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HIOK

COCTOSAHMUE OCTPOU LIUPKYNIATOPHOU
HEOOCTATOYHOCTU, XAPAKTEPUI3YIOLLEECHA:

= OCTPOW TKaHeBOW runornepgysmveun,
= TMNOKCUEWN,

= [UNOTEH3nen,

= ONirypuen.




Buja moka

I'unoBoieMu4ecKun

OOCTpYKTHBHBII

Kapauorennsiit mok

1. BpoxxaeHHbIe IOPOKH CepALa

2. Hapymienust putma cepaua

3. Opranuueckue 3a0o0yieBaHHS cepila
(PHIOKAPAUT, MHOKAP/IHT U T.11.)

4. MuokapauoaucTpopum "
KapIHOMUOIIaTUHI

1. Kpurtnueckue cocTosiHHS J11000TO

IMPOUCXOKACHN A, COIIPOBOXKAAIOIIHUECCAH
TUIIOBOJIEMUCH (3HTepI/IT, MAaCCHUBHOC
KpPOBOTCUCHUC, CHJIBHBIN OXKOT,

HECaxapHbI JMa0eT, caxapHblii auaberT,
HEI0CTAaTOYHOCTh HAAIMIOYCYHHKOB)

1. HanpspkeHHBIH THEBMOTOPAKC
2. Tammonaia cepamna

KiMHn4yeckas KjiacCupuKanmusa IMoKa
(Weil M.H., Shubin H., 1972)

Hau6os1ee yacTbie NpUYMHBI

KiarueBble 3BeHbsI MATOreHe3a

1. CHmkeHue ynapHoro oobeMa cep/ia u

MHUHYTHOTO 00beMa KpOBOOOpAIICHHS

DKCTpaKopropaabHas noreps
KHUJIKOCTH
2. CHWKEHHE OHKOTUYECKOTO JaBIICHHS
J1a3Mbl KPOBU
3. Ymensmenne OLIK
4. MeTtabonuueckuii aiuao3
5. CHHAPOM «TEKYYHX KaHUIIPOB)»

1. VMmeHbIIeHHEe IPeTHATPY3KH

2. CHmKeHue ynapHoro oobema cepaia
3. CHmwKeHHE MHUHYTHOTO oOBeMa
KpPOBOOOpAIICHHSI



I'EMOANHAMNYECKHUE XAPAKTEPUCTHUKU IIPAU
PA3HbBIX TUITAX HIOKA

Tvn woka MNpepHa- | MNMoctHarpy3ka | Cokpatutenb CeppeyHbin
rpyska Has BblOpoOC
CMNOCOOHOCTb
v

KapaunoreHHbin A A 7
MMNoBONeMUYECKni WV A ) 7
OBCTPYKTUBHBIN v A 7 7
OncTpUBYTUBHBIN 7 7 A -
CenTnyeckuin 7 7 - A
paHHUM

CenTn4ecKuii A A 7 7
no3aHuNn
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= American
Management of Shock Flowchart “ Heart

Associations

Management of Shock Flowchart

= Oxygen = IV/IO access
* Pulse oximetry * BLS as indicated
* ECG monitor Basgl-of-care glucose testing

Hypovolemic Shock

Nonhemorrhagic Hemorrhagic

= 20 mlL/kg NS/LR bolus, repeat as needed
* Consider colloid

* Control external bleeding
= 20 mlL/kg NS/LR bolus, repeat 2 or 3x as needed
Cs as indicated

Distributive Shock
anagement for Selected

Anaphylactic Neurogenic

Management Algorithm:
*» Septic Shock

* IM epinephrine (or autoinjector)
* Fluid boluses (20 mL/kg NS/LR)
* Albuterol

= Antihistamines, corticosteroids

= Epinephrine infusion

* 20 mbL/kg NS/LR bolus, repeat PRN
* Vasopressor

Cardiogenic Shock
Specific Management for Selected Conditions

Other (eg, CHD, Myocarditis,
Cardiomyopathy, Poisoning)

Bradyarrhythmia/Tachyarrhythmia

Management Algorithms: * 5 to 10 mL/kg NS/LR bolus, repeat PRN
= Bradycardia * Vasoactive infusion
» Tachycardia With Poor Perfusion = Consider expert consultation

Obstructive Shock
Specific Management for Selected Conditions

Ductal-Dependent Tension Cardiac Pulmonary
(LV Qutflow Obstruction) | Pneumothorax Tamponade Embolism

* 20 mL/kg NS/LR bolus,
repeat PRN

= Consider thrombolytics,
anticoagulants

* Expert consultation

*= Pericardiocentesis
* 20 mL/kg NS/LR bolus

* Prostaglandin E; * Needle
* Expert consutitation decompression
* Tube thoracostomy

2 2011 American Heart Association




MPEJHATPY3KA!!!!!

Y
History, Exam and
Circumstances Suggest
Type of Shock

v

Hypovolemic

v

v

Cardiogenic

v

v

Distributive

v

v

Obstructive

v

Spinal Immobilization
Procedure
if indicated

Appropriate Pediatric
| s

gE Arrhythmia Protocol
as indicated

Spinal Immaobilization
Procedure
if indicted

Normal Saline
Bolus 20 mL/kg IV / 10
Repeat fo effect
Age appropriate
SBP =270 + 2 x Age
Maximum 60 mL/kg

YES
Y

Waound Care

Procedures

as indicated
Control Hemorrhage

v

Exit to
- Pediatric
==E Multiple Trauma
Protocol

Normal Saline Bolus
| 5-10 mL/kg IV/I1O
Maximum 10 mL/kg

Normal Saline
Bolus 20 mL/kg IV / 1O
I Repeat to effect

Age appropriate
SBP =270 + 2 x Age
Maximum 60 mL/kg

Trauma
Or
Anaphylaxis

YES
Y

Exit to
ﬂ Appropriate Pediatric
Protocol

NO

Spinal Immaobilization
Procedure
if indicted

Chest Decompression
Needle Procedure
if indicated

Normal Saline
Bolus 20 mL/kg IV /10
I Repeat to effect
Age appropriate
SBP =70 + 2 x Age
Maximum 60 mL/kg

YES
h
Exit to
Pediatric
Multiple Trauma
Protocol

Notify Destination or
Contact Medical Control




N EnalJ Med. 2011 Jun 30;364(26).2483-55. doi: 10.1056/NEIMoal1101549. Epub 2011 May 26.

Mortality after fluid bolus in African children with severe infection.

Maitland K, Kiguli 5, Opoka RO, Engoru C, Olupot-Clupat P Akech S0, Myeko R, Miove G, Revburn H, Lang T Brent B, Evans JA Tibenderana JK, CrawleyJ,
Russell EC. Levin M. Babiker AG, Gibb DM: FEAST Trial Group.

NccnepgosaH 3141 nuxopagawmn pebeHoK ¢ HapyLeHNeM
nepysum, KOTOPbIM NOCne paHagomMmn3aumm BBOOUIN:

20-40 mn/kr anbbymunHa (6orntoc),

20-40 mn/kr dpusnonornyeckoro pacrteopa (6ontoc),
NN He BBOAMINMN BONtoC.

CmepTHOCTbL 4Yepe3 48 yacoB cocTaBuna
10,6% (bontoc anbbymuHa),

10,5% (bontoc dpumamonorn4eckoro pacteopa)
7,3%, B KOHTPONbLHOM rpynre.

CmepTHOCTbL B TeyeHUue 4 Hegernb cocTaBuna
12,2%, 12,0% n 8,7%, COOTBETCTBEHHO.
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WHO GUIDELINES ON FLUID RESUSCITATION IN CHILDREM

Concerns about intravenous fluids given to critically

ill children

David Southall professor of paediatrics and honorary medical director

Matemal and Childhealth Advocacy Intemalional (MCATL Achnashesn V22 2ML, UK

Kiguli and colleagues (authors of the FEAST study) did not
deal with one concern that was raised at a World Health
Organization expert mecting on the fluid management of shock
in children in March 2013." At this meeting, 1 raized the question
of whether the nature of the intravenous fluids given might have
influenced the results. In particular, 1 was worried that (1.9%
zaline was the main additional fluid given. Also of concern is
that, according to a BMJ electronic response from the lead
investigator Professor Maitland (o which [ responded),” * and
a letter o CHILD 2005, 5% dextrose was the maintenance
imtravencus fluid given in 905 (2839731700 of critically ill
children in the study managed in Uganda.

For years, there have been concerns about the use of .95 saline
and 5% dextrose as intravenous fluids in critically ill children.*
Saline (.95} is hyperchloraemic and acidotic compared with
plasma. In patients with severe acidosis, which has negative
effects on cardiac function, the addition of large volumes of
1.9 saline {as background intravenous fluid or an intravenows
bolusy could worsen cardiac function and lead to cardiovascular
collapse. Dextrose (5% is hypotonic and can cause dangerows
hyponatraemia. Many studies and WHO have recommended
that 5% dextrose is not wsed beyond the neonatal peried.”
Ringer-lactate or Hartmann's solution, wsually containing
additional 5% or 1% dextrose, is preferred. In severe malaria,
in which severe metabolic acidosis is usually present, this is the
treatment that should be given. The dangers of inappropriate
intravenows fluids are more pronounced inlow resource settings,
where facilities for measuring blood pH or even electrolytes are
usually not available.

These concerns were presented to the organisers of the FEAST
trial at the WHO expert meeting, and they were asked if they
had kept data showing, in addition to the infusions of (01.9%
saline, the amwount and nature of hackground intravenous floids
given to cach patient. As expected with such a well conducted
study, the investigators had collected and retained all of these
data. The possibility that the nature of the intravenous fluids
given to individual children with several diverse diagnoses in
the FEAST study (see discussion in our earier editorial®)
(including preumonia, meningitis, and severe malaria) may
have influenced the results must be urgently investigated.

Compeling inberasts: None dedared.
Full response ab: wistebimj.comioonbent 34 8bim) FO03 i 684168,
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Exploring mechanisms of excess mortality with
early fluid resuscitation: insights from the
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Robert O Opoka”®, Charles Engoru’, Richard Nyeko®, George Mtove®, Hugh Reyvburm®'?, Bermadette Brent'=,

Julius Ntezivaremye®, Ayvub Mpoya~, Natalie Prevatt', Cornelius M Dambisya®, Daniel Semakula®, Ahmed Ddungu®,
Vicent Okuuny”, Ronald Wokulira”, Molline Timbwa?, Benedict Otii®, Michael Levin', Jane Crawley’, Abdel G Babiker?,

Diana M Gibb® and for the FEAST trial group

. | |
r N
7838 assessed for eligibility
4668 excluded
2634 not meeting inclusion criterial
1283 met exclusion criteria?
293 declined consent/assent
458 other reasons?
29 with severe hypotension?
randomised in FEAST B
3141 randomised in FEAST A
1050 allocated to the 1047 allocated to the saline- 1044 allocated to no bolus
albumin-bolus arm bolus arm 1 received a bolus of Saline
1045 received bolus 1041 received bolus
1 withdrew before intervention 2 withdrew before intervention
4 died before intervention 4 died before intervention
1 did not fulfil entry criteria® 2 did not fulfil entry criteria® 0 did not fulfil entry criteria
7 lost to follow up by 48 hours 8 lost to follow up by 48 hours 2 lost to follow up by 48 hours
2 withdrew 3 withdrew 1 withdrew
5 absconded from hospital 5 absconded from hospital 1 absconded from hospital
(and 48 hour status unknown) (and 48 hour status unknown) (and 48 hour status unknown)
27 Lost to follow up by 28 days 23 lost to follow up by 28 days 20 lost to follow up by 28 days
6 withdrew 4 withdrew 4 withdrew
5 absconded from hospital 5 absconded from hospital 3 absconded from hospital
16 unable to be traced 14 unable to be traced 13 unable to be traced
1050 analysed 1047 analysed | 1044 analysed
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Severe
shock/acidosis: Neurological: coma
Lactate2SmmoliL or or fits in this illness

B: 3/240 (1%)
C: 0123 (0%)

Respiratory: oxygen .

saturi % with 0ne 3 C: 2144 (5%)
the following: history of cough,
crackles, or indrawing

Bolus: B
Control (no bolus): C
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' B
Relative Events, Events,
Subgroup risk (95% CI) bolus no_bolus
Cough? (n =31386)
Yes 1.48 (1.10,2.00) 160/1503  54/753

No -
Subtotal (I-squared = 0.0%, P = 0.86)

141(0.88,227) 61592  21/288
146 (1.14,188)  221/2005 751041

Difficulty Breathing? (n = 3136)

Yes

No —
Subtotal (I-squared = 0.0%, P=0.39)

154(116,204)  184/1529  59/755
117 (0.66,206) 37/566  16/286
146 (1.14,188)  221/2095  75/1041

Respiratory Distress? (n = 3130)

Yes

No

Subtotal (l-squared = 0.0%, P =0.76)

146 (112,189) 2031728  69/857
127 (0.54,298) 18/365  7/180
144 (1.12,1.85)  221/2093  76/1037

=
.
=
<
indrawing ? (n =3135)

Yes L 142 (1.07,1.89)  169/1424 59708
No - 156 (0.90,2.70) 500669  16/334
Subtotal (I-squared = 0.0%, P=0.77) =T 145(113,187) 2192093  75/1042
—.—=
C g

Deep Breathing? (n = 3134)

Yes

No

Subtotal (I-squared =0.0%, P=0.33)

1.34(1.03,1.75) 18311365 65/651
194 (097,386) 36727 10/391
142 (1.11,1.82) 2192092 75/1042

Crackles? (n = 3133)
Yes -1
No

Subtotal (I-squared =0.0%, P=0.87)

140(093,212) 81473 261213
147 (1.07,202) 138/1620 48/827
144 (112,186) 219/2093  74/1040

Oxygen saturation (n = 3038)
<92% —— 113(079,161) 83559  39/297
202 —_— 194 (131,280) 115/1464  29/718

=T >

Subtotal (l-squared = 75.3%, P = 0.04) 148 (1.14,1.93) 198/2023 68/1015

kFigl.e4Mortalityriskat48)mursfm bolus compared to no bolus by individual respi y symp /signs at b
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PaTUMOCThH

Ilapamertpsl, Bauswimue Ha CB

YCC

\ ]
~ Cepaeunnli gmey

BbIOpPOC

/ (CH = CB/m

War 3

hegmarpyma

Bonemunyeckasn Harpyska:

pacTBop HaTpusa xnopuga 10-20 v

'

HasHaunte JOPAMMUH, 5-20 MKr/Kr/MUHYTY

MakcumansHas 4033 He JOoKHa ObITh bonbiue 20
MKI/KF/MUHYTY

!

[lo6asuTe AOBYTAMMH, 5-20 MKr/Kr/MUHYTY

!

Ho6aeute CTEPOUObI:
- [lekcameTasoH, pazoBan fo3a: 250 MKr/kr unm
- TMApOKOPTU3OH:
2,5 Mr/Kr, BHyTPMBEHHO Kaxable 6 4acoB B
TeyeHue 48 yacos, 3aTem
1,25 mr/kr kaxgble 6 Yacoe Te4yeHune 48 Yacoe n
3aTem
0,625 mr/kr kaxabie 6 4acos Te4yeHue 48 yacos

Nobaeute ALIPEHAIINH, 0,05-2,5 mkr/kr/muHyTy

unn
HOPAPEHAIIUH
0,1-1,0 MKkr/kr/MuHyTY




KOJIJIOUAbI WJIN KPUCTAJIJIOUIbBI?

= Konnoupbl + kpuctannouabl (1:3; 1:4 n
T.4.).
= Tonbko Kpuctannougbi!!!

K.M. AededuHckuii KpoBoodpaweHue u anecmesus. Cnd.-HeroBex. -
2012.-c.020.

16



Surgery (n=15) = 21 unccneposaHue ObIno
Case reports/series (n=4)

BM Choice of fluids for resuscitation in children with severe
infection and shock: systematic review
Cite this as: BM 201034106416 Samuel Akech, clinical research fellow,' Hannah Ledermann, paediatric clinical trainee,” Kathryn Maitland,
doi:10.1136/bmj.c44 6 professor of tropical paediatric infectious disease'”
m [lepBoHayvarnbHO onpegenunm
Titles and abstracts identified and screened (n=1016) 1 01 6 I/ICCJ'IeD,OBaHI/Iﬁ, 1 20 n3
l—s Excluded trials (not relevant) (n=89&) KOTOprX
Potentially relevant studies (n=120) noTeH Ll,l/laanO 6b|n n
Excluded studies (n=99): HOD'XO'D';I LL"M MU.
Other trials (not resuscitation) (n=11)
— Neonates (n1=3) METO00rMYECKOM OLIEHKMN.

Reviews (n=51)
A B [t} OoTOOpaHo Anst NepBUYHON
Burns (n=2)

Renal (n=2) = Tonbko 9 nccnegoBaHu 6binn

Comments or opinions (n=2)
Observational studies (nho comparison) (h=3)

Physiological studies (n=1) OKOanTeﬂ bHO Onpeﬂ,eﬂeHbl KaK

Autologous blood donors (n=1)

¥ noaxogdaLimne KputTepmam

Studies retrieved for more detailed evaluation (n=21)

BKITHOMEeHWUA.
Excluded studies (h=12): -
Adult (n=4) = B nccregoBaHme BKIMKOYUITN AeTen

Trauma (n=1)
Diarrhoea (n=1) C cerncnmcom n cenTtn4eCKMMn

—= Albumin given to treat hypoalbuminaemia (n=1)

Cancer (n=1) cocTosiHMaAMU. cknoumnun: geten

Allergic reaction (n=1)

Other language (Japanese, Polish) (n=2) C O)KOFaMM, TpaBMaMM,

Yet to retrieve (n=1)

XUpypruyeckmmmn 3abonesaHmsMu
N FraCTPO3HTEPUTOM U 17
HOBOPOXXAEHHbIX.

Studies included in the review (n=9)



Cite this as: BM 2010341:c4416
dai:10.1136/bmj.cét 16

Study
Akech 2006

Choice of fluids for resuscitation in children with severe
infection and shock: systematic review

Methods

Controlled trial (quasi-
randomisation). Sequential blocks
of 10. No blinding. No allocation
concealment. Follow-up to
discharge from hospital foradverse
events

Participants

88 children with
malariaage»3months
with metabolic
acidosis (base deficit
»& mmol/D;

Hb»50 g/fl; plus
clinical feature of
shock

Interventions

Gelofusine (n=44); 4.5% HAS
(n-44). Admission: bolus 20 or

&0 ml/kg (if hypotensive ). Further
20 ml/kg if shock present at 1 hour

Outcomes

Resolution of shock. Resolution of
acidosis at 1 and 8 hours. In
hospital death. Adverse events.
Neurological sequelae. Allergic
reactions

Samuel Akech, clinical research fellow," Hannah Ledermann, paediatric clinical trainee,’ Kathryn Maitland,
professor of tropical paediatric infectious disease'”

Comments

Quasi-randomisation. Inadequate
allocation concealment.
Inadequate sequence generation.
Colloid v colloid comparison

Cifra 2003*%

Quasi-randomised trial. Patients
allocated “systematical ly.”
Alternate allocation. No
information on blinding. All
outcomes in hospital. No loss to
follow-up

Dengue shock
syndrome;
27 children

6% Hydroxyethyl starch (Haes-
Steril) (n=11); Ringers lactate
(n=16)

Duration of control of shock,
frequency of recurrence of shock,
length of ICU stay, mortality

Inadequate allocation
concealment. Inadequate
sequence generation

Dung 1999

RCT. Allocation concealment with
numbered opaque envelopes.
Double blind with opaque
envelopes inblocks of 10. Fluid
masked with black opaque
containers. Follow-up to hospital
discharge

Dengue shock
syndrome; 50
children aged

5-15 years who had
not received IV fluid
therapyduringcurrent
illness

Dextran 70 (n=12); 3% Gelafundin
(n=13); Ringers lactate (n=13);
normal saline (n=12). Bolus

20 ml/kg over 1 hour, 10 ml/kg over
2nd hour

Recovery from shock (pulse
pressure £20 mm Hg), durationand
No of episodes of shock,
improvements in cardiac output
and packed cell volume, and,
requirements for further fluid
resuscitation

Adequate allocation concealment
and adequate sequence
generation. No deaths

Maitland 2003

Controlled trial (quasi-
randomisation). Alternate
systematic allocation. Allocation
also based on availability of study
fluid. Mo blinding. No allocation
concealment. Follow-upto 48 hours
after admission for haemodynamic
variables and blood gases
(acidosis)

53 children with
severe malaria aged
6 months-12 years.
Metabolic acidosis
(base deficit

»& mmol/l). Divided
into severe anaemia
(Hb <50 g/1) or no
SEVErE anaemia

0.9% saline (n=20); 4.5% HAS
(n=32); saline and HAS (n=1).
Aliguots of 10 ml/kg given to
achieve CWVP 5-8 cm H:0. Bolus of
10-40 ml/kg given over 15t hour
after admission

Resolution of acidosis/base deficit
reduction at 8 hours, CVP 5-8 cm
H30 and, improvement of
haemodynamic indices

Inadequate allocation
concealment and inadequate
sequence generation

Maitland 20053

RCT. Mo blinding. Allocation
concealment with opaque
envelopes. Follow-up to discharge
from hospital for adverse events

150 children with
severe malaria, age
6 months-12 years.
Metabolic acidosis
(base deficit
»&8mmol/[), Hb»50 g/l

0.9% saline (n=61), 4.5% HAS
(n=56), no bolus (n=33). Moderate
acidosis (base deficit 8-15mmaol/[):
received 20 ml/kg (saline and HAS)
or no bolus {(control). Severe
acidosis (base deficit»15 mmol/[)
received 40 ml/kg, no control
group. Rescue if hypoten sive or
oliguria

Resolution of acidosis/base deficit
reduction at 8 hours, in-hospital
death, neurological sequelae, need
for rescue therapies

Adequate allocation concealment.
Computer generated
randomisation sequence
produced by an independent
statistician, information provided
by authors of review who
conducted studies
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Study Methods Participants Interventions Outcomes Comments
Maitland 2005 RCT. Allocation concealment with 61 children with 0.9% saline (n=20), 4.5% HAS Resolution of acidosis/base deficit Adequate allocation concealment.
sealed card system. Mo blinding.  symptomatic severe  (n=23), orcontrol (nobolus) (n=18). reduction at 8 hours, in-hospital Computer generated
Follow-up to discharge from malaria anaemia, age Bolus 20 mlfkg of normal saline or  death, neurological sequelae randomisation sequence
hospital for adverse events »2 months plus albumin over 1 hourwhile awaiting produced by independent
metabolic acidosis  blood transfusion. statistician, information provided
{base deficit by authors of review who
»& mmaol/[) conducted studies
Ngo 2001%2 RCT. Double blind with fluid 230 children with Dextran 70 (n=55), 3% gelatin Recovery from shock (pulse Adequate sequence generation
masked using black opague Dengue shock (Gelafundin) (n=56), Ringers pressure £20mmHg), durationand  and adequate allocation
containers. Allocation concealment  syndrome, aged lactate (n=55), or normal saline Mo of episodes of shock, concealment. No deaths
with opaque envelopesinblocksof 5-15years,hadnot  (n=56). Bolus 20ml/kg over1hour, improvements in cardiac output
10. Follow-up to hospital discharge  received IV fluid 10 mlfkg over 2nd hour. 8 children  and packed cell volumes,
therapyduringcurrent  had dengue haemorhagic fever requirements for further fluid
illness grade IV and not randomised resuscitation
Upadhyay RCT. Open label, randomised. &0 children with Normal saline (n=31) or, Haemodynamic stabilisation (heart Adequate allocation concealment
2005%* Random tables used to generate  sepsis, age 1 month  Haemaccel (n=29). Bolus 20 ml/kg  rate, capillary refill time, pulse and adequate sequence
numbers. Allocation concealment 12 years. Septic of 0.9% saline or Haemacceltill  volume, blood pressure in normal  generation
with sealed envelopes and kept shock, without haemodynamically stable or ifCVP  range), plasma volume atend of
with one investigator. Monitoing  clinical evidence of 10 mmHg fluid resuscitation, incidence of
till 6 hours after stability then till  organ failure at organ dysfunction
recovery admission or
hypotension
Wills 20054 RCT. Computer generated random 512 children with Ringers lactate (n=128), 6% Requirement for rescue colloid at  Adequate sequence generation
numbers. Double blind treatment  clinical dengue shock  Detran70 (n=193), or 6% any time after infusion of study and adequate allocation
packs in sealed special cardboard  syndrome, aged hydroxyethyl starch (n=191). fluid, time taken to achieveinitial  concealment
containers, identified only by study  2-15 years Group 1=(moderate shock: pulse  cardiovascular stability (pulse
number. Independent staff not pressure »10 and £20 mm Hg) pressure 225 and systolic blood
involved in care prepared packs Dextran, starch, or Ringers lactate.  pressure 2 80 mm Hg for minimum
and randomisation. Pre-sealed and Group 2=(severe shock: pulse of 2 hours), volumes of rescue
pre-labelled envelopesused in pressure <10 mm Hg) allocated to colloid and total parenteral fluid
emergency. Allocation Dextran or starch and given required, Mo of days in hospital,
concealment. Follow-up to 15 ml/ke over 1 hour, 10 ml/kg over change in packed cell volume,
discharge from hospital 2nd hour allergic reactions

RCT=randomised controlled tdal; Hb=haemoglobin; HAS=human albumin solution; CVP=central venous pressure; ICUsintensive care unit.
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Study or Events/total Adequate Peto fixed odds Peto fixed odds
subgroup Colloids Crystalloids sequence ratio (95% Cl) ratio (95% CI)
generation
Sepsis
Upadhyaya 2005** 9/29 9/31 Yes — 1.1(0.4t0 3.3)
Malaria
Maitland 2005  2/56 11/61 Yes — 0.23 (0.07 to 0.74)
Maitland 2005  4/23 3/20 Yes —— 1.2 (0.24 t0o 5.9)
Maitland 2003*  0/20 432 No ———+ 0.18(0.02 to 1.4)
Dengue
Wills 2005* 1/384  0/128 Yes > 3.8(0.04t0 350)
Cifra 2003* 1/11 3/16 No —_— 0.48 (0.06 to 4.0)

(L0 0.1 1 10 100
Favours Favours
colloid crystalloids

Fig 2| Comparison of mortality in children resuscitated with colloids or crystalloids
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Study or Events/total Peto fixed odds Peto fixed odds
subgroup Albamin 0.9% saline ratio (95% Cl) ratio (95% Cl)
Maitlnd 20057  0/20 432 . 0.18(0.02t0 1.4)
Maitland 2005 2/56  11/61 — 0.23(0.07 t0 0.74)
Maitland 2003 4/23 3/ ; 1.2(0.24t05.9)
00 i 1 10 100
Favours 0.9% saline

Fig 3| Comparison of mortality in children resuscitated with albumin or crystalloids
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= XOTa 3TOT 0630p NO3BONU NONY4YNTb HEKOTOPbLIE
MHTEPECHbIE BbIBOAbI, OH HE JaeT AOCTaTOYHbIe
[okasaTenbCcTBa AN NPENMYLLIECTBEHHOIO
NCNONb30BaHNSA KOMNITONAO0B UM KPUCTannonaoB Ans
rneYeHunsi CenTUYECKOro LWokKa y AeTen.

s [lpeagcraBneHbl reTeporeHHbIe rpynnbl (PasnuyHbie
3aborneBaHus: nuxopagka [eHre, cencuc, n mansapus) u,
crnegoBaTenbHO, HESb3s 3KCTparnonmpoBaTb 3TU BbIBOAbI
Ha LUMPOKYO NegmaTpudecKkyro nonynsauuio.

= Heobxogumbl gonosrHUTENbHbIE DONee LWNnpoKme
nccnenoBaHUa OLUEeHKN 3PPEKTUBHOCTU UCMONb30BaHUA
KONnounaoB U Kpuctannouaos y aeten. [lnsanH Taknx
nccnenoBaHUn, ogHaAKo, AOIMKEH NPUHATL BO BHUMaHUE
03ab04€eHHOCTb 6Ee30NaCHOCTbIO HEKOTOPLIMU
Kosfinovgamu.
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Is the use of colloids for fluid replacement harmless in children?
Saudan 3.

Pediatric Anesthesia Unit, Geneva Children’s Hospital, University of Geneva Hospitalz, Geneva, Switzerland. sonja.saudan@hcuge.ch

= [lekcTpaHbl peaKko NCnosib3yTCA U3-3a UX HEraTUBHOIO
BO3OENCTBUSA Ha Koarynsiuuio 1 BePOSTHOCTb Pa3BUTUSA
aHaUNakTU4eCcKnUx peakunu.

XKenatnH n anbbyMnH Mano BRAMUSAKOT Ha reMmocTas, HO
HeJOCTaTKOM XenaTuHa ABNAeTCA BblCOKad
aHaUNaKTOreHHOCTb N HU3KN BONEMNYECKNN KOS PULMEHT.
HepocTtatku ansbymnHa — Bblcokasd CTOMMOCTb, OTCYTCTBUE
OOKa3aHHOro BINUAHUA Ha BbKMBAEMOCTb, ONAaCHOCTb nepeaaym
HEN3BECTHbIX BUPYCOB.

[ OKn nmeroT 3HaunuTenNnbHO MeHbLLE NOBOYHbIX 3PDEKTOB HA
Koarynsaumio n oyHKLUN MOYeEK.
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COTIACOBAHO (

110 NPUMEHEHHIO JIEKAPCTBEHHOTO NIPEnapara juis MeULMHCKOTO IPHMEHEHHA —

Benobyuaun

HAUMCHOBAHHE /IEKAPCTEEHHOrQ nNpenapara

pactBop juts uHdy3uit 6 %

AekaperrenHas opma, 103MPOBKa

B.Bpayn Menb3ynren Al, l'epmanuns,

nponsseneHo b.bpayn Mexuxan A", Hiselinapus

HAMMCHOBAHHE NPOUIBOANTENN, CTPaHA

H3menenne Ne 1

Jlara BHecenus Mamenenus «

111214

» 200_r.

Crapas peaakuus

Hosasi peaakuus

Crapas pejaxuusi

Hoas pepakuus

[Mokasanusn K HNPHMEHEHHIO

s Ocrpast HOPMOBOIEMHYECKAA TEMOHIIO-
[1HA, TEPANIEBTHYECKAS TEMOIHIIOLNS;

*  Banonxenne anmapara JKCTpakoprnopaib-
HOro Kposooﬁpamemm.

ﬂpo‘mnonoxannuﬂ

ITpouiiakTixa ¥ JICUCHHE OTHOCHTE/ILHOI
1 abCcomOoTHOI THNOBONEMHH, LIOKA, pa3-
BHBAIOLIMXCH  BCJACACTBUC KPOBOTCYCHHS
WIH TPaBMBbl, BHYTPHOIEPAIIHOHHBLIX [10-
TEPb KPOBH, 0KOr0B, CENCHCA;

["rnepragparaums, BKIOUas OTeK JIEIKUX;
3acToiinas cepjieunas HeJ0CTaTOYHOCTE;

[Moueunas  HEAOCTATOUHOCTH  TAKENOH
CTETeHH C OJIMTYPHEi HiTH anypueii; il
[HrepuyyBCTBUTENLHOCTE K THAPOKCH-
ITHIKPAXMATY HIIH JPYTHM KOMOOHEHTaM

npenapara;

BuyTpuuepennoe KpoBoTeyeHe;

TMokasanusi K npuMenenuio

Jleyenne rHNOBONEMHH TPH OCTPOIi KPOBOMO-
TEPE, CC/M [PHMEHCHHE PACTBOPOB KPHCTAI-
JIOHJIOB ABJIAETCA HEAOCTATOYHEIM,

Ipornsonokasanns

I'MnepuyBcTBUTCABHOCTE K THAPOKCH-
ITHAKPAXMaNy MiIH APYTHM KOMIOHEHTAM

npenapara;

L GSHEHCE

[Moyeynas HEAOCTATOMHOCTE ¢ ONHTYpPHEH
WM aHypueil, He CBA3aHHad ¢ MHNoBOJIE-
MHCI;

lemomanus;

Bblpa)KCHHaﬂ THIICPHATPHEMHA HITH THNKE-
Jlafg rATnepxXJIopeMHa;
ﬂCKOMHCHCHpOBaHHﬂ’I TAXEIad Ne4eHOY-
Has HELOCTATOMHOCTE.

C 0CTopoKHOCTEIO

C 0cofoii 0CcTOPOIKHOCTBIO CHEAYeT npume-

uith Benodysauu:

Y NauHeHToB ¢ NECYeHOYHOI HEAOCTATOu-
HOCTBIO;

[lpn  napymieHusX CBCPTHIBAHHA KPOBH,
0COOEHHO TPH TeMODHIMH M BHIABICHHOI
HIM T10/103pesaemoit Donesnn BunneGpan-

Aa,

[Munepruaparanys, BKIOYAA OTEK TETKHX;
I'nnepsonemust;
Xponuyeckas CepleyHas  HeN0CTaroy-
HOCTDL B CTaJAHH JCKOMIICHCAIIMHI
BuyTpudepenioe KpoBOTeHEHHe, OCTpoe
HAPYLICHHE MO3IOBOIO KpoBooOpallcHus
N0 reMopparuyeckoMy THITY:
BripaxkeHnas runepHarpHeMHs WIH THKC-
N1as THIEPXJIOPEMHA;
JlekoMneHcHpOBaHHas TsKeAas 1CYCHOY-
Has He/I0CTaTOYHOCTh;

BbIpaKeHHBIC HApYMICHHA CBEPTHLIBAEMO-
CTH KPOBH;

Hernaparanus;

Cocrosnme nocie TpaHCIUIAHTAlMK Opra-
HOB;

[lepsuiit TpumecTp GepeMeHHOCTH.

C 0CTOPORHOCTEIO

C OCTOPOXHOCTLIO CIEAYET NMPHMEHATL Be-

Hoy N

Y NalMeHTOB ¢ NEYCHOUHON HEA0CTaTOY-
HOCTBIO;

VY nauuentoB ¢ KOMINEHCHPOBAHHOI cep-
JIYHOH HEeA0CTATOYHOCTRIO,

Y nauMenToB ¢ BHYTPHYEPENHON runep-
TeH3HEH;

Ilpy HapymieHnsiX CBEPTBIBAHHA KPOBH,
reMOpparH4eckux  jmaresax, oco0eHHO
IpH reMO(GHANM W BBIABICHHON MM 110-
nospepaeMoii Gonesun BumieGpanaa. Or-
MEHATb IIPH NCPBBLIX MPH3HAKAX KOArylo-
HATHH;

Bo sropom W TperbeM Tpumectpe Oepe-
MEHHOCTH;

Y nNaiMeHTOB B KPHTHYCCKOM COCTOSHHH,
KaK TPaBHIO, HAXOMAIIMXCH B OTACACHHH
PeaHHMAIHH, HHTCHCHBHOIN TEparnuy,
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Terpacnau 6

HAMMCHOBAHHC JIEKApCTREHHOIO npenapzna
pacTBop s urby3ui

NekapeTBeHHas Gopma, A03HPOBKa
b.Bpayn Mens3svuren Al', [epManus,

npousseneHo b.bpayn Meaukan AL, [llseiinapus

HAHMEHOBAHHE NPOHIBOJAHTE!A, CTPpaHa

H3menenne Ne 3
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61 A
» 26121 201_

Crapas pefrakuus

Hogas penakuusi

Crapas penaxuust

Hosas penaxuus

Iokasanust K IPHMEHEHNIO

o [llpodunaxTnka M JICUCHHE OTHOCHTEIb-
HOH ¥ abcoMOTHONH I'MIIOBOJIEMHH, IHOKA,
Pa3sBHBAIOLIMXCS BCJCJACTBHC KPOBOTCUC-
HHA HIIH TPaBMbl, BHYTPHONEPALHOHHBIX
NOTCPL KPOBH, 0JKOrOB, CCIICHCA.

*  OcTpal NOPMODOJICMIIICCKAN TOMOMIITIO
LS, TCPANCBTHYECKAN MEMOHIIOLH.

e 3anojHeHHe annapara dKCTPaKopropaib-
HOTroO KpoBooDpaleHns.

IMpornBonokasanns

- THIIEPIrUpaTaliA, BKIIOYas OTEK JEerKHX;

- oYeYHas HeJ0CTATOYHOCTE TSHKENO0MH crene-

HU C OJIMTYPHEH WIH aHypHEeli;

- BHYTPHYEPENHOE KPOBOTEYEHHE;

- BbIPQKCHHAA IHICPKAIMEMHS,;

- TAKENas THIEPHATPHEMHA WIIH TAKENas ru-

ICPXJIOPEMH ]

= FTHNECPYYBCTBHTCALHOCTE K OJTHOMY MJIM HC-

IMoxazannsa K npuMeHennio

Jleyenne rHNOBONEMHH MPH OCTPOH KPOBOMO-
Tepe, €CAH TIPHMEHEHHE PacTBOPOB KpHCTal-
JIOHZIOB SBJISETCA HEJOCTATOYHBIM.

IMporusonoxazanns

- THNEPYYBCTBHTEABHOCTE K THAPOKCHITHII-
KPaxMaiy HIIH JPYIHM KOMIIOHEHTAM [Ipenapa-
Ta;

- CeNncHe;

- [oYeqHas
WIH aHypHEH, He CBA3AHHAA C THITOBOJIEMHENH,

HEJOCTATOYHOCTh C OJNHTYPHEH

- FEMOAHANIKN 3]
= FHNCprujparantsa, BKIIOUAs OTCK JICFKHX]

CKOJIbKMM KOMIIOHCHTAM npenapara;

- JIGKOMIIGHCHPOBAHHAA TAXKeNas Ne4YeHoqHas
HEAOCTATOUHOCTD;

- 3acToiinas cepeyHas HeJ0CTaTOYHOCTD,

- JeTCKHUil Bo3pacT 10 2 ner.

C 0CTOPOKHOCTEIO

- C o0coboit 0CTOPOKHOCTLIO CligjlyeT npH-
MeHATh TeTpacnan 6 mpH HapylIEHHAX CBEp-
TBIBACMOCTH KPOBH, ocobenno IIPpH  BBIAB-
JeHHOH WIH moao3peBaemMoil Gonesnn Bui-
nebpanja.

Cnocod npuMeHenns 1 10361

JI1A BHYTPHBEHHOrO BBEJICHHA.

CyTounas 1032 H CKOPOCTEL BBEJICHHA 3aBUCST
OT BETHYHHBI KPOBONOTEPH H MapamMeTpoB re-
MO/IHHAMMKHN.

Marcumansnas cymosuan 003a Ons 63pocivix
Jo 50 mu/kr maccn tena Terpacnana 6 (4ro
cooreercteyer 3.0 r/kr maccst Tena I'IK). Do
cooreetcTeyeT 3500 M Terpacnana 6 st na-
LHeHTa, Becalero 70 kr.

B caysae npumerenns Terpacnana 6 y nerei,
JO3MPOBKY JOJIKHB! OBITh HHIHBHAYATH3HPO-
BAHLI B COOTBCTCTBHH € IN'CMO/IHHAMHYCCKHM

- XpOHHYECKas cep/eyHas HeJ0CTATOYHOCTD B
CTAHNU JACKOMIICHCAIHN;

- BHYTPHYEPEITHOE KPOBOTEYEHHE, OCTPOE Ha-
PYLIEHHE MO3rOBOIo KpOBOOOpAllleHHs 110 re-
MOpPParu4ecKkoMy THIY;

- BBIPAKCHHAS IHIICPKATHCMH;

- BBIpaXkeHnHas THIepHAaTPHEeMHA HIH TAKeTan
THIEPXIOPEM M3}

= JACKOMIICHCHPOBAHHAR THAKENas MneUeHovHas
HEJOCTATOYHOCTD,

- BBIPAKCHHBLIC HAPYLICHHS CBEPTHIBACMOCTH
KPOBH;

- JICrHAPaTaLHs;

- COCTOAHME TIOC I TPAHCTUIAHTALIMH OPraHoB,
C OCTOPOARHOCTLIO

C 0CTOPOXHOCTLIO CIYeT NMpUMeHsTs Ter-
pacnas 6:

- Y NAHEHTOB ¢ KOMIEHCHPOBAHHOM cep/ed-
HOM HEIOCTATOYHOCTHIO,

- ¥ NAHHCHTOB ¢ BHYTPHUEPCIHOH IHIEPTEH-
Ineit;

- NIPH HapYUIEHHAX CBEPTHIBAEMOCTH KPOBM,
IeMOPParnyccKuX amarcsax, 0cobeHHo npu
BBIABJIGHHOH MM nojo3pesaemoii Gonesnn
Bumnebpana. OTMeHATh NPH HEPBBIX PH-
3HAKAX KOAryJIONaTHH,

Cnocod npumenenns u 10361

J1ns BHYTPHBEHHOTO BBEJICHHS,

Cyrounas /1033 M CKOPOCTh BBEJACHHA 3aBHCAT
OT BEJIMYHHEI KPOBOMOTEPH M NapaMeTpoB re-
MOJIHHAMHKH.

Maxcumanvnan cymounasn do3a oas 63pocivix
Jo 50 mn/kr maccel Tena Terpacmana 6 (yro
cootsercTyeT 3,0 r/kr maccsl Tena ['IK). O1o
coorsercreyer 3500 mn Terpacnana 6 i na-
umeHTa, Beesinero 70 kr.

B cnyyae npumenenus Terpacnana 6 y jaerei,
JIO3HPOBKH JIO/IKHEI GBITE HHAMBHYAITH3HPO-
BAHB! B COOTBETCTBHH € FEeMOJIHHAMHYECKHM
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Koa ATX:
BOSAA

DapMAKOKHHETHRA

Qapmaxommemxa FHAPOKCHITHAKPAXMAIIOR
HMEET CHIOMHBIA XapaKTEp W 3ABHCHT OT
MICPCHHCIICHHBIX BHILIC MOJCKYHPHOIO BECH
MK, crenens MonSpHOro 3ameleHus
XapaxTepa 3AMCICHNA C2/C6
FHAPOKCHABHBIMM PYINAMHU,

[Tocne BHYTPHBEHHOTO BBE/ICHNA
PHAPOKCHITHIKDPAXMANA  MOJEKY/Ibl  Maccoil
senee 60 000-70 000 [a (nopora novedrof
GuabTpaisn) GHICTPO BLIBOAATCA ¢ MOYOI. a
Gosee KpynHbIC MOJCKYJIbI PACILCTHIRIOTCA (-

AMMHAA301T N71a3MB1 KPOBH, 10CJE HEro TaKKe

Kon ATX:
BOSAAO7

DapMaKOKHHRTHKA

(bapmammmenma THAPOKCHITHIKPAXMAIOB
MMCCT CIIOKHBI XapakTep H 3aBUCHT OT
NEPEUHCACHHBIX BhILIE MOCKYIAPHOTO BeCa
K. crenenn MOMAPHOTO  3aMEILEHHA M
Xapakrepa SAMELLEeHHA C2/Co
THAPOKCHIEHEIMH FPYNMAMH.

TMocae BHYTPHBCHHOIO BECACHNA
THAPOKCHITIIIKPAXMANA  MOICKY/Ibl  Maccoit
senee 60 000-70 000 [la (nopora noueusoit
uasTpaitm) GLICTPO BBIBOAATCA ¢ MOYOH, &

00/1e€¢ KpYyNHbIC MOJCKY/ILI pacuienadiores o-

aMHAA30H MmaasMbl KPOBH, MOC/C HEro TAKAe

HAANOYEHHUKOBO HeIOCTATOYHOCTH.
aHaQMIAKCHH M APYPHX  COCTOAHMIL,
CONPOBOKAACILMXCA PA3BUTHEM KOnnanca).

- Octpas HOPMOBOIEMHYECKAS  TeMOH-
JHOLHA.

- TepanepTuyeckas reMoaAMIOUNA.

- 3anoaHeHHe annapara HKCTPaKopropaih-

HOrO KpOBOOOPALLCHHSL.

Ilporusonokasanus
- Toesimennas HHAHBHIYAbHasA
YYBCTBHTENBHOCTE K mpenapary (B T.4. K
Kpaxmany).

- Munepeonemus,

- XpOHHYECKAR cepeyHasn HeJ0CTaATOYHOCT,
KApAHOTeHHBII OTEK JICTKHX.

- Tsweable HAPYIICHMA  CBEPTHIBAKOLIEH
CHCTEMbI KPOBH.

- Buytpuuepenuoe kposoTeuenie.

- Cocroanme aerwapatauun, Tpebylouee
KOPPeKInH BOAHO-IMeKTPOIHTHOrO Ganaxcea.
&= IMoucuuas HCAOCTATOMIOCTL TaKENOiE
CTENeHH ¢ ourypHei wan anypueii.

- [MaienTam, HAXOASLIHMCS Ha

FCMOAHANNSC,

l'lpomsonoxa:almn
b CENCHC!
- TAKEbIe 3a00/1eBaHNA MeUCHH:

- MOBBILUCHHAA MHINMBHAYAJIBHAR YYBCTBH-
TENBHOCTE K Mpenapary (B T.4. K Kpaxmany):

- KJIHHHYECKHE COCTOSHMA. NPH KOTOPBIX
neperpyska 0OBEMOM (runepponeMus)
NOTEHUHMANLHO — ONacHa. OCOGEHHO  NpH
XPOHHUYCCKOI CCPACYHOH HEAOCTATOYHOCTH H
KAPAHOTEHHOM OTEKE JIErKHX;

- HCXOAHBIC HAPYLICHHS  CBEPTHIBAIOLLEH
CHCTEMBI Kpoew Wi NOBBILIEHHAR
KpOBOTO®IHBOCTL:

- [OMEYHAH HEAOCTATOYHOCTh C Oaurypueii
win aHypueit, He cBAzanHas c
FHUNOBOIEMHER]

= NPHMCHCHHE ¥V NALUHCHTOR. Haxoaaiuuxcs

HA PEMOAHANHZE;
- HIEPXI0PEMHA, rHIEPHATPHEM WA,
rUNepKAIHEeMMA:

= NpOAO/KACLLEECH BHYTpHUEpenuoe

KPOBOTCUCHHED
- COCTOAHME JlersapaTalMH, Korza
Tpebyercs KOPpeKUHA BOJIHO-




NCITOJIb3OBAHUE AJIBBYMUWHA JUJIA UT
INIPU KPUTUYECKUX COCTOSHUSAX

UCIMNOJIb3OBATb

® TAXKENnbIU CENCUC N CENTUYECKUN LLIOK
(anebymuH 4 unm 5%)
ypoBeHb 2C Surviving Sepsis Campaign
Guidelines Dellinger et al, Crit Care Med
2013; 41(2): 580-637.

HE UCIMNOJIb3OBATb

= [ MnoBonemusa — ncnonb3oBaTtb
Kpuctannouabl

= M30eratb ncnonb3oBaHud npm UMT
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Postresuscitation Care Asoockations | i i maiii ik i imes

Management of Shock After ROSC Estimation of Maintenance Fluid

Requirements

Optimize Ventilation and Oxygenation

« Titrate Fio, to maintain oxyhemoglobin saturation * Infants <10 kg: 4 mL/kg per hour

94%-99%; If possible, wean Fio, if saturation is 100% Example: For an 8-kg infant, estimated

* Consider advanced airway placement and maintenance fluid rate

waveform capnography = 4 mL/kg per hour x 8 kg

13 = 32 mL per hour

* Children 10-20 kg: 4 mL’kg per hour for the

¥ first 10 kg + 2 mL/kg per hour for each kg

Assess for and *Possible above 10 kg

Treat Persistent Shock Contributing Factors Example: For a 15-kg child, estimated

< % - maintenance fiuid rate

* Identify, treat contributing Hypovylemua = {4 mL/kg per hour x 10 kg)

factors.” Hypoxia + {2 mL/kg per hour x 5 kg)

* Consider 20 mlL/kg IVAO Hydrogen ion (acidosis) = 40 mL/hour + 10 mi/hour

boluses of isotonic crystalloid. Hypoglycemia = 50 mhour

Consider smalier boluses Hypo-/hyperkalemia

(eg, 10 mLkq) if poor cardiac Hypothermia * Children >20 kg: 4 mL/kg per hour for

function suspected. Tension pneumothorax the first 10 kg + 2 mlL/kg per hour for kg

* Consider the need for Tamponade, cardiac 11-20 + 1 mL/kg per hour for each kg

inotropic and/or vasopressor Toxins above 20 kg.

support for fluid-refractory Thrombosis, pulmonary Exampile: For a 2B-kg child, estimated

shock. Thrombosis, coronary maintenance fluid rate

Trauma = (4 mlL/kg per hour x 10 kg)

+ (2 mlL/kg per hour x 10 kg)
+ (1 mU/kg per hour x 8 kqg)

= 40 mL per hour + 20 mL per hour
+ 8 mL per hour

l l = 68 mL per hour

Hypotensive Shock Normotensive Shock Following initial stabilization, adjust the rate

*» Epinephrine * Dobutamine and composition of intravenous fluids based

* Dopamine * Dopamine on the patient’s clinical condition and state

« Norepinephrine « Epinephrine of hydration. In general, provide a continuous
infusion of a dextrose-containing solution for

infants. Avoid hypotonic solutions in critically

I ill children; for most patients use isotonic fluid

such as normal saline (0.9% NaCl) or lactated
Ringer's solution with or without dextrose,
based on the child’s clinical status.

* Milrinone

Monitor for and treat agitation and seizures

Monitor for and treat hypoglycemia

* Assess blood gas, serum electrolytes, calcium

If patient remains comatose after resuscitation from cardiac
arrest, consider therapeutic hypothermia (32°C-34°C)

* Consider consultation and patient transport to tertiary

care center




——
Ayse A. Arikan, MD; Michael Zappitelli, MD, MSc; Stuart L. Goldstein, MD; Amrita Naipaul, NP;

Larry S. Jefferson, MD; Laura L. Loftis, MD
Fluid overload is associated with impaired oxygenation and

morbidity in critically ill children (Pediatr Crit Care Med 2012; 13:253-258)
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O0COOCHHO MpHU
BOCHAJICHUH (HAIIpUMED,
IIPHU CEIICUCE).




Bo3jaeiicTBue Ha 00beM KOJLJIOUI0B NPH
runepBoJeMuH M HOPMOBOJIEMUN
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UyBCTBUTEIIBHOCTH BO3JICUCTBUSI HA 00BEM KOJUTOMIHBIX MJIa3Mo3aMeHuTeel Ha nmpumepe 5%
YeJI0BEUECKOTO alibOyMuHa (IypHypHbIi). ECIM H300HKOTHYECKHE KOJUIOUIHBIE PACTBOPHI UCTIOIB3YIOTCS
JJ1s1 BOCIIOJTHEHMST OCTpoid kpoBoroTepu, moutu 100% pacTBopa OCTaHYTCSl B COCYAUCTON CUCTEME;
nepexoj B MHTEPCTUIIMAIBHOE MPOCTPAHCTBO (OpaHKeBhIN) OyzieT HU3kuM. Hanpotus, u3 00110COB,
BBOJIMMBIX MPH TUIIEPBOJIEMHYECKUX COCTOSHUIX, 2/3 HEMOCPEACTBEHHO MEPEXOIUT B UHTEPCTULINI
(mogudumposano u3 Jacob M. et al. Lancet, 2007; 369: 1984-86).



Conventional vs. Restrictive Maintenance Fluid
Regime in Children with Septic Shock after Initial
Resuscitation: A Randomized Open Label

Controlled Trial o© Benakatti, S Singhi, J Muralidharan, A Bansal
Arch Dis Child 2012:97-A5 doi-10.1136/archdischild-2012-302724.0015

101 pebeHok ¢ CLU yepes 24 yaca
54 — PecTpukTuBHas rpynna A
47 — TpagnumoHHasa rpynna B

NMepBMYHaAA KOHEYHaA TOYKA: ANUTeNbHOCTbL NnpebbiBaHuAa B MOPUT

BTOpnYyHble KOHEYHbIE TOYKMU:
Bce cnyyan cmeptun (60 gHen)

MBI free days (konuyecmeo OHeli, komopbie pebeHok He Haxodusicsi Ha VIBJ1 e
med4yeHue 28 OHel rnocrnie Ha4vana Ofl/1 u eeHmunayuu).

[MOH free days

Lok free days

[MapameTpbl PrU3nonornm nerknx
Cnyyan OI1r1
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Conventional vs. Restrictive Maintenance Fluid
Regime in Children with Septic Shock after Initial

Resuscitation: A Randomized Open Label

Controlled Trial o© Benakatti, S Singhi, J Muralidharan, A Bansal
Arch Dis Child 201297 A5 doi:10.1136/archdischild-2012-302724 0015

Protocol for fluid therapy

24 hours after 1nitial resuscitation

Restrictive
fluid group

Conventional
fluid group

Randomization

, l Percent fluid overload l

Eighty percent of daily

maintenance fluid
Oto 10 fo estimated by H-S
10 % 20 %
formula

Restriction of Plan A plus Plan A plus
fluid intake to 400 fiusemide infusion frusemide infusion
ml/BSA/24 hours for next 4 hours for next 12 hours

(Plan A)

| | i

Estimate the percent fluid overload every 12 hourly
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Conventional vs. Restrictive Maintenance Fluid
Regime in Children with Septic Shock after Initial
Resuscitation: A Randomized Open Label

Controlled Trial oc Benakatti, S Singhi, J Muralidharan, A Bansal
Arch Diis Child 2012:97-A5 doi-10.1136/archdischild-2012-302724. 0015
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Conventional vs. Restrictive Maintenance Fluid
Regime in Children with Septic Shock after Initial
Resuscitation: A Randomized Open Label

Controlled Trial o© Benakatti, S Singhi, J Muralidharan, A Bansal
Arch Dis Child 201297 A5 doi:10.1136/archdischild-2012-302724 0015

IlepBUYHBIN UCXO/

Variables Restrictive fluid Conventional P value
(n=54) fluid (n=47)
PICU free days from day 1-28 17.2+9 12.7+9.5 0.01
(mean., SD)

G
+—-0—‘
."I

= i T p=0.015
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Conventional vs. Restrictive Maintenance Fluid
Regime in Children with Septic Shock after Initial
Resuscitation: A Randomized Open Label

Controlled Trial o© Benakatti, S Singhi, J Muralidharan, A Bansal
Arch Dis Child 201297 A5 doi:10.1136/archdischild-2012-302724 0015

CIIOH

Table 1: Number of organ failures (Mean= SD)
Day since
Restrictive group Conventional group P value
randomization
Day 1 2.1+1.4 2.7+£1.3 0.021
Day 3 1.9+1.7 3.1+1.6 0.002
Day 7 0.6+1.4 2.0+2.3 0.000
Day 10 0.4+ 1.3 1.4+2.1 0.005
Days since Table 2: Number of patients with multi-organ failure
randomization Restrictive group Conventional group Pvalue
Day 1 57.4% 61.7% 0.661
Day 3 53.7% 76.5% 0.006
Day 7 11% 46.8% 0.001
Day 10 11% 44.6% 0.013
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Conventional vs. Restrictive Maintenance Fluid
Regime in Children with Septic Shock after Initial

Resuscitation: A Randomized Open Label

Controlled Trial o© Benakatti, S Singhi, J Muralidharan, A Bansal
Arch Dis Child 201297 A5 doi:-10.1136/archdischild-2012-302724. 0015

Ileperpy3ka *;KUJKOCTHIO H JIETKHE

= |ntervention group ==ll=MNon-intervention group

=== |ntervention group ==ll==Non-intervention group
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Conventional vs. Restrictive Maintenance Fluid
Regime in Children with Septic Shock after Initial
Resuscitation: A Randomized Open Label

Controlled Trial o© Benakatti, S Singhi, J Muralidharan, A Bansal
Arch Dis Child 201297 A5 doi:10.1136/archdischild-2012-302724 0015
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Conventional vs. Restrictive Maintenance Fluid
Regime in Children with Septic Shock after Initial
Resuscitation: A Randomized Open Label

Controlled Trial o© Benakatti, S Singhi, J Muralidharan, A Bansal
Arch Dis Child 2012:97-A5 doi-10.1136/archdischild-2012-302724.0015

= OrpaHunyntenbHaga ctpaterna AT
npegnoyTuTenbHa B dpoase nocriepeaHnMaLnOHHON
ctabunusauun y geten ¢ CLL.

YMeHbLUaeTcs AnNUTeribHOCTb NpebbiBaHUS B
OPWUT, ynydwaeTtca pyHKUMNSA NETKNX.

YMeHbLIaeTcsa BpeEMSI BOCCTAaHOBIEHMS OT LLOKa
92,5 £ 68,8 vs.123 £ 87 yacos; p = 0,05].

o CMe]pTHOCTb bbina cxoxa [18.5 vs.23.4%; p =
0,54].

m Pypocemug asnsieTcs 6esonacHbIM U
9(PPEKTUBHLIM B ManbiX Ao3ax B Buae
HenpepbIBHOU UHAY3UN.
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World Journal of
Critical Care Medicine

TWorld T Crit Care Aded 2014 Februarwv <4: 3(1): 24-33

Controversies in fluid therapy: Type, dose and toxicity
Robert C McDermid, Karthik Raghunathan, Adam Romanovsky, Andrew D Shaw, Sean M Bagshaw

NH)Y3MOHHOWM Tepanua Npu KPUTUYECKNX
COCTOAHUAX MOMKET KOHLUENTYa/IbHO
npoBoauMTbCcA B 3 pasbl, pa3ae/ieHHbIX B
COOTBETCTBUM C KIMHUYECKMUM COCTOAHMEM
naymeHTa.

Lenb ¢pasbl «peaHMmaumm» aBnaeTca
BocctaHoBneHnAa OUK n ynyyweHue
nepdy3mn opraHoB un TKaHer. MOXHO
OXMAATb HAKOMNNEHUE KNAKOCTU U
MNONOMKUTENbHbIA BOAHbIN BanaHc.

B nepuog «noaaepusaswmnii» ¢asbl,
uenbto agnaetca nogaepxanma OLUK. Takxke
HEeMa 10 BaXKHO NpeaoTBpPaTUTb M3bbITOUHOE
HAKOMNAEHUA KULKOCTH.

Bo BpemsA ¢a3bl «BOCCTAHOB/IEHUAY
naccuBHasA U/MnM akTUBHaA AervapaTtaums
6yaeTt cnocobcTBOBaTb BOCCTAHOB/IEHUIO
OPraHoB.



= American
Management of Shock Flowchart “ Heart

Associations

Management of Shock Flowchart

= Oxygen = IV/IO access
* Pulse oximetry * BLS as indicated
* ECG monitor Basgl-of-care glucose testing

Hypovolemic Shock
Management for Selected Conditi

Nonhemorrhagic ] Hemorrhagic

= 20 mlL/kg NS/LR bolus, repeat as needed
* Consider colloid

* Control external bleeding
= 20 mlL/kg NS/LR bolus, repeat 2 or 3x as needed
* Transfuse PRBCs as indicated

Distributive Shock
Specific Management for Selected Conditions

Anaphylactic Neurogenic
Management Algorithm: * IM epinephrine (or autoinjector) * 20 mlL/kg NS/LR bolus, repeat PRN
* Septic Shock * Fluid boluses (20 mL/kg NS/LR) * Vasopressor
* Albuterol

= Antihistamines, corticosteroids
= Epinephrine infusion

Cardiogenic Shock
Specific Management for Selected Conditions

Other (eg, CHD, Myocarditis,
Cardiomyopathy, Poisoning)

Bradyarrhythmia/Tachyarrhythmia

Management Algorithms: * 5 to 10 mL/kg NS/LR bolus, repeat PRN
= Bradycardia * Vasoactive infusion
» Tachycardia With Poor Perfusion = Consider expert consultation

Obstructive Shock
Specific Management for Selected Conditions

Ductal-Dependent Tension Cardiac Pulmonary
(LV Qutflow Obstruction) | Pneumothorax Tamponade Embolism

*= Pericardiocentesis
* 20 mL/kg NS/LR bolus

* 20 mL/kg NS/LR bolus,
repeat PRN

= Consider thrombolytics,
anticoagulants

* Expert consultation

* Prostaglandin E; * Needle
* Expert consutitation decompression
* Tube thoracostomy

2 2011 American Heart Association




OUSNOJIOI'NMYECKHUE ITPEAITOCBIJIKH JIJIA

NPUMEHEHUS UH®Y3UOHHOMU TEPAIIUU Y JETEU

7,50 — CkopocTb BnuBaHusa = 30 MI/Kr/4

= PuHrep-nakrar

=
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2 7.85 — etk
N3oToHn4Heckum ~-
= . PacTteop HaTpusa xnopuga . ~-__
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Bpemsa BnuvuBaHmns

Rapoport S, Dodd K, Clark M, Syllm | 2947 [. Postacidotic state of infantile
diarvhea: symptoms and chemical data. Am J Dis Child 73: 391-399
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CrepodyHauH

Harpui1 -
145,0mmoms/1, Kannit -
4,0 MMOJIB/ 11,

Maruunii - 1,0 MMOIIB/11,
Kanpimii - 2,5 MMOJIB/I,
Xmopunsl - 127,0
MMOJIB/J1,

Anerarsl - 24,0
MMOJIb/JI,

- Manarsl - 5,0 MMOJIB/I1.

TeopeTnueckas
OCMOJIIPHOCTH - 309

MOcm/m,
pH - 5,1-5,9.

Harpuii - 140,0
MMOJIB/JI,
Kamuii - 4,0
MMOJIB/JI,
Kaneuii - 2,5
MMOJIB/JI,
Maruuii - 1,0
MMOJIb/ 1.
TEOpETUUCCKAas

OCMOJISIPHOCTD
- 576 MOcMm/11,
pH - 3,0-5,0.



|
1,5% pacrBop peamOepuna njsa undpy3uu

CocrTaB:

Hatpuii — 142,4 mMonb/n
Kamuit — 4,0 MMOJIB/ 11
Maraunit — 1,2 MMOJIB/1
Xinop — 109 mmonb/1
CykuuHat — 44,7 MMOJIb/JI

N-MEeTHITIFOKAMMOHUYN —
44,7 MMOJIB/TI

OcMonsapHOCTh — 346
MOCM/JI
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Assessment report for solutions for infusion containing
hydroxyethyl starch Procedure number: EMEA/H/A-107i/1376

........ pacTtBOphl I DK HE MOKHBI Janee UCIOIb30BaThCS I
JICUCHUS MTAllUEHTOB C CeNCUCOM (0aKkTepualibHasl MH(PEKIUS B
KPOBH), 0KOTaMH U Y KPpUTUYECKUX MALIMCHTOB M3-3a
MTOBBIIIICHHOT'O PUCKA MOBPEKIACHUS MOYEK U CMEPTHOCTH.

.......... PRAC 3akito4uaeTt, 4ToO COOTHOIICHUE MOIb3a/pUCK s
['DK, OnaronpusTHO AJ1sl ICYEHUSI TUTIOBOJIEMUH BCIIEACTBUE
OCTPOM KPOBOIIOTEPH, KOTJIA OTHUX KPUCTAJUIOUIOB HE
JTO0CTaTOYHO, MPU YCIOBUM Pa3pabOTKH COITIACOBAHHBIX
OTPaHUYEHUH, TPOTUBOIIOKA3AHUHN, IPEAYIIPEKICHUN, APYTUX
M3MEHEHUM B HH(DOPMAIIUM O TPOAYKTE U JOTIOJTHUTEIBHBIX MEP
110 MUHUMU3AIUU PUCKOB.



XapakTepucTuka pacTEOpPOB rMAPOKCHITUNKPAX MANA W UX CBOACTRA

Npenapar PacTEOPHTENL MonexkynapHbin CTenens C2/CE- CyTouxan NpoAONKHTENLHOETL
Eec, k]]a JaNeweHnd OTHOWEHHE po3a, MnfKr BOMEMHYECKOTD
athihexTa, 4acel

3K 670 0,75 CEANAHCHPOBAHHLIR 670 0,75 4,51 20
pacTeop

M3k 600 0,7 @u3. pacTeop 600 07 51 20

3K 450 0,7 MK3. pacTeop 480 0,7 01 20
(CTaGuzon)

M3k 200 0,62 @u3. pacTeop 200 g:1 20

[3K 20005 @un3. pacTeop 200 : 8:1 33
(PechopTaH)

MaK 200 0.5 @u3. pacTeop 200 L 8:1 20
(PedpopTaH
MnHc)

3K 200 0.5 . pacTeop
(Temoxec)

@u3. pacTeop

CHANAHCHPOBAHHLIR
pacTeop

COaNaAHCHPOBAHHLIR
pacTeop

®n3. pacTeop

raK 7005 CEANAHCHPOBAHHEIR 70
PacTeEOp

[1PHMEYAHHE. B CKOOKAX YKA3AHB! NPENAPATL!, MPAACTABMOHHLIE HA POCCHACKOM PhIHKE.




Pediatric Anesthesia 22 (2012) 3713278

Hydroxyethyl starch 130/0.42/6:1 for perioperative plasma
volume replacement in 1130 children: results of an
European prospective multicenter observational
postauthorization safety study (PASS)

Robert Siumpelmann’, Franz-Josef Kretz?, Robert Luntzer®, Thomas G. de Leeuw?, Vladimir Mixa®,
Ralf Gabler®, Christoph Eich’, Markus W. Hollmann® & Wilhelm A. Osthaus’

Neonates
<1 year = 1130 onepupoBaHHbIX geTen oT
<6 years 0 no 12 nert, ¢ oueHkon ASA |-
s lll, Becom 15,4 = 13 [0.9-90 «r].
ASA 1 = [lonyyanm NS-HES (Venofundin
ASA2 6%:;) nnn bal-HES (Tetraspan
ASA3 6%).
g = CpegHuit o6bem uHdysumn NBK
Orthopedic coctasun 10,6 = 5,8 (0.83-50)
Urological MI/Kr.

Thoracic
Cardiovascular
Other

T
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Hydroxyethyl starch 130/0.42/6:1 for perioperative plasma

volume replacement in 1130 children: results of an

European prospective multicenter observational
postauthorization safety study (PASS)

Robert Siumpelmann’, Franz-Josef Kretz?, Robert Luntzer®, Thomas G. de Leeuw?, Vladimir Mixa®,
Ralf Gabler®, Christoph Eich’, Markus W. Hollmann® & Wilhelm A. Osthaus’

Hemoglobin (g-di—1) 7 -Negative base excess (mm)
15 -

A1 T TF o . —

Anion gap (mm)

<10 10-20 2050

Total HES dose (mi kg~")

100

ns-HES bal-HES
] Before Hll After HES infusion

Ymepennsie 10361 'OK 130/0,42/6:1 nis nepronepaidiOHHOIO 3aMeICHU N
o0beMa 1Ia3Mbl 0€30TACHBI JIa)Ke Y HOBOPOKACHHBIX U TPYAHBIX JICTEH.
BeposATHOCTB Cephe3HbIX aiepruueckux peakunit Hwxke 0,3%. M3menenue
KIIIP MokeT ObITh YMEHBIIIEHO MPH UCIOJIb30BAHNN COATaHCUPOBAHHBIX




wvan der Linden et al. Critical Care (2015) 1987
DO 107186471 3054901 5-0830-=

‘c: CRITICAL CARE

Efficacy and safety of 620 hydroxyethyl starch
130/0.4 (Voluven) for perioperative volume
replacement in children undergoing cardiac
surgery: a propensity-matched analysis

Philippe van der Linden'”, Melanie Dumoulin', Celine wan Lerberghe’, Cristel Sanchez Torres', Ariane Willerms?
and Dawvid Faraoni”

Table 1 Demographic characteristics of children induded before and after matching’

Cardiac surgery with CPB Before matching After matching

N=1,832 Variable GroupHES HAgroup D Pvalue ASD  HESgroup HAgroup D Pvalue ASD

(n=1007) (n=488) (ngs=1007) (nye=322)

(hp=1007) (= 1007)
Excluded: N=337 Age (mo) MG BICEEH 006 049 A2 MEWA)  MIM4 001 0501 067R
Jehovah witness: 5 Height (cm) B25(81)  BI(SN) 0075 0034 15702 B25(281)  B29(283) 003 0663 16333
AA3:7 Weight (kg) 15002 97(%  00M 0008 17825 115(100)  114(99) 0036 0490 096439

Missing data: 83

P80 ASA physical status 004 3209 019% <0001 S8814 30004 30004 0001 099 0238
RCTs: 160 Male sex (%) S3(4)  BB(Y 0057 0036 447 S 18207 006 0092 ST
Cyanatic disease (%) 43043 B40) 0091 <0001 1R477 4334 133 0005 0207 10007
Children included Redo surgery (%) 164163 4706 0066 <0001 180 1G(163)  S2(161) 000 0AS5 (053762
N=1,495 Hemostatic disorder (%) B2 12023 006 0464 IBY 29029 627 0002 0157 1187
Preoperative cardac falure 8)  192(190)  96(197) 0006 0782 15400 192(191) 5778 001 0210 2774
Elective surgety (%) W69 47307 Q06 0038 15785 996 (%9)  319(%9) 0002 0317 1799
RACHS-1 score 2508 2608 000 0174 8867 2508 2507 0065 0366 1969
Group ‘HES' Group ‘HA' Antifibrinolytics (%) W70 47307 0003 05101 34356 067 (%) 300(%) 0001 00R3 14994
N=1,007 N=498 Eatimated blood volume (ml) 865 (881)  737(599) 0051 0001 18755 8AS(81)  BS7(F6Y) 0011 0438 12004

“Data are expressed as mean and standard deviation or as number and percentage. ASA, American Society of Anesthesiologists; ASD, Absolute standardized
difference; D, D-statistic is the maximur difference in the empirical quantile-quantile plot, and 1t is sensitive to imbalance across the empirical distribution;
n,,, Number of matched observations; n,, Number of observations in the original sample; RACHS, Risk Adjustment for Congenital Heart Surgery.

Figure 1 Flowchart of the study. ASA, American Society of Anesthesiologists physical status; CP8, Cardiopulmonary bypass; FFP, Fresh frozen
plasma; HA, Human alburmin; HES, Hydroxyethy! starch; RCT, Randomized controlled trial
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NH}py3MoHHO-TPAHCPY3MOHHAS TAKTHKA
IIPpU MACCUBHOU KPOBOIIOTEpE

INJURY et ONGOING HEMORRHAGE >
Clinical signs Stable —® Tachycardia > Hemodynamic instability >
Estimated blood loss 0 ———20 mL’kg 40mlkg After | BV* lost After 2 BV lost After each BV lost

v
Crystalloid infusion 20-40 mL/kg
Blood component transfusion PRBC (30 mL'kg)
PRBC (30 ml.%g) !
FFP (20 mLg)
PRBC (20 mL/kg)
FFP {20 mL'kg)
Platclets (20 mL/kg)
(’n‘ 4 mb‘kg)‘ PRBC (30 letB)
FFP (20 mL'%g)
Platelets (20 mLkg)
Cryo (4 mL%g)'
Consider rFVIla’®

1. Cryoprecipitate at a volume of 4 mL/kg may be administered after administration of all three components (after estimated loss of
two blood volumes) or if fibrinogen levels fall below 1-1.5 g/L.

2. Consider off-label use of recombinant factor Vila (rFVIla), 90 ug/kg, if ongoing bleeding persists after loss of 3 blood volumes.

*BV = Blood Vohune, weight-based depending on age:
90-100 cc/kg premature infant, 80-90 cc/kg infant to 3 months, 70 cc/kg child older than 3 months

Greene, N., Bhananker, S.M., & Ramaiah, R. (2012). Vascular access, fluid
resuscitation, and blood transfusion in pediatric trauma. International Journal of
Critical lllness and Injury Science , 2(3), 135-42. 51




(Acta An;fm,srh. Belg., 2014, 65, 9-22)
Hydroxyethyl Starches in the Perioperative Period. A review on the

efficacy and safety of starch solutions I Gavsernes — and S. Rex

NMPOTUBOMNOKA3AHNA HASHAYEHUIO NPK

= [TAUMEHTBI C CENCUCOM, OXKOIrAMA, B KPUTUHECKOM COCTOAHNI.
= [MTAUMEHTbBI C HAPYLWWEHMEM ®YHKUWW NMOYEK (CK® <85 MJT B MUH.; OINMH UJT XMH) UJTA
SAMECTUTENBbHAA NMOYEYHAA TEPATUA.

NHpyaumsa pacteopos NOK gomkHa 6biTb NpekpalleHa npyn NosiBNeHMM NepBbIX CUMATOMOB
NoOYe4YHON HEJOCTaTOYHOCTMW.

PyYHKUMA NoYek AoSMKHa MOHUTOPUpOBaThCA nocne nHyaum pacteoposl OK (onpeneneHue
NNasMeHHOro KpeaTuHuHa cnycta 24 yaca nocne nHdysum).

ABcontTHOE yBENMYEHME NNAa3MEHHOIo KpeaTtuHmHa = 0.3 mr/an (226.4 MKMOnNbS) nnu
OTHOCUTENbHOE yBeNnuyeHne nnasmMeHHoro kpeatuHuHa >50%, nnu ymeHolieHus guypesa <0.5
MmI/kr/Mac npogonkasLueecsa 6onee 6 4acoB (€Cnu NpuYnHa He B TMNOBONIEMUN)
= QK PACTBOPbI MPOTVBOIMOKA3AHHbI MPU TAXKENOW KOATYNOMATUWN.

NHdy3ns MK pactBopoB JomkHa BbITh NpekpalleHa npu NosiBieHnn nepBbiX CUMITOMOB
koarynonatun. [lapameTpbl CBEPTbIBAHUS KPOBW LOSMKHbI TLLATENbHO MOHUTOPMPOBATLCS B Cryvae
NOBTOPHOWN UH(PY3UMW.
sJOMNONIHUTENbHbLIE MPOTUBOINMOKA3AHUA:

-BHyTprnuepenHoe nnu BHyTpUMO3roBOe KPOBOU3NUAHUE.
-M'mneprugpatauus, B TOM YMcCrie OCTPbIA OTEK JTErkuX.
-Oerngpataum4.

-Tshkénasa neyeHo4YyHasi He4OCTaTOYHOCTb.
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NMOKA3AHUA K HASHAYEHUIO N3K

- PactBOopsl [ DK 105KHBI TPUMEHSATHCA TOJIBKO IIPU TEPATUNA OCTPOU
THUIIOBOJIEMHUH BBI3BAHHOM OCTPOM KpOBOIOTEPE, Korga HHQY3Uu
KPUCTAJJIOUJIOB HE IOCTATOYHO.
['unoBoseMusi BbI3BaHHAs KPOBOIIOTEPEH, JOJKHA OBITh ONpEAcIcHA
HAJIMYMEM MUHUMYM OJTHOTO U3 CICAYIOIIUX KPUTECPUEB:
-HaOnronarensamu/odeBUALIaMUA OCTPOM KPOBOIIOTEPH.
-11010KUTEIBHBIN TECT HA )KUAKOCTHYIO Harpy3Ky (TeCT
MaCCUBHOTO MOJHSITHS HUKHUX KOHEUHOCTEH, TECT «IPOOHOM
UHY3UN».
-JIaktaTr >3 MMOIB/I (KpOMeE CiTydaeB IeUeHOM HEAOCTAaTOUHOCTH).
-ScvO, <70%, SvO, <65% (kpomMe MaIMEHTOB ¢ aHEMUEN WITU
CEpACYHOM HEIOCTATOYHOCTBIO).
-T'unorensus (cucrommueckoe Al <90 mmHQ).
-Onurypus (nuypes < 0.5 mir/kr/gac B TedeHue 6 4acoB)..
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CNEUUAINBbHbBIE PEKOMEHOALWU INMPU UCMNMOJIb3OBAHUNU MK

[IpumensaTs pacTBOpbl [ DK TOIBKO MOCIETHETO MOKOJICHUS.
*Hauunare nHdysuro pactBopoB ['OK Tosibko B mepuoa ocTpoi (asbl
(BpeMEHHOM MHTEpBaJ <6 4acOB OT HayaJjia I0Ka).

*OrpaHu4MBaTh JIMTEIBHOCTh HH(PY3UU pacTBOpoB I IK Makcumym 24
YacaMmu.

*JIOJ>KHBI MPUMEHSTCSI HauMeHbIue 3P exTuBHbie 10361 [' DK
pPacTBOPOB, 3a KOPOTKUI MTPOMEXYTOK BpeMeHHU. NH(y3noHHas Tepanus
JIOJPKHA OCHOBBIBATHCS HA MOCTOSITHHOM TE€MOJAWHAMMUYECKOM
MOHUTOPUHIE, U MPEKPALIATHCS, KOTJa COOTBETCTBYFOIIINE
reMOJMHAMUYECKHUE 1IEIU OyAyT TOCTUTHYTHI.

*Co0mronarh MakcuMannbHy10 103y pacTBopoB I'9K (6%I1'9K 130/0.4 30
MIJI/KT/ICHB).

*PactBopsl [ DK MOTYT IpUMEHSTHCA )11 MPEAOTBPAILICHUS THITOTCH3UH,
BO3HUKABIIEU B PE3YJIBTATE CIIMHAIIBHOW aHECTE3UU MPU SIICKTUBHBIX
OIepaLMAX, €CIIU HET BHIICIEPEUYUCIICHHBIX TPOTUBONOKA3aHUU.



BecTiuk amecTesmororur H peanumaTororaa 2015 T. 12, Ne 1

HMuuamuka konuentpauuu [IKT B rpynnax (Hr/mo)

KITMHHKO-AHUATHOCTHNYHYECKOE 3HAYEHHE YPOBHA
NMPOKAABLIMTOHHHA ¥ INNTOCTPAAABUIHX C TA?KE/IOH
COYETAHHOH TPABMOH

HO. C. IToaymmuua!, A. A. Adanacsen'*>, JI. II. Himonaponaz M. E. Mansnmnen?

I'pynnet Hcexoanwie 124 l-ecyt 3-ucyr 7-e cyT 10-e cyT

ISS < 20 6annos | 0.68 (0,4: 1,08) 1,2 (0,9; 2,1) 1,26 (0.9; 1,9)** | 0,96 (0,6; 1.8) 1,1 (0.6; 2.1) 0,63 (0,5: 1,3)
ISS > 20 H6anos 1,21 (0,7; 2,1) 2.8(1,7;4,71)** | 243(1.4:3.7)** | 1,52(0,9;2,3) 1,1 (0,7; 2,0) 0,64 (0,5; 2,3)
CCBP 0,7 (0.5; 1.1) 1,2 (0,7; 2,1) 1,44 (0,9; 2,.4y** | 0,96 (0,7, 1,9) 0,9 (0,7; 1,9) 0,61 (0,5; 1,1)
Cencuc 1,56 (0,8; 2.3) 2,4(1,6; 5,1)** | 2,46 (1,4;3,5)* 1,52 (0,9; 2,3) 1,3(0,7;1,9) 0,68 (0,5; 2,5)
BoiokuBime 0,84 (0,6; 1,9) 1,79 (0,9; 2.3) 1,62 (1,1; 2,4)** | 1,07 (0,8;2,0) 1,0 (0,7: 1.7) 0,63 (0,5; 1,0)**
YMmepume 1,19(0,5; 2,9) 5.1(2,6;11,1)* 3,6(2,8;7,1) 2,3(1.,5:5.,0) 1,8 (0,9; 4,1) 3.8(2,6;4,5)

Hpumeuanue: pe3yasTaTsl TPEACTABIEHH B BUAe Me ¢ 25 ¥ 75 NpOHeHTHASAMH; *
Hbim p < 0,05, ** — p < 0,01.

~ Pa3/MuMsl 3HAUMMBI [10 CPABHEHUIO € HCXO/-
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COYETAHHOHW TPABMOH

HO. C. INoayummau!, A. A. Adaunacser'?>, JI. II. I'Ilntcl::olataq:n:u?.a2 M. E. Manabsmnen?
CymectBenHoe noseiieHne KoHeHTpaunu [IKT B kpoBH y mocTtpagaBmmx
IPOUCXOJIUT YKE B OJIMKAMIIINE Yachl MOCJE TPaBMbI IIPU OTCYTCTBUH OTUETIIMBBIX

KJIMHUYECKUX MPOSBICHUN NH(PEKIIMOHHBIX OCIOKHEHHUM.

[ToBBIIIEHUIO YPOBHS MTPOKATBIIMTOHWHA MPEAIECTBOBAIO YBEIIMYEHHUE 10

MAaKCHUMaJIbHbIX 3HaueHU ypoBHS HLA-DR+ B iepBrie yacel u CD 14+ yxe uepes

12 4 mocse TpaBMbl, YTO HE MO3BOJISIIO UCKIIOUUTh BOBMOXKHOCTh OaKTEpUaIbHON

TPAHCIOKAIIMHU, UHAYIIUPYIOILIEH, Hapsly ¢ APYTUMH (pakTopaMu, pa3BUTHE

CUCTEMHOU BOCIIAJIUTEIILHON PEAKIIUU.

BwMecre ¢ TeM nony4eHHbIE JaHHBIE TTO3BOIWIIA TPEAIIOI0KHUT, YTO POJIb 3TOTO

MoKasarejs He JOJDKHA CBOJAUTHCS UCKIIFOYUTENIBHO K (DYHKIIMU CUTHAINW3aTopa
MH(PEKIMOHHBIX OCJIOKHEHUH.

Becmpn{ aHEeCTEe3HOAOrHH H peanmmaTororuu 2015, T. 12, Ne 1

KITMHHKO-AHUATHOCTHNYHYECKOE 3HAYEHHE YPOBHA

INMMPOKAANBILIMTOHHHA V¥V INTOCTPAAJABUHIHNX C TA?ZKE/TOHA
56



INPOKAJIBIIUTOHHUH ITOMOT'AET
NCKJIIOYUTB\HOJATBEPAUTH HEOHATAJIbHBIN
CEIICUC

T
KnuHuyecku: : NS 5 %"
= [1KT aBnseTca npocTtbiM nnlabopaTtopHbIM ‘\ Y
- .

nokasarenem Ans paHHen u JOCTOBEPHOM
’

AVArHOCTUKU U NPUHATUA PELLEHUS O HANMM4nm ,
cnucteMHon BakTepmanbHON MHMEKLNN 2l /

= Bbicokasi yyBCTBUTENLHOCTb M CNeuMdUYHOCTb .
B onpeaeneHnn 6akrepumanbHOM MHAEKLMM s

= BbICTpoe NoBbIWEHNE KOHLIEHTPALMN B KPOBU 3- '
6 yacoB (bbicTpee, YeM C-peakTUBHbIN BENOK) ,\ ‘i\
m [lporHoaupoBaHue N KOHTPOSIb
aHTMBMoTHKOoTEPaNUK
= TexHu4YeckKwm:

— [lpocTo nameputb
— Heobxogmm mMmHUManbHbIM 06EM O0bpasua

= JKcnepTbl EBponenckoro areHTcTBa no
nexkapctBeHHbiM cpeactBam (EMA) onobpunu
ncnonb3oBaHue AaaHHbIX NMKT Aans gnarHocTukn
HeoHaTanbLHOro n NeguaTpuyYecKoro cerncuca
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OCOBEHHOCTH UCITOJb30OBAHUA
PA3JIMYHBIX MTJIAZMO3AMEHUTEJIEN

m * PactBopbl 'OK accoummnpyrotca ¢ noBblieHHbIM puckom ONl

(1 cMepTKn), YTO orpaHnYmnBaEeT ux ucnono3osaHme B MKC;

* AnbbymunH (5% B NaCl) (B kKomOuHaumm ¢ Kpuctannongamm)
noKasaH nauneHTam C CENCUCOM, LMPPO30OM NEYEHH,
NaHKpeaTUToOM, OXKOramu;

« OM n cbanaHcmMpoBaHHbIE KpUCTasNoONaHbIE PacTBOPbI
SIBNSIOTCA pacTBOpaMu BeIbopa rnpu remopparmyeckom LLoKe

- NMpn TpaBmaTnyeckon kposonotepe AM, C3I1 n TpomoéoLUUTHI
crieayeT BBOAUTL B COOTHoLweHun 1: 1: 1.

* 0,9% NaCl onaceH creayoLwLMmM OCNOXHEHUSIMN:

- CHXKEHME CKopocCTun KIyboukoson dounbTpaumnmn (CKP);

- rMnepxnopemMunyeckn metabonmyecknm aumnaos,

- KoarynonaTtusa ¢ noBbIlLEHHON KPOBOTOYMBOCTLHO.

* [MauneHtam c UMT BBOAgUTL KpucTannougsl (LR); ansbymmHa
cnenyet nsberaTb.
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