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Treatment of lactic acidosis:

Rachoin et al,
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Use of base in the treatment of acute severe organic acidosis by
nephrologists and critical care physicians: results of an online survey
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Xpnon éuttavOpokikwv o€ YOAOKTIKA ofE€won
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Effects of changes of pH on the contractile function of cardiac muscle
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Is there a role for sodium bicarbonate in treating lactic acidosis
from shock?
John H. Boyd and Keith R. Walley
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(a) Blood chemistry alterations following bolus infusion of one ampule
(50 mmaol) of sodium bicarbonate in a patient whose initial pH is 7.00

[10,11]). (b) H” and HCO3; ™ are charged ions which do not readily
diffuse across cell membranes, whie CO, readily diffuses into the
intracellular compartment resulting in generation of intracellular H™.

Curr Opin Crit Care 2008




Bench-to-bedside review: Treating acid-base abnormalities in
the intensive care unit - the role of buffers
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Xpnon éttavOpaKiKwv

50 ml mtepteéxouv 50 mEq (1000 mEq/L)
QopwTtikotnta = 2000 mOsm/L

Na* kata 1 mEg/L

EZY kata 250 ml
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Nepapatika dedopeva

The Use of Sodium Bicarbonate in the Treatment of Acidosis in
Sepsis: A Literature Update on a Long Term Debate

TasLE 2: Laboratory studies evaluating bicarbonate administration in sepsis or acidosis. Studies are listed in chronological order, based on
year of publication.

Reference Country, year Study design Results
Providence, RI, 156 dogs, low, normal, or high . / -
Garella et al. [14] USA, 1973 bicarbonate concentration v JA¥S BE)\TLwVEL TG
: : San Francisco, Dogs with phenformin-induced OLLUOSUVOLHLKEC
Arieffetal. [16] USA, 1982 lactic acidosis :
— TIOPALLETPOVU
Experimental hemorrhagic shock v P , HETP C, ,
Benjamin et al. [17] New York, USA, in dogs, compared bicarbonate MewwveL Tov OYKO na)\lJ.OU
’ 1994 versus hypertonic saline versus !
Carbicarb v To 8V50KUTTOLpLO pH
Goldsmith et al. [18] London, UK, 1997 Human leukocytes in vitro v AU&CXVEI. nv napaywyn
YOAQKTIKWV
Levraut et al. [19] Nice, France, 2001 Human hepatocytes in vitro v A€ BE}\Tl.d)VEL N Gvr]T(')Tr]TOL
=

31P-magnetic resonance
spectroscopy in skeletal muscle
of healthy subjects

Bicarbonate administration attenuated the
reduction of intracellular muscle pH

Copenhagen,

Mielsen et al. [20] Denmark. 2002

Bicarbonate corrected acidosis in normoxic,
32 Sprague Dawley rats in four normotensive rats, but effects of bicarbonate on
groups pH different in rats receiving transient versus
persistent lactic acid infusion

Valenza et al. [15] Milan, Italy, 2012

Velissaris et al, Crit Care Res Pract 2015




Sodium Bicarbonate Treatment during Transient or
Sustained Lactic Acidemia in Normoxic and

Normotensive Rats

Lactic Acidemia in Normoxic Normotensive Rats
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Mathieu et al Mpoortikn 10 pts pe o Kauia petaBoAn otov 60’
TUXOLLOTIOLNUEVN Oon,MAI
Cooper et al Mpoortikn 14 pts pe o Kaptla petaBoAn MAT 30’
TUXOLOTIOLNUEVN
Kim et al AvadpopuLkn 103 pts ue ro 69 Mn emulNoaVIEG YoBapotepn vooo
elapav HCO; autol mou €Aafav
aywyn
ElSolh et al AvadpouLkn 72 pts Oyt BeAtiwon pH>7,1
TIOPOAUETPWV
Fang et al MpoOoTTIKA 94 pts pe onyn BeAtiwon MAT lowg mpEneL va
(N/S0,9%, NaCl oxL BeAtiwon Xpnotpomnolouvtal
3,5%, HCOy) Bvntotntog
Jung et al AvadpopLKn 200 pts pe Kapta BeAtiwon

cofopn o




Effects of bicarbonate therapy on hemodynamics and fissue oxygenation in patients with lactic
acidosis: a prospective, controlled clinical study.

Mathieu et al, Crit Care Med 1991

1 mEq/KgrBz

Bicarbonate does not improve hemodynamics in critically ill patients who have lactic acidosis. A

prospective, controlled clinical study. Cooper et al, Ann Intern Med 1990

2 mEqg/KgrB2

v' Mapodkn avénon duttavOpakikwy / pH

v' Kapia BeAtiwon otic aloSUVOLKES TIOPALUETPOUC
v MEewwpévn amavtnon oTLC KATEXOAAUIVEC

v AU¢non tou pCO,

v' YrniaoBeotiatpio




Effect of Sodium Bicarbonate Administration on
Mortality in Patients with Lactic Acidosis: A Retrospective
Analysis

Hyun Jeong Kim', Young Ki Son', Won Suk An
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103 aoBeveic (69 EAaBav dittavOpaKika )
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H yopnynon uovo dittavipakikwy yia tn 6topBwon tn¢ oévatuiog,

xwplic mapaAAnAn npoonadela UeiwWonNC TwV YAAXKTIKWY UTTOPEL v
EMNPENCEL APVNTIKA TNV ETLBIwON
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Figure 3. Cumulative surwival curves for mortality according to sodium bicarbonate administration.
dai:10.1371 fjournal.pone. 0065283 .003



Effects of resuscitation with crystalloid fluids on cardiac function in
patients with severe sepsis Fang et al, BCM Inf Dis 2008

H xopriynon toug 6o LrmopoUoe Vo €XEL EUEPYETIKA ATIOTEAECLOTA
120 min peta tn xopriynon avénon tng MATr, Orl
Xwpic emnpeacpod ¢ Bvntotntag

v' TMpoomndBela avaoTtoAic tne oofaprc ofuatlpiac wote va §oJei xpovoc yia tnv
g§aAewpn tng mnyng tng dratapaxng

v' H unepkanvia mouv Snuloupyeital pnopsi va dnuitovpyrost npdBAnua pévo étav
UTTAPXEL UNXAVIKN urtooTthplén pe otadepéc puduiosic

v' Tuxov tdon avénonc tng napaywync YOAAKTIKWY givatl oAU pLKpOTEPN amod Ta
EVEPYETLKA ATOTEAEOHATA

v' Hnapodikn peiwon tne ofutntac oto ENY Se paiveratl va Exet veupoAoyikéC
EMUNTWOELC

v’ 3e ofsia ofEwon to poavopevo Bohr cupBardel otn Statripnon T 0Euyovwonc
TwVv Lotwv. Qotodco av mapatabel n ofvatpia >24 wpec peltwvetat n dpaon tng 2,3

SLpwoPopoyAUKEPOANC Kol avaoTEAAETAL TO ALVOLEVO
Narins & Cohen, Ann Intern Med 1987




Treatment of acute metabolic acidosis:
a pathophysiologic approach

Jeffrey A. Kraut and Nicolaos E. Madias

v’ 3TOXOC N avaoTPo@n TN UNMOKEIUEVNE VOOOU

v Jupmtwpatikn xopnynon dtttavOpakikwv M O N O og aoBeveic
e ooBapn ofvatpia

v' pH <7,1 kot HCO,<6 1} pH <7,2 kot coBapr aloSUVOLpLKD
aotaBela

v" Av pH <7,1 kat HCO,™ >6 GUVUTIAPYXEL KL AVATIVEUOTLKI 0§€waon
KOLL QLTTOLLTELTOL ETTAPKNC AEPLOOC TIPLV TN Xopnynon

(0,4+2,6/ HCO,") x BE

Fernandez et al, Kindey Int 1989

Nat Rev Nephrol 2012




Treatment of acute metabolic acidosis:
a pathophysiologic approach

Jeffrey A. Kraut and Nicolaos E. Madias

|IbLaitepng onpaoiag eivol o puduocg Eyxuoncg

Xopnynote SLTtavOpaKkIKd wWC LOOWOUWTLKA StaAvpota LE apyn
gyxvon (=0,1 mEqg/Kgr/min)

100 ml HCO; + 600 ml D/w 5%

Xopnynote iv Ca?* yia mpoAnyn tTnG unaoBeCTLOLULOG

Av o a.ocBevnc BplokeTal o€ pNXAVLKO OLEPLOUO — av€énon Tou
aEPLOMOU

Entavampoodloplopog ava 2-3 wpeg

Nat Rev Nephrol 2012




¢ 5 AAN\a pEca 610pOwoNC TNC ofualpiag

R-NH, + H* — R-NH;—

THAM Hydrogen ion
(your acid)

THAM (ml 0,3M StaAvpatog) = BX x EAAelppa Baongx 1,1

Sodium bicarbonate versus THAM in ICU
patients with mild metabolic acidosis

1610 TTOTEAECHATLKOTNTO XWPLE TLC TIOPEVEPYELEC TWV SLTTAVOPAKLIKWV

\ v' Hnatotofikdtnta
v' KataotoAr) avarmveuotikou
v YroyAukatpio

Hoste et al, J Nephrol 2005



<ie ANNOL HEoa dLOpPOwoNn¢g TG ofuaLpuioe

Na? -'].l--DH
Improved hemodynamic function during hypoxia
with carbicarb,* a new agent for the management
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AAANa peoa S10pOBwonc tnc oévoaiog

NADH + H' NAD'
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g{@g@ AALa peoa 810pOwang e ofuaipiag

Xopnynon SttavOpakikwy HECW OLUOKABAPONC MELWVEL TOV

KIvOUVO UTIEPWOUWTLKOTNTOC, UTILOBECTIOLULOG, UTIEPOYKOLLLLOC

KOLL TTVEUOVLKOU oldAUatog

v Aev gival amoTEAECHATIKA 0TNV KABOPOoN YOAOKTIKWY

v' Ae BeAtwwvel tnv emBiwon

Sabatini & Kurtzman, JASN 2009



1

- llular dysfunction and inju _':

Figure 1| Potential pathways through which a reduction in pH_ and pH, could contribute to cellular dysfunction and injury.
The reduction in pH_ and pH, associated with metabolic acidosis activates certain channels and increases the activity of
certain transporters, which can lead to deleterious increments in cellular Na* and/or Ca?*. These changes in pH also affect
the activity of enzymes that cause cellular injury. Targeting one or more of these moieties might reduce cellular injury and
be used as adjunctive therapy to amelioration of the acidosis. Abbreviations: ASIC1a, acid-sensing ion channel 1a; GPCR,
G-protein-coupled receptor; MAPK, mitogen activated protein kinase; pH,, interstitial pH; pH, intracellular pH; TRFV1,
transient receptor potential vanilloid receptor 1.

Kraut & Madias, Nat Rev Nephrol 2012



AwaBnTtikn KeToéEwon

Use of base in the treatment of acute severe organic acidosis by
nephrologists and critical care physicians: results of an online survey

Nephrologists Critical Care Physicians

DIABETIC KETOACIDOSIS

B Basc NoBase

Patient’s with ketoacidosis
-28% of critical care physicians
-60% of nephrologists

Kraut and Kurtz, Clin Exp Nephrol 2006
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O¢parmeia Evilika aoBevoug pe AKO (AraBnrikn Keroféwon)

OAoxAnpwore apyiki extipnon kat apyiore IV uypa: 1.0 L 0.9% NaCl apxika ava wpa (15-20 mi ¢ !si';;bf),il

. v v

Kaboplate mv xaroo 1000 tvuddwong IV obé SCIM 086¢

: 3 ! $ }

Nooukivn: Ivaoulivr): Regular
unoykopxd Hma Kapdoyivis| Regular 0.15 0.4 units/kg %
shock undraon shock unitskg we IV boks, % IM 4
Xoprytiort & N
T | Ao L ; AITTANOPAKIKA;;
(1.0 L) & xan - LU R unts *kg's || 0.1units *kg'eh
unokaraotata h'l fyxwon ' Regular
mAGopaTog VOOuAVN§ Ivooulivn SC 1)
IM
Exnpdore Sropdwpdivo Na+ opod l 7
v ) v : v Avn yAudln opot Sev négra kard 50-
Naopou Naopol Naopol | 70 mg/dl my npésm dwpa
W UaAonKd yopnhod 7 1)

1 AmAoodare Xopnyoia 1s waka
wpak fyxuon IV ivooudivr bokis

0.9% NaCL (4- WOoUAIVI HEX (10 units) pixpr 0

045% NaCL (4-14 14 mikg' b’ 0 pUBudS PUBUOS TTRUIONS
mikg" b’ avaloya HOAOYS Pt mQong vo yiver va yiver 50-70
pe evudarwon tvuBaTwon 50.70 mg'dl mgidi
v .
Drav yAwxddn opod graocn 250 mid <
3 ‘EAryx0g ouplag. 0 ok xdpou, xprarnivri kol nAskrpolutwy kb 24 wpeg Merd my
SiopBwan me¢ AKO 00 Sev onilorar o acBeviig ouve o 1t IV Ivoouhivey xar entmAfov SC
aAalre 1o 5% dextrose pr 0.45% NaCl pr putpd 150-250 mih regular MaouAivn avoldyws avayxwy. Orov apxion n oinon apyiort oxipa
pt apxerd) vooudivn (0.050.1 units-kyg™ - W' IV £yxuwan ) 5-10 ouomparnxig vooulvobepanoeg. Zuveyiore IV lvooulivn yxa 1-2 h perd v SC
units SCxafc 2h) ya va damptiral n yhuxddn opod and150 Ivooukivy

£ 200 mo'd untll piy e eniteudng Tou peTefokx ol tAfy xou.




Counterproductive Effects of Sodium Bicarbonate in
Diabetic Ketoacidosis

Plasma glucose{% change)
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Okuda et al, J Clin Endocrinol Metab 1996




Intravenous Sodium Bicarbonate Therapy in Severely Acidotic Diabetic

Ketoacidosis
80 pts: 44 eAaPav HCO; ( 100 mEq o€ 2h kau
emovaAnyn €wc to pH 27,2)
20 pts pe pH <6,9 Xpovog AUonG TG Xpovog voonAeiag Avaykn vypwv 24h
otualtpioag
Xopriynon HCO; (13) 10 h 68h 8,8l
Juvtnpntikn aywyn (7) 12h 70h 7,3l

Duhon et al, Ann Pharmacother 2013



Bicarbonate in diabetic ketoacidosis - a
systematic review

Conclusions
The evidence to date|does not support|the use of
bicarbonate administration for the emergent treatment

of i i i i i i L NAT
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v' Mn BeAtiwon tou YAUKALULKOU EAEYYOU

alsd -
tiod v/ Mn peiwon tou xpovou 816pBwoaong tng o§éwoang e
~1v Embeivwon tng ketovaiuiag -
tatd] ¥ Auénuévoc kivbuvog eykedaAikol oldrpatog N
Ll b (1 -
Ccin in

DEKA while minimizing the risk of CSF acidosis and
associated CE.

Chua et al, Ann Intensive Care 2011
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Treatment of acute metabolic acidosis:
a pathophysiologic approach

Jeffrey A. Kraut and Nicolaos E. Madias

|IbLaitepng onpaoiag eivol o puduocg Eyxuoncg

Xopnynote SLTtavOpaKkIKd wWC LOOWOUWTLKA StaAvpota LE apyn
OLodnylec yua tn xpnon duttavBpakikwyv og dLaPntikn KEToéEwon
nieptopilovrat M O N O o€ aoOeveic ue pH <7,0 Kol evOei&elC
KapoLlayyelakng aotabelac, av de dailvetal va avianokpivovtal
oTn xopnynon kpuotaAloeldwv Kal LvoOUALVNG

OCTOL 1] [LETOL U] XOPT Yo 1] XpNon tou OTUO OTIV EKTLHTON

TOU puBUOUL oYNUATIOHOU TWV OLTTOVOPAKIKWY ATIO KETOVEC

Entavanpoodloplopog ava 2-3h

Nat Rev Nephrol 2012






