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Insan viicudunun yaklasik %60’ | sudur.
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Eger sivi dengesi CIKARTILAN lehine bozulursa

v’ Dehidratasyon (Hafif — orta — agir)
v Elektrolit bozukluklari (Ozellikle Na*, K* ve CI')

v Hipovolemi ve sok

Oral
SIVI TEDAVISI < |
1V

RESUSITASYON - IDAME - REPLASMAN




Sivi tedavisinin tarihgesi

Dr. William Brooke

O’Shaughnessy

v

v

1831 yilinda Avrupa kolera salgini sirasinda,

"Kolerali hastanin serumu SU iceriginin buyuk bolimund kaybetmistir."

"Ayni zamanda serumdaki tuz oraninda 6nemli kayip vardir."

"Diski ise su ve tuz yonunden zengindir."

"Ven yoluyla bu kayiplari yerine koymak muhtemelen arteryel kanin

icerigine ulasmak icin gerekli yoldur."

O’Shaughnessy WB. Experiments on the blood in cholera. Lancet. 1831; 17:490.
O’Shaughnessy WB. Proposal of a new method of treating The Blue Epidemic of Cholera.
Lancet. 1831,;18: 366-371.



DIVERSION

The First Use of Intravenous Saline for the

Treatment of Disease

Letter from Thomas Latta submitted to the Central Board of Health, London and published in

The Lancet, 1832. Preface by Jane Ferrie

Cholera first appeared in Britain in Sunderland in
October 1831. It was part of an epidemic that origi-
nated in Bengal and had taken five years to sweep
across Europe leaving thousands of dead in its wake.
From Sunderland the epidemic spread north into
Scotland and south to London.

By the time it arrived in Britain the symptoms and
progression of the disease had been well documented,

but its method of communication and successful meth-

nds of treatment remained a3 mwvstervy  WiHlliam

Letter from Dr. Latta to the Secretary of the Central Board
of Health, London, affording a View of the Rationale and
Results of his Practice in the Treatment of Cholera by
Aqueous and Saline Injections

Leith, May 23, 1832.

Sir,-My friend Dr. Lewins has communicated to me
your wish for a detailed account of my method of treat-
ing cholera by saline injection into the veins, with which
I now most willingly comply. My scope for observation,

Thomas Latta

Lancet 1832; 19(480): 193-224




Ringer
sollisyonu

Igne

Sydney Ringer o

1832 1833 1855 1876 1896 1901 1914-18

%0.9 salin

Hartog Jacob
Hamburger

Friedman AL. Kidney International. 2005,;67:380-8.



x
S °
NG Q
¥ R,
/70
N & &9
L o
& S L
N R ,;0

KL

(2
1925 1928

Meadi= stvlet Caznulx hab Plastic cannula
e n——

ez
R =5
. e

Fig. 1. Details of the assembly of the plastic needle,
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Alexis Hartmann
Friedman AL. Kidney International. 2005;67:380-8.



"Agir hastalarda su ve elektrolit soltsyonlarinin dogru kullanimi,
muhtemelen diger tum tedavi yontemlerinden daha fazla hayat

kurtarmaktadir.”

Daniel C. Darrow & Edward L. Pratt

Fluid therapy; relation to tissue composition and the expenditure of

water and electrolyte

DC Darrow, EL Pratt JAMA 1950;143:365-73.




Hastayi sivi tedavisi acisindan nasil degerlendirelim?

Hasta hemodinamik olarak Hasta sivi ihtiyacini enteral Oral/NG ile

instabil ve/veya sokta mi? yoldan karsilayabilir mi? beslenmeyi destekle

RESUSITASYON

Dehidratasyon
SIVISI

bulgusu var mi?

Sivi agigini IDAME
hesapla SIVISI

1

REPLASMAN
SIVISI




24 saat boyunca beklenen fizyolojik su ve elektrolit

kayiplarini karsilayacak olan sividir.

v" Oral/enteral alimlar
v oivsivi .
— IDAME SIVISI

v iv tedaviler, kan uiriinleri

v Yikama sivilari







Kritik hastada idame sivi tedavisi

Ne kadar

Icerigi nasil
vermeliyim?

olmali?

\/Tonisite v" Hacim

v' Dengeli soliisyonlar? v’ Siviyika

v Elektrolitler, glukoz v' Swvi kisitlamasi



intensive Care Med (2022) 458:169T-1708
https:"/doi.org 0.1 0075001 34-032-06882-7

SYSTEMATIC REVIEW

. . s ®
ESPNIC clinical practice guidelines: @
intravenous maintenance fluid therapy in acute
and critically ill children— a systematic review

and meta-analysis

David W. Brossier'® Lyvonne N. Tume?®, Anais R. Briant?, Corinne Jotterand Chaparro®™®,

Clémence Moullet*® Shancy Rooze®, Sascha C AT Verbruggen™®, Luise V. Marino®®, Fahad Alsohime?,
Sophie Beldjilali"®, Fabrizio Chiusolo'®, Leonardo Costa'?, Capucine Didier'?, Stavroula llia'*®,

Myandat L. Joram™*® Martin C. J. Kneyber'*®, Eva Kihlwein'’, Jorge Lopez'®® Jesus Lopez-Herce'83,

Huw F. Mayberry'*®, Fortesa Mehmeti®®, Magdalena Mierzewska-Schmidt?!, Maria Mifambres Rodriguez®®,
Claire Morice®, John V. Pappachan®®, Florence Porcheret™ Leonor Reis Boto™®, Luregn J. Schlapbach™®,
Hakan Tekguc™'®, Konstantinos Tziouvas™®, Jean-Jacques Parienti*®, Isabelle Goyer™

and Frederic V. Valla™**""® on behalf of the Metabolism Endocrinology and Mutrition section of the European
Society of Pediatric and Meonatal Intensive Care (ESPNIC)
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Eger basit bir sekilde anlatamiyorsan, o konuyu iyi anlamamissin

demelktir.

Albert Einstein




Te r m i n O I Oj i https://www.sciencefacts.net/osmosis.html
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Mol: Avogadro sayisi (6,02x10%3) kadar atom ya da molekil iceren madde 1 molddir.

(1 mol glukoz, 1 mol Nadl,...)

Molarite: 1 litre ¢oziicl icerisindeki toplam mol sayisidir (mol/L).

Osmol: Cozeltideki 1 mol maddenin ozmos yeteneginin dlclisudur.
v 1 mol glukoz (C¢H;,0¢)= 1 osmol

v" 1 mol sodyum klorir (NaCl)= 2 osmol (Na* + CI")

Osmolalite: 1 kg cozlicl icerisindeki toplam osmol sayisidir (Osm/kg).

Osmolarite: 1 litre ¢coziici icerisindeki toplam osmol sayisidir (Osm/L).



Plazma Osmolaritesi
(MOsm/L)

Olciilen osmolarite Hesaplanan osmolarite

285-295 mOsm/L

Olciilen = Hesaplanan (<10 mOsm/L normal)



Hlicre disi sivi Hlicre igi sivi

[
I . . Katyon Anyon
Plazma I Interstisyel sivi
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Bu lic kompartmanin osmolariteleri benzerdir = 285-295 mOsm/L



Tonisite nedir? Efektif osmolarite

EFEKTIF OSMOLLER INEFEKTIF OSMOLLER

Na+ H,0 H,0
H-,0 s Ure
Na+ -e— 2 Ure
H20 H20 HZO HZO
l |
HUCRE MEMBRANI

OriNa,glukoz, mannitol | |HORURE metSNol elsol




2xNa + Glukoz/18 + BUN/2.8 /> Osmolarite

2xNa + Glukoz/18 —> Tonisite

£ N £ N
Na Na Ure Ure
Na Glukoz . Na Glukoz Ure Ure
Ure .o .e
Na Glukoz Na Glukoz Ure Ure
Na Na Ure Ure
U 4 U 4

Osmolarite, < Osmolarite, Tonisite, = Tonisite,
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Idame sivimizi nasil hazirlamaliyiz?

1957

Malcolm (Mac) A. Holliday William E. "Bill" Segar



Normal idame gereksinimleri — Sivi miktari

824 HOLLIDAY — WATER IN PARENTERAL FLUID THERAPY .. .. . .
- v GUnlik su kaybini harcanan kalori miktari
- belirlemektedir.
ST
sice 4 WITH NORMAL ACTIVITY 2500
sl SRR s P ' v Buna gore harcanan her 1 kkal enerji icin 1
| ml su gerekmektedir.
: I v 0-10 kg - 100 kal/kg

Fic. 1. The upper and lower lines were plotted from data of Talbot.” Weights at the 50th
percentile level were selected for converting calories at various ages to calories related to weight, .o .
The computed line was derived from the following equations: 10-20 kg - 1000 ka | + 50 ka |/kg (10 kg uze rl)

1. 0-10 kg—100 cal/kg.

2. 10-20 kg—1000 cal + 50 cal/kg for each kg over 10 kg.

3. 20 kg and up—1500 cal 4 20 cal/kg for each kg over 20 kg,

>20 kg - 1500 kal/kg + 20 kal/kg (20 kg Gzeri)

Holliday MA, Segar WE. Pediatrics 1957;19:823-32



Normal idame gereksinimleri - Elektrolitler

mEq / 100 kkal

Sivi
Na Cl K
Anne sutu 1 1.2 2
Inek siiti 3.5 4.5 6
[ Onerilen 3 2 2
Onerilen (Darrow) 3 2 3
Onerilen — yetiskin (Welt) 3 3 1

Her 100 ml D5W igerisine 3 ml sodyum laktat (molar) ve 1 ml potasyum klorid (2 molar) eklenirse idame sivi

elde edilmis olacaktir.

Holliday MA, Segar WE. Pediatrics 1957;19:823-32



Ideal idame sivisi nasil hazirlanmalidir?

v’ Sividaki sodyum konsantrasyonu sabit olmalidir.
- Na ihtiyaci 3 mEqg/100 kkal’ dir. 3 mEg/kg degil!!!
- Na ihtiyaci kg ile dogru orantili degildir, grafik su gibi egriseldir.
- Bu nedenle Na/su orani sabit kalmalidir.

v"Normal salin (NS) (%0.9 NaCl) 154 mEq/L NaCl igerir.
-1/5 NS 30.8 mEq/L
-1/4 NS 38.5 mEq/L
-1/3 NS 51.3 mEqg/L

v"1/5 NS + D5W + 20 mEq/L KCI tiim insanlar i¢in ideal idame sivisidir!
- 30.8 mEq/L Na, 20 mEqg/L K iceriyor.
- 17 kal/100 ml glukoz icerir ve bu miktar katabolizmayi dnlemek icin yeterli.
- Osmolaritesi 346 mOsm/L




Holliday Segar formullindeki problem nedir?

v Bu formil saglkl cocuklara gore hazirlanmistir.

v' Hasta cocuklarin gereksinimleri farkli olabilir.

v Kritik hasta cocuklarda HIPONATREM I riski ortaya cikar!

Uygunsuz ADH Serebral tuz

sendromu yitimi




Uygunsuz ADH sendromu

EVIDENCE IN MAN THAT URINARY ELECTROLYTE LOSS IN-
DUCED BY PITRESSIN IS A FUNCTION OF WATER
RETENTION*

By ALEXANDER LEAF,? FREDERIC C. BARTTER,* ROBERTO F. SANTOS,+
aNp OLIVER WRONG

(From the Depariment of Medicine, Massachusetts General Hospital and the Harvard Medical
School, Beston, Mass., and the Clinic of General Medicine and Experimenial
Therapeutics, National Heart Institute, Baltimore, Md.)

TFCHITO AT

MILESTONES IN NEPHROLOGY J Am Soc Nephrol 12: 2860-2570, 2001
Mark A Knepper, Feature Edifor

A Syndrome of Renal Sodium Loss and
Hyponatremia Probably Resulting from
- Inappropriate Secretion of Antidiuretic Hormone*

WiLLiam B. ScHwarTtz, M.D., ¥ WARREN BENNETT, M.D.,} SIDNEY CURELOP, M.D.§
Boston, Massachusetts
and FReEDERIC C. BARTTER, M.D.
Bethesda, Maryland
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J Clin Invest 1953;32:868-78

AmJ Med 1957,;23:529-42



Uygunsuz ADH Sendromu ile ilgili klinik durumlar

Maligniteler Pulmoner hastaliklar SSS hastaliklari Diger nedenler
Timoma Viral pndmoni Ensefalit idiopatik
Lenfoma Bakteriyel pnédmoni Menenjit Uzamis egzersiz
Ewing sarkomu Pulmoner abse Kafa travmasi Uzamis kusma
Orofaringeal tiimorler Tuberkiloz Beyin absesi

Aspergilloz Guillain Barre Sendromu
Astim intrakranial kanama
Pndmotoraks Serebral atrofi
Kistik fibrozis Kavernoz sinus trombozu
Neonatal hipoksi
Mekanik ventilasyon Multiple skleroz
Postiktal donem




Uygunsuz ADH Sendromu tani kriterleri

v" Serum osmolaritesi <280 mOsm/L
v Serum Na <135 mEg/L

v" Idrar osmolaritesi >100 mOsm/L
v idrar Na >30 mEg/L

v" Sivi kisitlamasina yanit alinmasi (Gunlik idamenin %60-80’ i)

v Diger nedenlerin dislanmasi (Dehidratasyon, bobrek yetmezligi, adrenal

vetmeazlik, kalp yetmeazligi, nefrotik sendrom, siroz)



Serebral tuz yitimi

v 1950 yilinda Peters ve ark. Yale’ de hiponatremisi ve SSS hastalig olan 3 hasta tanimhyor.

v' Dort yil sonra Cort ve ark. Yine Yale’ de benzer bir hasta goriip sendromun adini veriyorlar.

Hyponatremia in intracranial disease: perhaps not
the syndrome of inappropriate secretion of
antidiuretic hormone (SIADH)

PauL B. NeLson, M.D., Saip M. Seir, Pu.D., JoserH C. MaroonN, M.D., AND
ALaN G, Roeimnson, M.D.

Departments of Neurosurgery and Medicine, University of Pittshurgh, Pittsburgh, Pennsylvania

Trans Assoc Am Physicians 1950;63:57-64.

Lancet 1954,266:752-54.

J Neurosurg 1981,55:938-41



Uygunsuz ADH sendromu ve serebral tuz yitimi ayrimi

Klinik parametre

Uygunsuz ADH sendromu

Serebral tuz yitimi

Serum Na

idrar gikisi

idrar Na
intravaskiiler hacim

Vazopressin diizeyi

Dusuk
Normal veya azalmis
Yiksek (>30 mEq/L)
Normal veya artmig

Yuksek

Dusuk
Artmis

Cok yuksek (>150 mEq/L)
Azalmis

Dusuk




Calismalar ve rehber ne soyluyor?



= C{}Ch Fane Trusted evidence.
L : h Informed declslons.
| mra r}' Better health. Cochrane Database of Systematic Reviews

[Intervention Review]

Isotonic versus hypotonic solutions for maintenance intravenous fluid
administration in children

Sarah McNabl, Robert S WareZ.2, Kristen A Neville*, Karen Choong?, Mark G Coulthard®.7, Trevor Duke®, Andrew Davidson?, Tavey
Dorofaeff?

v Toplam 10 randomize kontrolli calismanin metaanalizi

v 1106 hasta; calismalarin buytk kismina cerrahi ve/veya yogun bakim hastalari dahil ediliyor.

v’ 449 hasta izotonik (intervention group), 521 hasta hipotonik (comparison group) sivi almis.

v' izotonik sivi Na icerigi (126-160 mEq/L), hipotonik sivi Na icerigi (<126 mEq/L)

v" Birincil hedef iv sivi tedavisi sirasinda gelisen hiponatremiyi tespit etmek.

2014

v" Ikincil hedef hipernatremi gelisimi; beyin ddemi, konviilziiyon, sivi yiiklenmesi ve mortalitenin tespit edilmesi.



Review: lsotonic versus hypotonic solutions for maintenance intravenous fluid administration in children
Comparison: 1 lsotenic versus hypotonic
Outcome: 1 Hyponatraemia

Hipotonik izotonik

Genel 338/1000 | 1€9/1000
(134-211)

Medikal 276/1000 83/1000
(49-157)

YB disi 312/1000 | 135/1000
(87-204)

YB a46/1000 | 217/1000
(167-289)

Cerrahi 379/1000 | 185/1000
(139-247)

Study or subgroup Isatonic Hypotaonic Risk Ratio Weight Risk Ratio
niM niM M-H,Fixed,95% CI M-H,Fixed,95% CI

Brazel 1996 s e —t 3.8 % 0.27[0.07, 1.08]
Choong 2011 261106 a7i1z L & 17.1% 0.58[0.39, 0.87]
Coulthard 2012 0s39 Tian o+ 4.4 % 0.7 [0.00,1.16]
Cuello 2012 oizo e 4.4 % 0.08[0.00, 1.24]
Kannan 2010 Ling 187109 —a— T.4% 0.52[0.20,1.33]
Mantafiana 2008 15/51 20452 —— 11.7 % 0.76[0.44, 1.32]
Mewille 2010 9ie2 23/62 —— 13.6 % 0.39[0.20,0.781]
Rey 2011 17/68 39766 - 23.4% 0.42[0.27, 0.67 ]
Saba 2011 0ile izl 0.8 % 0.43[0.02, 9.94]
Tung 2009 24 Gi26 T 3.4 % 0.54[0.15 1.93]

Total (95% Cl) 449 521 * 100.0 % 0.48 [ 0.38, 0.60 ]

Total events: 76 (Isatonic), 176 (Hypotonic)

Heterogeneity: Chi?= 8.67, df = 3 (P = 0.47); 12 =0.0%

Test for overall effect: Z = 6.34 (P < 0.00001)

Test for subgroup differences: Not applicable

0.005 0.1 1 10 200

Fawours isotanic Favours hypotonic

Hipernatremi

Konvilziyon

Fark yok
Sivi ylikii

Mortalite

%34 [ %17




Isotonic Versus Hypotonic Maintenance [V Fluids In
Hospitalized Children: A Meta-Analysis

Xiao, MD, PhD

AUTHORS: Jingjing Wang, MD, Erdi Xu, MD, and Yanfeng ‘ G”

Pediatrics 2014;133:105-113.

Hipotonik iv sivi alan ¢cocuklarda plazma Na degerindeki diisiis
anlamli sekilde daha yliksek saptanmis.

(-3.49 mmol/L vs izotonik iv sivilar, %95 Cl -5.63 -1.35)



The NEW ENGLAND JOURNAL of MEDICINE 2015;373:1350-60

EEVIEW ARTICLE

DISORDERS OF FLUIDS AND ELECTROLYTES
Julie R. Ingelfinger, M.D., Edlitor

Maintenance Intravenous Fluids
in Acutely Ill Patients

Michael L. Moritz, M.D., and Juan C. Ayus, M.D.

v Akut ve kritik hasta cocuklarda hipotonik (130 mEq/L) sivi kullanimi durdurulmalidir.
v Ayni 6neri eriskin hastalar icin de gecerlidir.
v" Kritik hastaligi olmayan cocuklar icin %0.45 (1/2) sivilar tercih edilebilir.

v" Hiponatremi riski tasiyanlarda %0.9 NS kullanilmalidr.



CLINICAL PRACTICE GUIDELINE Guidance for the Clinician in Rendering Pediatric Care

American Academy  (fags
of Pediatrics

DEDICATELD TO THE HEALTH OF ALL CHILDEEK®

Cln_ncal Practice Guideline: 2018
Maintenance Intravenous

Fluids in Children

Leonard G. Feld, MD, PhD, MMM, FAAP2 Daniel R. Neuspiel, MD, MPH, FAAP® Byron A. Foster, MD, MPH, FAAPE
Michael G. Leu, MD, M3, MHS, FAAP? Matthew D. Garber, MD, FHM, FAAPE Kelly Austin, MD, MS, FAAP,

FACS.! Rajit K. Basu, MD, M3, FCCM 2P Edward E. Conway Jr. MD, M3, FAAP! James J. Fehr, MD, FAAP!

Clare Hawkins, MD ¥ Ron L. Kaplan, MD, FAAP! Echo V. Rowe, MD, FAAP™ Muhammad Waseem, MD, MS,

FAAP, FACEP™ Michael L. Moritz, MD, FAAP" SUBCOMMITTEE ON FLUID AND ELECTROLYTE THERAPY

28 gun -18 yas araliginda iv idame sivisi olarak potasyum ve dekstrozu ayarlanmis

[ZOTONIK SIVI kullaniimas: tercih edilmelidir!



intensive Care Med (2022) 458:169T-1708
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Huw F. Mayberry'*®, Fortesa Mehmeti®®, Magdalena Mierzewska-Schmidt?!, Maria Mifambres Rodriguez®®,
Claire Morice®, John V. Pappachan®®, Florence Porcheret™ Leonor Reis Boto™®, Luregn J. Schlapbach™®,
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v' 24 randomize kontrolli calisma
v 2010-2021 yillarini kapsiyor.

v’ 5432 hasta (50-10438)

v' 520 cerrahi sonrasi hasta (4 calisma)

v’ Karsilastirilan sivilar: ~~ %0.9 NS - %0.45
%0.9 NS - %0.18
%0.9 NS - %0.3
Plasmalyte - %0.45
Plasmalyte - %0.8
Hartmann - %0.45
140 mmol/L — (20-100) mmol/L
154 mmol/L — (50-70) mmol/L

(15/24)
(3/24)
(1/24)
(1/24)
(1/24)
(1/24)
(1/24)
(1/24)

3 calismada fark yok
1 calismada fark yok

Fark yok



Expernimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Almeida 2015 7 130 14 103 658% 036(014,093 |
Bagri 2019 3 75 b 5 51% 048[012, 199 -
Castilla 2019 6 70 33 60 67% 0.028[0.03,020] ——
Choong 2011 29 128 53 130 84% 043025073 S——
Coulthard 2012 7 41 0 41 21% 18.04 [0.99,327.30
Flores 2016 10 49 1 50 68% 0.91 [0 35, 2.39| ———
Fnedman 2015 0 47 2 45 19% 0181[001,3.92
Kannan 2010 1 58 8 5 33% 011[001,087] e —
Kumar 2020 5 84 12 84 63% 038[0.13,1.13] pr——
Lehbranta 2020 7 308 11 306 68% 062024, 1.63] —
McNab 2014 12 319 35 322 79% 0.32[0.16,0.63) s ° ° - °
Montafniana 2008 15 59 20 63 75% 0.73(0.33,1.62] —_— Hlponatreml gEIISImI
Pemde 2015 8 43 16 30 64% 0.20[007,057) A —
Ramanathan 2016 9 59 29 60 71% 0.191[0.08, 0.46) .
Rey 2011 12 63 3 62 74% 0.24[0.11,052] ——
Saba 2011 0 16 1 21 1.7% 0.41]002,10.85) %9 / %17
Torres 2019 29 154 12 145 78% 257 [1.26, 5.26) ———
Total (95% CI) 1703 1653 100.0% 0.41 [0.26, 0.67] &
Total events 160 294
Heterogeneity. Tau*= 0.62, Chi*= 57,32, df= 16 (P < 0.00001), F= 72% — t + t
Test for overall effect Z= 3.64 (P = 0.0003) ’ 0?? ours fmzojrmar.:;,:' Favours 'I_O_’r‘"k_:' 200
Experimental; Isotonic solution
Control: Hypotonic solution
Fig. 3 Meta-analysis of studies comparing the impact on hyponatremia occurrence of isotonic versus hypotonic solutions
\

19/24 (%79.1) hiponatremi gelisimi agisindan izotonik sivilar daha

gtivenli bulunmus.




Dengeli / tamponize sivilari kullanmali miyiz?

v'Bu sivilarin elektrolit icerikleri normal plazma ile daha yakindir.

v'icerdikleri laktat, asetat, glukonat ve bikarbonat sayesinde asit-baz

dengesinin korunmasina yardimci olurlar.



Sollisyon Na Ci K Ca Mg HCO; Glukonat Laktat Asetat Osmolarite pH  Glukoz

MEVAGE 14045 | 102+8 | 4.5+1 | 2.4+0.2 | 0.9+0.1 | 284 0 <2 0 28510 7.4+0.02

%0.9 NaCl 154 154 0 0 0 0 0 0 0 308 4.5-7 0

Isolyte 140 | 103 10 5 3 0 0 0 47 320 7.4 0

Isolyte —P 25 22 20 0 3 0 0 23 0 350 74 50g

Isolyte-M 40 38 35 0 0 0 0 0 20 400 7.4 50g

Isolyte-S 141 98 5 2.5 3 0 23 0 27 295 7.4 0

Ringer laktat [EEEEEENI 4 1.4 0 0 0 28 0 273 6-7.5

Ringer asetat 130 112 5 1 1 0 0 0 27 276 6-8 -[+

Hartmann 131 111 5 2 0 0 0 29 0 278 5-7 0

Plasma-Lyte 140 | 98 5 0 1.5 0 23 27 0 295 658 | 0/50g




i Hiperkloremik metabolik asidoz
Metabolik

Asidozun dizelmesi icin artmis tampon ihtiyaci

Endotel glikokaliks hasari

Viicut sivisi . N }
Intersitisyel sivi artisi ve 6dem

Renal 6dem, kapsiler gerilme, intrarenal hipertansiyon

Renal vazokonstrukslyon, renal perfiizyonda azalma ve iskemi

GFR, idrar hacmi ve sodyum atiliminda azalma

Gastrointestinal Gastrointestinal 6dem, ileus

Renal replasman tedauvisi ihtiyaci

Uzamis yatis

Klinik sonuglar

Mekanik ventilator ihtiyacinda artis

Mortalite

Kidney Int. 2014,86:1096-105



ﬁ Hiperkloremik metabolik asidoz

Anyon agigi Yiiksek Anyon
normal MA acikh MA

Normal plazma

Anyon a¢igl = Na — (HCO; + Cl)
(OA - OK = Anyon acig)

8-16 mEq/L

MA, Metabolik asidoz; OK, Olciilemeyen katyonlar; OA, Olciilemeyen anyonlar
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v Miyokard kontraktilitesinde azalma
v Inotrop tedaviye yanitta azalma

v" Asidoz iliskili diger organ hasarlari

v" Hiperkloremi  proinflamatuar
etki ile SIRS" 1 siddetlendirip

mortaliteyi arttirmaktadir.
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OPEN

Should chloride-rich crystalloids remain the mainstay
of fluid resuscitation to prevent ‘pre-renal’ acute

kidney injury?: con
Dileep N. Lobo' and Sherif Awad'

"Division of Gastrointestinal Surgery, Nottingham Digestive Diseases Centre, National Institute of Health Research Biomedical Research

Unit, Nottingham University Hospitals, Queen's Medical Centre, Nottingham, UK

Hyperchloremia in afferent arteriole
Vasoconstriction (A,-receptor-mediated)

t Afferent arteriolar resistance
(@ + Renal blood flow and perfusion

(@) Entry of chloride into
macula densa

(5) Depolarization of
basement membrane

(6) Release of adenosine

filtration rate reabsorption of
chloride

[@ + Glomerular ] [@ + Proximal tubular]

v Afferent arteriolde hiperkloremi

v Proksimal tipten Cl emiliminin azalmasi

v CI" un makula densaya girisi ve adenozin salinimi
v’ Aff arteriolde vazokonstriiksiiyon

v Bobrek kan akimi ve perflizyonunda azalma

v" Idrar ve sodyum atilimin azalmasi

tubular

I

y

s i

(@ ¥ Urine and sodium output)
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v 407 CYB hastasi (hiperkloremi, CI>110 mmol/L)

v'Hiperkloremi ABZ ile iliskili. OR 2.24 (%95 Cl, 1.39-3.61) p=.001

v' MV siresi, RRT ihtiyaci, yatis siresi ve mortalite ile iliskili degil.



FEATURE REVIEW ARTICLE

Pediatr Crit Care Med 2022:23:181-91.

Balanced Versus Unbalanced Fluid in Critically Il
Children: Systematic Review and Meta-Analysis*

Anab Rebecca Lehr, MD?
Soha Rached-d'Astous, MD*
Nick Barrowman, PhD?

OBIJECTIVES: The ideal crystalloid fluid bolus therapy for fluid resuscitation in
children remains unclear, but pediatric data are limited. Administration of 0.9%
saline has been associated with hyperchloremic metabolic acidosis and acute
kidney injury. The primary objective of this systematic review was to compare the ~ Anne Tsampalieros, MD?
effect of balanced versus unbalanced fluid bolus therapy on the mean change in ~ Melissa Parker, MD**
serum bicarbonate or pH within 24 hours in critically ill children. Lauralyn Mclntyre, MD®

DATA SOURCES: We searched MEDLINE including Epub Ahead of Print, Margaret Sampson, PhD’
In-Process & Other Non-Indexed Citations, Embase, CENTRAL Trials Registry
of the Cochrane Collaboration, ClinicalTrials.gov, and World Health Organization
International Clinical Trials Registry Platform.

Kusum Menon, MD'

Cochrane  Trustedevidence. 2019
= ' Infarmed decisions.
: Libra ry Becter health. Cochrane Database of Systematic Reviews

[Intervention Review]

Buffered solutions versus 0.9% saline for resuscitation in critically ill
adults and children

Alba M Antequera Martinl.29, Jesus A& Barea Mendoza?b, Alfonso Muriel?, Ignacio Saez3, Mario Chico-Femnandez3, José M Estrada-
Lorenzo®, Maria M Plana®

v' 13 calismayi kapsayan metaanaliz
v 11.848 hasta

v Dengeli sollsyonlar ile pH ve bikarbonat
dizeyi ilk 4-12 saatte daha hizl toparliyor
v’ (sirasiyla, p=.03 ve .04)

v" Diger klinik sonuclar tGzerine etkili degil.

v 21 calisma, 21.213 hasta
v’ 4 calisma pediatrik, 402 hasta

v Dengeli soliisyonlar ile mortalite, ABZ ve
diger organ disfonksiyonlari arasinda

anlamli iliski saptanmamis.



intensive Care Med (2022) 458:169T-1708
https:"/doi.org 0.1 0075001 34-032-06882-7

SYSTEMATIC REVIEW

. . s ®
ESPNIC clinical practice guidelines: @
intravenous maintenance fluid therapy in acute
and critically ill children— a systematic review

and meta-analysis

David W. Brossier'® Lyvonne N. Tume?®, Anais R. Briant?, Corinne Jotterand Chaparro®™®,

Clémence Moullet*® Shancy Rooze®, Sascha C AT Verbruggen™®, Luise V. Marino®®, Fahad Alsohime?,
Sophie Beldjilali"®, Fabrizio Chiusolo'®, Leonardo Costa'?, Capucine Didier'?, Stavroula llia'*®,

Myandat L. Joram™*® Martin C. J. Kneyber'*®, Eva Kihlwein'’, Jorge Lopez'®® Jesus Lopez-Herce'83,

Huw F. Mayberry'*®, Fortesa Mehmeti®®, Magdalena Mierzewska-Schmidt?!, Maria Mifambres Rodriguez®®,
Claire Morice®, John V. Pappachan®®, Florence Porcheret™ Leonor Reis Boto™®, Luregn J. Schlapbach™®,
Hakan Tekguc™'®, Konstantinos Tziouvas™®, Jean-Jacques Parienti*®, Isabelle Goyer™

and Frederic V. Valla™**""® on behalf of the Metabolism Endocrinology and Mutrition section of the European
Society of Pediatric and Meonatal Intensive Care (ESPNIC)
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v" 8 randomize kontroll{, 2 retrospektif kohort ¢alismasi
v’ 2012-2020 yillarini kapsiyor. Bir adet de 1969 tarihli calisma var.

v’ 2548 hasta (22-1581)

v’ Karsilastinllan sivilar: ~ %0.9 NS - RL (6/10) 3 calismada fark yok
%0.45 NS - RL (1/10)
%0.9 NS — Plasma-Lyte (3/10) 1 calismada fark yok

Dengeli sivilarin kullanildigi hasta grubunda yatis suresi hafif

ancak anlamli sekilde daha kisa bulunmus.



Idame sivi glukoz, Ca, P, Mg icerigi nasil olmali?

v' idame sivinin yeterli kalori, protein, yad, mineral ve vitamin saglamak gibi bir amaci yoktur.
v' Icerigindeki glukoz (D5W) glinliik kalori ihtiyacinin %20’ sini karsilar.

v Bu sekilde acliga bagli ketoasidoz, protein yikimi dnlenir.

v" Hastanin gunlik olarak viicut agirliginin %0.5-1 ini kaybetmesi beklenir.

v Hastanin her guin en az 1 kez kan sekeri 6lcilerek sivi dekstroz icerigi ayarlanmalidir.

v’ Ca, P ve Mg rutin olarak sivi icerisine konulmaz. Eksiklik varsa replase edilir.



Ozetle

v" Cocuk yogun bakimda sivi-elektrolit dengesi cok 6nemlidir.

v" Ozellikle sodyum, potasyum ve klor basta olmak lizere, hastanin klinik durumuna
gore biyokimyada elektrolitler calistirilmalidir.

v Osmolarite tetkik sonuclarina gore hesaplanmakla birlikte, mannitol gibi hesaba
katilamayacak medikasyonlarda osmolarite istemi de yapilabilir.

v" Hidrasyonun degerlendirilmesi icin bébrek fonksiyon testleri de ihtiyaca gore
calistinimaktadir.

v'idrar analizi, idrar elektrolitleri uygunsuz ADH ve serebral tuz yitimi tablosunda édnemli.

v’ Kan gazi analizi bizim icin vazgecilmez.
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