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BAZIKEZ APXEZ XOPHIHZHX
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TTAPENTEPIKH XOPHTHZH
ATAAYMATIN

2E ATOMA TIOY AEN MTIOPOYN n AEN
TTIPETTELI NA TTAPOYN YIPA per os

SE ATOMA ME  IYITOAH TOY
ESZQKYTTAPIOY OrKOY (YTTOOTKAIMIA)

.




NA MH XOPHIOYNTAI KOAAOEIAH
ATAAYMATA

0 ETIIAEINSQ2ZH NEEPIKHZ AEITOYPITAX
O TTEPIZZOTEPEZ METAITIZEIZX
d 4 ONHTOTHTAZ

AM J KIDNEY DIS, 2015




“TTAPENTEPIKH XOPHIHZH AIAAYMATON
TA THN KAAYYH
TON HMEPHEION ANATKON

Aiahvpa yAukolne 5%

NartpioUxa diaAluara




e

NATPIOYXA ATIAAYMATA

YZIOAOIIKOZ OPOZ-IZOTONO
AIAAYMA-ATAAYMA NaCl 0.9% TIOY
TTEPIEXEI 153mEq Na* kai 153mEq CI-
(dnAadn 306 osm)

N/2

N/4

3N

["aAakTikoUxo di1aAupa Ringer




NATPIOYXA AIAAYM/

TTepiéxouv WOHWTIKA OPAOCTIKEC OUOIiEC
diaTRpnon Tou evdayyeldkoU Kai eEwKUTTAPIOU
OYKOU

Amapaitnta 0€ A4topa HE  OUOTOAR  Tou
eEwKUTTApPIOU GYKOU

_




[ Fluid therapy ]

Restores systemic blood pressure,
cardiac output, and renal perfusion pressure

!

Relaxation of the neurcoendocrine
reflexes responsible for increasing
renal vascular resistance and
diminishing glomerular filtration rate

v
[ T Total renal blood flow J

[ Glomerular arteriolar tone j\ 1
T Pressure gradient from glomerular
capillary to Bowman’'s space
[ Colloid oncotic pressure j/

[T Glomerular filtration rate J

l

[ + Acute kidney injury J




ATAAYMA NaCl 0.9%
VS
FTAAAKTIKOYXO AIAAYMA RINGER




NORMAL SALINE vs BALANCED
CRYSTALLOID SOLUTIONS




NaCl 0.9% T[aAakTikoUxo didAupya  TTAdopa
Ringer

Na* (mEq/L) 154
Cl- (mEq/L) 154
K* (mEq/L) o)
Ca?* (mg/dl) 0)
HCO;- (mEq/L) O

Osmolality
(mosmol/kg) 286

N
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3YSIOAOTIKOZ OPOZ 0.9%) -
MEIONEKTHMATA

vYrepxAwpiaigia

oftwon

VEQPIKA ayyelooUomaon- WeGFR
v AU€non oykou diapeoou uypoU (vewpoi, mEPIPEPIKA
oidnuara , orwAaxviko oidnua, N'EZ ocwAnvac)




® Hyperchloremia in afferent arteriole
® Vasoconstriction (A,-receptor-mediated)
4+ Afferent arteriolar resistance

@ + Renal blood flow and perfusion

macula densa filtration rate reabsorption of

@ Depolarization of =zl chloride
basement membrane »

IVC.‘:}) Entry of chloride into h [@ + Glomerular ] (> + Proximal tubular

(&) Release of adenosine
. o

@ @ 4+ Renal

tubular

chloride

Vo

(@ + Urine and sodium output]'




NORMAL SALINE

-

HYPERCHLOREMTIA: TusuLoGLOMERULAR

FEEDBACK/
METABOLIC ACIDOSIS

NEZPIKH ATTEIOZYZTTAZH / MEIS2ZH
THZ NEZPIKHZ AIMATOZHZ
YGFR




NORMAL SALINE = 4 ClI- 2TH MACULA DENSA
=2 ¥ PENINHZ & v AAAOZTEPONHZ = ¥
ATTEKKPIZHZ H*

\

IMPAIRED COAGULATION €& METABOLIC
ACIDOSIS (DILUTIONAL)

4 CI- ZTH MACULA DENSA » NEZPIKH AITEIOZYZTTAZH




XOPHIMHZH NaCl 0.9%

|

AYZNATPIAIMIEZ OTAN ZYNYTTAPXOYN
ATATAPAXEZ THZ IKANOTHTAZ
2YMTTYKNSQZHZ 'H APATI)>HZ TSN
OYPS)N




XOPHIMHZH NaCl 0.9%

+

ATTCIAEIA ZYMTTYKNSTIKHZ
IKANOTHTAZ (O=EIA NEZPIKH

NOZOZ/AIOYPHTIKA/SOLUTE DIURESIS)

TONICITY MISMATCH (ANAMEZA ZTA
XOPHIFOYMENA YIPA KAI TA OYPA)




BALANCED SALINE SOLUTIONS
(vs NORMAL SALINE)

-

+ TPHFOPOTEPH ATTEKKPIZH
+ MIKPOTEPH TTTOANOTHTA ATAMEZOY
OIAHMATOX (+YTTOKEIMENH NOZOX)

NEZPOI FEZ ZOAHNAZ




MULTICENTER RETROSPECTIVE COHORT
STUDY (n=53.000)

BALANCED SALT SOLUTION vs NORMAL
SALINE SOLUTION:
(SEPTIC PATIENTS)
LOWER IN-HOSPITAL MORTALITY

CRIT CARE MED 2014:42:1585




CHLORIDE-RESTRICTED FLUIDS

-

‘AITOTEPA TTEPIZTATIKA O=ES2XHX
‘KAAYTEPH NEZPIKH AEITOYPITA

‘AITOTEPA ETTEIZOAIA
YTIOKATAZTAZHZ THZ NEZPIKHZ
AEITOYPI'TAZ

CRIT CARE MED 2011;39:2419
JAMA 2012:308:1566-1572




A RETROSPECTIVE ANALYSIS OF 22851
NON CARDIAC SURGICAL PATIENTS

HYPERCHLOREMIA (FOLLOWING NO CARDIAC
SURGERY):

30 DAY MORTALITYx1.6

ATAPKEIA TTAPAMONHZ ZTO NOZOKOMEIO

7 vs 6.3 DAYS



Intenstve Care Med (2014) 40: 18Y7-1905
DOT 10.1007/500134-014-3305-3 ORIGINAL

-t Association between intravenous chloride load
arthik Raghunathan , - : . :
Fred W, eyl during resuscitation and in-hospital mortality

Sibyl H. Munson . .
Seott M, Paustkiwicz among patients with SIRS

Carol R, Schermer
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FTAAAKTIKOYXO ATAAYMA
RINGER-MEIONEKTHMATA

1A K* opoU
dMeiwon tng Posm |:> avgnon Tou H,O Tou

EVKEWAAIKOU 10TOU
[ox1 o€ veupoxelipoupyikoUC aoOeveic N oe aoOeveic
HE KpavIOEYKEPAAIKA kKakwon]

OMeTapoAikn aAkaAwon (lactate =>HCO;-) [ox1 oe
aoOeveic pe peTtaPoAikn aAkaAwon]




Table 3. Situations in which lactated Ringer’s mfusates should be
avolded.

Metabolic alkalosis
Lactic acidosis with decreased lactate clearance
Sertous hyperkalemia

Use of solutions contaming NaHCOs

Traumatic brain injury and patients at risk of ncreased mtracranial
pressure

Simultaneous administration with citrate anticoagulated/preserved blood
through the same admumistration set (likelthood of coagulation)




informa

heakhcare

REVIEW

Correction of hypovolemia with crystalloid fluids: Individualizing infusion
therapy




ANTIMETQITIZH ZYZTOAHZ
TOY E=QKYTTAPIOY OrKoyY

TTOIO ATAAYMA ZE TTIOION AZOENH;
E=ATOMIKEYZH THZ AIrQIrHz

*+ petaPoAikn o§éwon FaAakTikoUxo diaAupa RINGER
+ petaPoAikh aAkaAwon (+ WCl- opol) = NaCl 0.9% n

urtoTova varpiouxa diaAvpara

*+ umepKaAiaipia NaCl 0.9% R umdétova vartpioUxa
diaAUpara

*+ UmokaAiaipia "aAakTikoUxo OidAupa Ringer R umoTOova
vartpiouxa diaAvpara (+KCl)

‘ * A Cl- opoU (% ofuaipia) = aAakTikoUxo didAupa Ringer ‘




Q2> MOTIKOTHTA vs TONIKOTHTA

2 X Na*+ TAYKOZH/18 + OYPIA/6

APAZTIKH QXMTIKOTHTA
(TONIKOTHTA)=2 X Na*+ FAYKOZH/18




AIAAYMATA TAYKOZHZ

TTapéxouv evépyeia (50g yAukolng)

XpnoigelUouv yvia Thv KAGAuyn Twv NUEPNOIWV aAvayKwv
oe H,O

1L opoU yAukolnc cival 100wopWTIKO HE To mAdopa (n
vAukoln cival ewion¢ wopwTIKA dpdoTIKA ouaia) B oxi
pHeTaPoAn TNC TOVIKOTNTAC KAl EMOHEVWCE KAl TOU OYKOU
TWV KUTTApWV

OMO X n yAukoln petaPoAileTal and TRV IVOOUAivn HE
TEAIKO amoTéAeopa Thv Karakpatnon H,O oTov
opYyaviopo




TTAPENTEPIKH XOPHIHZH AIAAYMATON
2E ATOMA XQPIZ ZYZTOAH TOY
E=C(QKYTTAPIOY OrKOY KAAYYH TSN

HMEPHZICIN ANATKS2N




HMEPHZIEZ ANATK

AdnAec amwAeiee (Bépua / avamveuoTiKo):
~800cc (AN oTav aufaverai n Oeppokpacia Tou
owparoc N Tou wepiPAaiAovroc)

Konpava

Oupa ~1L

| 20voho ~ 2L [o1 anwAeiec civar YTTOTONEZX] '




: 2E ATOMA TIOY AEN EXOYN
2Y2ZTOAH TOY E=)KYTTAPIOY OlKOoyYy
XOPHIOYME:

1L NaCl 0.9% 2L N/2

. (oe avmioToixia

' . HE TIC UTOTOVEG
1 L yAukolnc 5% anwAeIEC)

Xopnynon 1L/12h-npoooxn oTn xopnynon varpioUxwv
O1aAupATWY -KivOUVOC UTEPWPOPTWONG TNC KUKAoWopiag




ATATNS2ZH YTTOKEIMENHZ-ZYZTOAHZ
TOY E=CQKYTTAPIOY OrKoy

Hx amwAeiac vypwv

Puoikn e€éTaon:
OpOooTaTtikéc diatapaxeEc
Meiwpévn orapyn Tou OEPHATOC
=npoTnTa TWv PAcvvoyovwyv

OAiyoupia

Epyaotnpiaka suphpata: W Na* olpwv (<20mEq/L)
A oupia/kpearivivn (BT 20-25/1)




TTAPENTEPIKH XOPHIFHEH-YFPON
SE ATOMA ME YTTOKEIMENH ZYZTOAH
TOY EEQKYTTAPIOY OFKOY

Xopriynon 3L (1 opéc /8h):

1L Nacl 0.9%
1L yAukolnc 5%

1L NaCl 0.9%

ArtaiTeiTal  101aiTepn mpoooxn Ot  ATopa  HE
avtippomwoUHEVN KapOIaKA AavemdpKeld, NAIKIWHEVA
aropa n aropa He appuBuioTn urEpTaon




TTIPOZOXH: ATTAITEITAI H XOPHIHzZH
TTEPIZZOTEPSIN OPSIN ZE ATOMA ME:

JETKAYMATA
JATABHTIKH KETO=ES2ZH (5-6L 10 10 24h)
LJO=ETIA TTATKPEATITIAA




The NEW ENGLAND JOURNAL of MEDICINE

REVIEW ARTICLE

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

Maintenance Intravenous Fluids
in Acutely Il Patients

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




Table 1. Conditions Requiring Special Considerations in Maintenance Fluid
Therapy.

Free-water restriction for euvolemic states of AVP excess

@isturban@

Meningitis

Encephalitis

Brain tumors

Head injury

Cerebritis

Subarachnoid hemorrhage

Pneumonia

Asthma
Bronchiolitis

Tuberculosis

Postoperative stat®




Fluid restriction for edematous states

Congestive heart failure

Nephrosis
Cirrhosis
luid and sodium restriction for oliguric state
Acute glomerulonephritis
Acute tubular necrosis

End-stage renal disease




ncreased free-water requirements for renal concentrating defect

Congenital nephrogenic diabetes Insipidus

Sickle cell disease
Obstructive uropathy
Reflux nephropathy

Renal dysplasia
Nephronophthisis
Tubulointerstitial nephritis

Use of lithium




Increased sodium and water requirements for solute diuresi

Diuretic phase of acute tubular necrosis

Dostobstructive diuresis

mmediate postoperative renal transplantation

Diabetic ketoacidosis
Bartter's syndrome

Fanconi's syndrome
Cerebral salt wasting

Adrenal insufficiency




r ¥
(ncreased free-water requirements for extrarenal free-water losses

Burns

Prematurity in neonates

Fever

Infectious diarrhea




TTPO2ZOXH ZTH XOPHIHZH
YTIOTONSIN ATAAYMATSCIN ZE
ATOMA YYHAOY KINAYNOY lTA

THN EMZANIZH YTTONATPIAIMIAZ

(AANADH)




ARNADH

Karakparnon H,O

¥ Na* opoU




XOPHIHZH YTTOTONS2N
ATAAYMATAN

A ADH

Evdovoookopeiakn urovarplaigia




Hemodynamic stimuli Nonhemodynamic stimuli

Volume depletion Pain and stress

Hy potension Mausea and vomiting

e
T

Congestive heart failure Hypoxemia and hypercapnia

P 1 i
Cirrhosis Hypoglycemia

Mephrotic syndrome Medications

A drenal insufficiency M Perioperative state

L

Inflammation

| s
=

Pulmonary disease

CMS disease

Figure 1. Nonosmotic States of Arginine Vasopressin [AVP) Excess.

Mumerous hemodynamic and nonhemodynamic stimuli for AVP secretion
place virtually all acutely ill hospitalized patients at risk for the development
of hyponatremia. Physiological stimuli can result in an increase in AVP levels
in the absence of volume depletion or hyperosmelality. In numerous disease
states and medications associated with the syndrome of inappropriate anti-

diuresis, AVP excess occurs in the absence of any identifiable nonosmotic

stimuli for AVP production.**"




UK NATIONAL HEALTH SERVICE (2007)

Ox1 xopnynon diaAupatwy NaCl 0.18% (=<N/4)

dXopnynon d&iaAbpato¢ NalCl 0.9% oe aropa
upynAoU Kivouvou

dXopnynon diaAvpato¢c NaCl 0.45% ota unoAoira
aropda




IZOTONA VS YTTOTONA ATAAYMATA

(15 TuxalomoINUEVEC , TPOOTTIKEC HEAETEC)

TTaidia
Bapia maoxovreg N HETEYXEIPNTIKOI
aoBeveic

W KIVBUVOU EHPAVIONC UmovaTpiaipiac

Ox1 A\ kivduvog urepvatplaipgiag /
UTTEPYOPTWONC TNC KUKAowopidac




META- ANAAYZH 10 MEAETOQN
(1.000 TTAIAIA)

RR yia nmia urovarpiaigia .37
2

2
RR yia pgérpiov PpaBuol urovarpiaigia 6.

J Pediatr 2014;165: 163-169




NATPIOYXA ATAAYMATA

KINAYNOZ YTIEPEOPTQIHE THI
KYKAOZOPIAT (AZOENEIZ ME NEZPIKH
NOZO / KAPAIAKH ANETTAPKEIA)




XOPHIHZH YTTIOTONQOY ATAAYMATOXZ

2 e aoOeveic ye umepvarpiaigia

d2e aoOeveic pe auv€npévec veppikéc N
e€wveppikéc anwAeiec H,O




ncreased free-water requirements for renal concentrating defect

Congenital nephrogenic diabetes Insipidus

Sickle cell disease
Obstructive uropathy
Reflux nephropathy

Renal dysplasia
Nephronophthisis
Tubulointerstitial nephritis

Use of lithium




r ¥
(ncreased free-water requirements for extrarenal free-water losses

Burns

Prematurity in neonates

Fever

Infectious diarrhea




NA TIPOTIMATAI H XOPHIHZH
NATPIOYXS(IN ATAAYMAT)N
2E ATAAYMA TAYKOZHZ

TTapéxel Oepuidec
Meiwon kKivOUvou uroyAuKaipiac
Kdl 10TIKOU KataPpoAiopou




ATIAANYMA 5% yAukdlnc oe diahupya NaCl 0.9%

PuBuoc xopnynonc 100-120mi/h




IZOTONA AIAAYMATA
KATI AY2ZNATPIAIMIEX

TTpoooxn oe aoOeveic

He evOokpdvia voonuard
e STADH kai Uosm > 500mosmol/kg

TTpoooxn oc aoOeveic pe aulnpévec vewpikEC N
e€wvepikec anwAeiec H,O




Assess for signs of extracellular volume depletion or hypoperfusion
(hy potension, tachycardia, delayed capillary refill, decreased peripheral pulses)

l

If yes: administer bolus with 500-1000 ml {adults) or 20 ml{kg (children) of isotonic
crystalloid and repeat as needed until adequate peripheral perfusion reestablished

l

Assess for disorders in renal concentration or dilution

|

|

¥

|

Oligoanuric states

Edematous states

Euvolemic states
of AVP excess

CNS disease

Renal concentrating
defects

4

l

b % dextrose in isotonic

solution
(1] ] d i

25% of amount calculated
with Holliday-Segar
formula (children)

5% dextrose in isotonic
solution

4
lated with Holliday—
Segar formula (children)

5% dextrose in isotonic
solution

=100% of amount calcu-

lated with Holliday-
Segar formula (children)

5% dextrose in isotonic
solution (may need to be
adjusted to hypertonic

fluid to maintain plasma
sodium level »140 mmolf

100% of amount calcu-
lated with Holliday—
Segar formula (children)

5% dextrose in isotonic
solution {may need to be

= O amount cal-

culated with Holliday—
Segar formula

{children)




OMOIOXZTA2IA TOY K*

HMEPHZIEZ ANATKEZ ZE K* 60-100mEq

MikpEc veppikéc anwAeiec K* akopa Kai o€
TEPIMTWOEIC apvnTikoU 1ocoluyiov K*

Avaykn xopnynonc OiaAUpato¢c KCl oe aropa
ou Otv mpooAauPdavouv Tpown N Ot ATOHA TOU
EXouv apvnTiko 1ooluylo K*




AiaAupa 10ml KCl 10% mou wepiéxer 13.5mEq
K* ka1 13.5mEq CI-




Xopnynon 2L pe 2 amp KCl 10% / op6 =
4amp KClI = ~ 60mEq K* /d

Xopnynon 3L pe 2amp KCl 10% / opé =
6amp KCI = 80mEq K* / d




BAZIKEZ APXEZ XOPHMHZHZ
ATAAYMAT AN KCI

[Mévlom wogoTnta 60mEq K* /L (<4amp KCl) ]

Bpadcia xopnynon opwyv HE uynAn
meplEKTIKOTNTA 0 K*

2e arvoga He apvntiko 1ooluyio K*
xopnynon KCl og vartpiouxa diaAUpara




AIOPONZH YTTOKAAIAIMIAL

TTIPOZOXH ZTHN TONIKOTHTA
TN YITPLIN TTOY XOPHITOYNTAT

1L NaCl 0.9%: 153mEq Na* + 153mEq Cl- =3060sm

4amp KCl (10%): 4 X (13.5 mEq K* + 13.5 mEq CI)
=108osm

2 uvoAikn wopwTikoTNTa = 414 osm:
KivOuvog ureppopTWONG TG KUKAowopiag




Xopnynon KCl oe unoTtova vartpioUxa diaAUpara
TT.x. 1 L NaCl N/4 nepiéxer 38mEq Na* + 38mEgq
Cl- =76o0sm

4amp KCl mepiéxouv 54mEq K* + 54mEq Cl-
=108osm

2UvoAo 184 osm I uIKpOC KivOUVOC UTEPWYOPTWONG
TNC KUKAOWopiac




AHMIOYPI'TA YTIOTONSN
NATPIOYXIN ATAAYMATON

TMpooOnkn unéptovou (15%) diaAbpaToc
NaCl (10cc) oc ameoTaypévo vepo (1 L)

TT.x. mpooOAkn 3amp unépTtovou d1aAUpATOC
NaCl 15% oc 1L Distilled water=o0poc N/2




~~---»M'

TTA XOPHFTOYMENA ATAAYMATA

Eivai duvatn n mpooOnkn:

MgSO, (oe aoBeveic e umopayvnoiaipia)

NaHCO; (oe aoBeveic pe ofuaipia)




