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Acid output:

e carbonic acid- volatil
e Noncarbonic acids— nonvolatile, fixed
e Body fluids’ pH-ul : alcaline 7,4

The majority of the protons are final
metabolic products.
e Means to control AB balance:
» Kidneys
» lungs
» Gl tract
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AB balance Physiology
e H'sources : CO,,

e CO, proton generator, the most
Important acid
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Keeping the H* within normal limits

e Combining protons with a buffer
Iblood HCOg, Hb

1 Intracellular- organic or inorganic
phosphate

® \L H2C03 by COZ exhalation

Noncarbonic acids reduction by renal
elimination of H*
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Body’s buffer systems

Buffer system:
sol weak acid + its’ conjugated base

Body’s buffers:
blood
tissues
bones
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Body’s buffer systems

e Extracellular
— major: HCO4/CO, immediate
— Minor:

» Acts following major buffers
« Acts for hours

* Hb, proteines, phosphates, carbonate in bones din
oase

e Intracellular

Optimal intracelular/extracellular buffer ratio
11
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Body’s buffer systems

blood
Blood buffering
Type of buffer capacity (mEq/l)
Bicarbonate
»Plasmatic 35
»Red blood cells 18
»Total 53
Non bicarbonate buffering systems
»Hb and HbO2 35
»Plasma proteins v
»Organic phosphate 3
»Inorganic phosphate 5
> Total Curs ATI =

47




Body’s buffer systems
blood

The blood 5| of a healthy adult buffers
aprox 150mM protons before the
acidity of the fluids becomes
threatening!
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Body’s buffer systems

The major buffering capacity of the body:

extra b
bones
by the

oody proton acceptors:muscles,
ouffering 5x the amount bufferted

nlood systems.

The bones: the most important amount of
base to neutralize noncarbonic acids In
the extracellular compartment .
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Respiratory regulation of ABB

Gas transport. chemical derivates.
1l blood contains CO, >> O,
Lungs:

HCO; + H* potential (HHbO,) »> HbO, + H,CO,
— free protons appear as HHb sau H,CO,

The whole respiratory cycle = exchange of 1 HCOg
molecule by HbO, molecule where HC(O3- is transported
from the tissues to the lungs and vice versa.
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ABB regulation

CO, transportation in 3 forms:

1 H,CO;, finally transformed in CO, to be
exhaled

1 HCO5; 90% of the total plasmatic CO,

1 Carbaminic compunds : protein and Hb
carbamates = CO, and free combinations NH,,
of blood proteins

R-NH, + CO, <> R-NHCOO" + H*
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Respiratory regulation of CO,

PaCO, maintained between 37- 45mmHg by
chemoreceptors.

Hypercapnia:
» Lung disease
» Thoracic abnomanlies
» Neurologic disease
» Trauma
Iterfference with CO, ,imination:
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Respiratory CO

2 regulation

Acute hypercapnia:
T sudden PaCO, »¥pH in a few minutes

Initial control:

— Buffering without HCO,- H+, but HCO, Jdue to mass
effect

For each:

— { of ImmHg a PaCO,—+ 0,25mEq/l HCO,-
— Tof ImmHg a PaCO, -»T 0,1mEq/l a HCO.-

— The kidneys ultimately —)THCO3- reabsorbtion from the
proximal tubes

Curs ATI 13



Respiratory regulation CO,

Chronic Hypercapnia:

e T[HCO3-] pl by ~0,5mEq/l for eachTof 1 mmHg
PaCoO,

e Stimulated production of NH,*, T NH, urinary
excretion

e pHul may become slightly alcaline: excessive
renal HCO,- production and retention
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PaCO

2 Respiratory regulation
Hypocapnia:

o THCO, urinary secretion—Kaliurezis, 1K pl
e ltransient net urinary acidic secretion

In steady-state, ¥ [HCO,] pl by ~ 0,5mEq/| for
every ¥ of ImmHg PaCoO,
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ABB renal regulation

Noncarbomic acids produced within the body & renally
regulated: ac sulfuric, ac fosforic, HCI, ac uric, ac -
OH butiric, ac acetoacetic.

The most abundant weak acid resulted from : acid
phosphateH,PO,.

Y5 of the acids produced by metabolism are neutralized
by alimentary bases.

Y neutralized by anionic buffer systems.

97-98% of the noncarbonic acids are buffered in the
extracellular fluid are neutralized by reacting with
HCO,
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Renal ABB regulation

e Tight control in normal conditions

e Arterial pHul : confidence limits95%: 7,35 -
7,43

e paCoO, 37-45mmHg
e [HCO;]: 22 - 26mEq/I
e If adding protons to the blood, te reaction

shifts to the right, with CO, production
(expired) & H,O.
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ABB renal regulation

e The major daily responsible of ABB Is
Intake.

e Rich in protein diets: S in huge amounts—
metabolic acidosis

e Veg diets: great amounts of lactates and
acetates. Their metabolites - metabolic
alcalosis
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Renal AB reagulation

Kidneys save major ions of the fluids by :

.Stabilizing the standard HCO;™ content by
mandatory reabsorbtion ( proximal tube) &
controlled of HCO, filtered by the distal and
collector tubes.

Reabsorbtion of HCO3-:
v 80-95% contort proximal
v 5% Henle
v'5% contort distal
v'5% collector
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ABB renal regulation

50-100mEq noncarbonic
acidsmetabolically produced , aprox 1mEqg/kgc/day
protoni excreted.

Their salts filtered by the glomeruls — { echimolelcular
HCO,—

The most important salt: monohydrogen phosphate.

When protons excreted by the proximal tubes combine
with H(PO,),- »H,PO, (=wek acid, pKa = 6,8).
The lowest pH obtained in the proximal tubes: 4,5.

H,PO, may be reconstituted and excreted since its pKa is
within physiologic limits in the tubes.
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Reglarea renala a DAB

1. 25% (10- 30mEqII) ca acid titrabil = acizi care pot fi excretati
prin reconstituire. Efectul net: regenerarea HCO3-.

2. 75% 30-50mEq/zi ca acid combinat cu amoniu NH,

Acizii cu pK < 4,5 (ac sulfuric din metabolismul proteic) nu se pot
regenera ca mai sus,—»H" secretati in exces in tubul
proximal trebuie excretati in conjunctie cu un alt tampon
pentru a permite formarea continua de HCO; in celulele

tubulare.
In celulele tubulare are loc dezaminarea glutaminei -NH,
difuzeza in tubii proximali.
NH; + H* —> NH,*
(ceIuIeIe tubulare distale)

Cel mai mic pH urinar posibil: 4,4 protoni =40 x 10 ©° Eq/l

PHul plasmatic: 40 x 10 -° Eq/I
Gradientul de protoni plasmal/urina poate fi crescut de 1000x.
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Reglarea renala a DAB

Acidoze metabolice:

e Severe: excretia NH,* poate Tde la valori normale
de 35mEqg/l - >300mEqg/zi (max la 3-5 zile)

e Acidoza: Tprod de NH,, Tsecretia de H* in tubii
proximali

e Alcaloza: ¥prod de NH,, ¥H* in tubii prox
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Reglarea renala a DAB

Alacaloza metabolica:

Pierderea lichidelor acide (voma) —»7Talcalilor
(ingestie antiacide):
< J[H*] sanguin
< T[HCO; ] sanguin
< TpH sanguin
~ 2/3 din sarcina alcalina e tamponata extracelular
~1/3 intracelular

Simultan: deplasarea modesta a K* in celuld —>{[K*] cu 0,4-
0,5 mEq/l pentru fiecare Ta pH-ului cu 0,1U.
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Reglarea renala a DAB

Rolul aldosteronului in secretia protonilor (tubi
colectori, cel intercalare A):

1 Reglarea reabsorbtiei HCO; din tubii colectori
prin stimularea secretiei de H*

1 Stimularea directa a secretiei de H* in celula
tubulara

1 Stimularea indirecta a secretiei de H* prin
cresterea reabsorbtiei Na*
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Mecanismele compensatoare ale
dezechilibrelor AB primare

® Compensarea proces fiziologic secundar, ca

raspuns la un DAB primar ce vizeaza corectarea
anomaliel de pH - descrie un proces, o modificare
in compozitia sangelui.

e Corectarea actiune terapeutica dirijata spre
contracararea, modificarea factorului primar
afectat.

e Anomalia primara: H*, HCO,, PaCO,
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Obiectivele mentinerii concentrafiei de
protoni in limite stranse

e Asigurarea functiilor enzimatice
optime

e Mentinerea distributiei adecvate a
electrolitilor

e Optimizarea contractilitatii
miocardulul

e Mentinerea saturatiei optime a Hb

Curs ATI
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DAB primare si raspunsurile
compensatorili

Tulburarea primara Raspunsul compensator

TpCO, THCO,
Alcaloza metabolica

+pCO, lHCO,
Acidoza metabolica

JHCO, ! pco,
Acidoza metabolica

THCO, T pcCo,

Alcaloza metabolica
Curs ATI 27




DAB primare si secundare

e Acidoza —acidemia: acumularea de acizi
(sau pierderea bazelor)

pH < 7,36

Conc H* > 43,6nEqg/l plasma in absenta modificarilor
compensatorii

e Alcaloza — alcalemia acumulare de baze,
plerderi de acizl

pH > 7,44
Conc H*< 36,3 nEq/I
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Respirator

e Anomalia primara este tulburarea
ventilatiei alveolare: CO, total patologic
redus sau crescut in lichidul extracelular.

Acidoza resp PaCO2 Thipercapnie
Alcaloza resp PaCO2 Vhipocapnie

Curs ATI 29



Metabolic

e Anomalia primara: castig sau pierdere
anormala de ac noncarbonic in sp
extracelular care afecteaza conc HCO;.

e Acidoza metab Tacizii noncarbonivci in sp
EC sau se pierd baze

e Alcaloza metab {acizii noncarbonici sau
cresc bazele (HCOy) in sp EC
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Compensari

Respiratorie:
1 Imediata
1 Tventilatia

1 »LPaCO_2 —alcaloza ventilatorie care inhiba
ventilatia >TPaCO, pt echilibrarea THCO,;

Raspunsul pulmonar la o perfuzie cu bicarbonat:
TpaCoO, (HCO; + H* -CO, + H,0)

Raspunsul pulmonar la alcaloza cronica: inhibitia
drivingului respirator »>TPaCO, cu 0,5 mmHg
pentru fiecare Tde 1mEg/l a [HCO,]pl
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Compensari

e Renala
— Mai lenta
— Incepe la 6-12 ore

— Necesita citeva zile pentru a ajunge in punctul
culminant

— Ajusteaza reabsorbtia HCO; in tubii proximali

— Acidoza respiratorie inhiba reabsorbtia HCO,-
si reducerea consecutiva a concentratiei sale
serice va echilibra alterarea PaCO,

Curs ATI
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Compensari cont

Renala:

Capacitatea rinichiului de a excreta HCO;- poate fi
compromisa de hipovolemie (alcaloza +
contractie compartimentala) + hipokaliemie: 3
mecanisme

VRFG cu T[HCO,]—cantitate N de HCO, filtrat —
reabsorbtie normala

Hipovolemia + hipokaliemia—stimuleaza
reabsorbtia HCO, in celulele tubulare proximale

Hipovolemia —>Tconcentra%iei aldosteronului
—poate genera si sustine reabsorbtiei de HCO,-
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Diagnosticul diferential al DAB

e Masurarea directa a PHa si a PaCO,
e Aprecierea directa a conc pl de HCO
Acidoza: pHa <7,36
Alcaloza pHa > 7,44
PaCO2 > 44mmHg - acidoza respiratorie
PaCO2 < 36mmHg - alcaloza respiratorie
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Imbalance

Respiratory
acidosis

—acute
—chronic

pHa

7,36-7,44

A
-

PaCO2
36-44mmHg

™
™

HCO,
24mEq/l

Respiratory
alcalosis

—acute
—chronic

™

Vi
i

Metabolic acidosis

W, W

—chronic
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Efectele adverse ale acidozel

e T conc serice a K* seric
e Depresia SNC

e Depresie CV- efecte deprimante directe
asupra centrului vasomotor, mm neted
arteriolar, contractilitatii miocardice

e T incidenta aritmiilor cardiace
e ¥ tonusulul sfincterulul precapilar
T tonusului sfincterului postcapilar
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Efectele adverse ale acidozel

e T conc serice a K* seric
e Depresia SNC

e Depresie CV- efecte deprimante directe
asupra centrului vasomotor, mm neted
arteriolar, contractilitatii miocardice

e T incidenta aritmiilor cardiace

| I 2 2 - _ 2 2 -
| Pooling, hipovolemie, |intoarceril
< venoase

Curs ATI

37



Efectele adverse ale alcalozel

e | conc serice aK*

e | conc serica a Ca?* cu tetanie, Ycontractilitatii
miocardice

e Excitarea SNC

e { DSC

e Vasoconstrictia coronarelor

e | disponibilitatii oxigenului tisular prin
deplasarea la stg a curbei de disociere a oxiHb
(efect Bohr)

e Tincidentei aritmiior cardiace
o Tshu_ntulu_i dreapta-stg (numai alcaloza
respiratorie)
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Aclidoeza respiratorie PaCO, > 44mmHg

Etiologie

1. Hipoventilatia
® Depresia medic a SNC- anestezie
® Reducerea fortei mm scheletici
® Boli pulmonare intrinsece
® Reinhalarea gazelor sanguine

2. Crestera productiei metabolice de CO,

® Hipertermia
® Crestereaincarcarii cu glucoza - hiperalimentatia
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Acidoza respiratorie

Problema majora a starilor hipercapnice
acute: TPaCO, dizolvat — rapid acidoza
tisulara (CO, difuzeaza rapid)

Efectul imediat al hipercarbiei: ¥pHa prin
hidratarea CO, (stimuleaza ventil prin
corpusculii carotidieni si chemoreceptorii
bulbari ai ventriculului V).

Anestezicele volatile »>{raspunsurilor mediate de corpusculii

carotidieni la acidoza.
Curs ATI 40



Acidoza respiratorie

Semne si spt nespecifice in formele usoare:

v

NN

Tahipnee, hiperpnee
Forme grave: oboseala, astenie, confuzie
Forme usoare: cefalee

Semne fizice nespecifice: tremor, asterix,
adinamie, incoordonare, semne de nn cranieni,
edem papilar, hemoragii retiniene, semne de tract
piramidal

Sdr de pseudotumora cerebrala: TPIC, edem
papilar

Coma: paCO2 >70mmHg in functie de pHa (< 7,25)
si viteza cresterii paCoO,
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Acidoza respiratorie

Important! Majoritatea pts hipercapnici au si
hipoxemie in lipsa suplimentarii O,
Lab:

v ypHa, TPaCO,, [HCO,] N, hipocloremie (Texcretia
Cl- pt accentuarea reabsorbtiei HCO; produs).

v Acut: YpHul urinar paradoxal (prod renala de NH,
si secretie de H")

v Cr: dat reabs HCOg, pHul seric poate fi apropiat
de N, Tusor secretia de K* =>\K* seric

v EEG: N sau Tvoltajului undelor lente
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Acidoza respiratorie

Tratament

— Cronica: corectarea tulburarii
responsabile

— La valori marcat crescute de PaCO,: VM

Curs ATI 43



Alcaloza respiratorie

PaCO, < 36mmHg

Etiologie:

1. Crestera eliminarii CO, pe cale respiratorie

latrogena

Durere, anxietate

Reducerea presiunii barometrice
Leziunea SNC

Hipoxemia arteriala

Boli ale vascularizatiei pulmonare
Alte: ciroza, sepsa, hipertermie

2. Scaderea productiei metabolice de CO,

Hipotermie
Paralizia mm scheletici

Curs ATI
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Alcaloza respiratorie

Diagnostic:
Lab: {PaCO,, [HCO;] N sauT

Spt: anxietate, iritabilitate, vertij: datorate hTA, {PPC, sincopa,
segmentul ST si unedele T plate, tetanie

Dg dif: hiperventilatia primara vs compensarea din acidoza
metabolica

> In ambele {PaCO,,y[HCO,-]p!
> Dif: alcaloza resp PaCO,yprimar, pH >N
» Acidoza metab: pH acid, ~L[HC03-]pI primar
Lab: simpla, mixta
Ser: ¥Na* 4 CI-,{P seric (pierderi renale mai mari ca in alcaloza
metabolici), {K* (kaliureza)
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Alcaloza respiratorie

Raspunsul compensator — 3 evenimente simultane

1. Raspuns imediat prin sistemele tampon —»
producerea de CO,

2. Alcaloza stimuleaza activitatea
fosfofructokinazei—»Tglicolizei cu generarea
acidului lactic

3. Reducerea reabsorbtiei bicarbonatului, max la
12-24h

J[HCO,Ipl cu 5mEq pentru fiecare {de 10mmHg a
PaCO, subnormal.

Curs ATI
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Alcaloza respiratorie

Tratament
1. Corectarea tulburarii subiacente

2. In timpul VM: ajustarea parametrilor
ventilatori pt reducerea ventilatiei
alveolare

3. Cresterea spatiului mort pentru
favorizarea reinhalarii

4.  Suplimentarea aerului inspirat cu CO,
5% pentru restabilirea PaCO, normale
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Acidoza metabolica

Etiologie:
1. Reducerea eliminarii tubulare renale a
protonilor
® Insuficienta renala
® Ciroza cu reducerea conversiei lactatului la glucoza
2. Cresterea productiei metabolice a protonilor
® Glicoliza anaeroba
® Acido-cetoza diabetica
® Metabolizarea aa din solutiile de hiperalimentare
® Idiopatica
® Pierderi excesive de lichide pe cale gastro-intestinala
distal de pilor (diaree, ileostomie) care determina un
exces relativ de protoni
® Acidoza tubulara renala: incapacitatea rinichilor de a

reabsorbi ionii de bicarbonat din filtratul glomerular-
exces relativ de protoni
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Acidoza metabolica cont

» YHCO, cu Vadecvati a PaCO, = AM
simpla

» Clinic: vasodilatatie periferica,
lcontractilitatii miocardice, astenie,
fatigabilitate, stupoare, coma
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Acidoza metabolica cont

Raspunsul compensator:

1.

Secretia protonilor in celulele tubulare renale cu
reabsorbtia bicarbonatului, doar daca etiologia J[HCO,] nu e

un defect tubular renal »>pierderi sau incapacitatea reabsorbtiei
HCOs'.

Cresterea ventilatiei alveolare prin stimularea corpilor
carotidieni de catre protoni

Activarea tampoanelor osoase pentru neutralizarea
acizilor nevolatili circulanti- de aceea acidoza metabolica
cronica asociata IRC se manifesta prin pierderi de masa
osoasa.
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Alcaloza metabolica cont

pHa > 7,44
HCO; pl > 24mEq/I

Etiologie:

1.

2.
3.
4

Voma, aspiratie ng

Hipercarbia cronica

Depletie de CI- si/sau K* prin diuretice

Metabolizarea lactatului din sol Ringer lactat, a citratului

din sangele conservat, a acetatului din sol de
hiperalimentatie la HCO,-

Depletia volumului intravascular

Hiperaldosteronismul care determina reabsorbtia
crescuta de Na+ | anivelul celulelor tubulare renale
distale>TH* secretati
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Alcaloza metabolica cont

Raspunsul compensator:
— 7T reabsorbtiei H* de celulele tubulare renale
— Isecretiei protonilor de cel tubulare renale
— Hipoventilatia alveolara

Tratament

1. Corectarea procesului responsaabil, adm de
KCI care permite rinichilor sa excrete excesul
de HCO3-

2. Perfuzarea de protoni sub forma NH,C| sau HCI
0,1Nn (max 0,2mEqg/kgc/h)
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Legea neutralitatii electrice: anionii plasmatici (sarcini
electrice negative) trebuie sa egalizeze dpdv electric
cationii (sarcini electrice pozitive).

Cl -+ HCO; + anionii nemasurati = Na* + K* + Ca?* +Mg?*
105 + 25 +anionii nemasurati=140+5+ 5
135 + anionii nemasurati = 150
HA reflecta conc anionilor prezenti, dar nedeterminati de
rutina (# Cl)
Cationii nemasurati predominanti sunt:
Ca * bmEqg/l; Mg?* 2 mEg/l, unele Ig cationice
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Anionil nemasurati:
— Proteine plasmatice polianionice
(albumina) 2mEq/I
— Fosfatia anorganici 2mEq/I
— Sulfati 1mEq/i

— lonii acizilor organici: lactic, beta OH
butiric, acid acetoacetic 1-2mEq/I

— Sarurile acizilor slabi: 3-4 mEq/I

Curs ATI
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Hiatul anionic cont

HA = Na* + K* - (HCO5 + CI)
HA = 16 mEq/I

Cand un acid fix (lactic) doneaza 1 H+ serului
—>YHCO, cu 1mEg/l pentru fiecare mEq/l H*
adaugat ->THA cu aceasta valoare.

Ccand se pierde HCO, (urind, fecale), TClI-

compensator pentru a mentine echivalenta neg
a HCO; -»HA nemodificat.
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Hiatul anionic cont

Clasificarea acidozelor metabolice:
e Cu HA crescut
e Cu HA normal: hipercloremice

Curs ATI
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Hiatul anionic cont

Semnificatie:
1.  Acidifierea cu alti acizi decat HCI

Acizii organici cresc HA. HCOS3- pierdut prin neutralizare, e
inlocuit de anionii acizilor necarbonici nemasurati de
regula (ac lactic, cetoacizii)—>HAT in toate acidozele
metabolice, cu exceptia acidozelor hipercloremice.

Odati cu Tacidozei, are loc tamponarea rapida extracelulara a
HCO;. Cand acidul incriminat este HCI, atunci:

HCI + NaHCO; & NaCl + H,CO,
Efectul net: substituirea HCO, extracelular cu Cl;, mEq la mEq.

Suma ClI- + HCO; ramane ct -»HA nemodificat in acidoza
hipercloremica.
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Hiatul anionic cont

In acidoza metabolicid HA mare prin exces de
protoni din acizii noncarbonici (datorat
cresterii compensatorii a productiei de acid
lactic ca raspuns la alcaloza respiratorie pe
calea activarii fosfofructokinazei din
glicoliza).

In acidoza respiratorie, HA nu creste pentru ca
H+ provin din poolul de H,COg4, nu din acizil
noncarbonici.
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Hiatul anionic crescut

2. Acidocetoza diabeticului, alcooliculul,
acidozele lactice toxice, insuficienta

renala, infometare, erori innascute de
metabolism

Acidoza lactica

# supraproductie: efort sever, convulsii,
sepsa, leucemii

# subutilizare: tip Asi B

Curs ATI 59



Hiatul anionic crescut cont

Acidoza lactica A: perfuzie tisulara slaba (soc
cardiogen, hemoragic, septic)

Acidoza lactica tip B:

- DZ, insuf renala, boli hepatice, infectii

« Droguri, toxice: metformin, etanol, metanol,
salicilati, sorbitol, xilitol, iodura de ditiazinina,
streptazocin, cianuri, NPS

« Ereditare: def de G6difosfataza (glicogenoza tip 1),
def de F1,6diP, piruvatcarboxilaza,
plruvatdehldrogenaza aciduria metilmalonica.

« Altele: sdr lactic acid milk, acidoza lactica in sdr
intestinului subtire
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Hiatul anionic crescut

# Intoxicatii cu:
Etilenglicol
Metanol
Paraldehida
Salicilati

# Uremia (tardiva)

Curs ATI
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Hiatul anionic

Acidoza metabolica cu HA normal
asociate cu TCI-: diaree, drenaj
pancreatic, ileostomie,
hiperalimentatia parenterala.
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DAB

Intre EAB si EHE exista
interdependente.

Curs ATI
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A fall in mixed venous saturation
from 70% to 50% (20% absolute
reduction) represents a fall in
cardiac index of 42%

0 ‘—‘—‘—‘; | | | |
0 10 20 30 40 50 60 70 8
Mixed venous O saturation %
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SP JUD TG MURES
ATI

Status: ACCEPTED
01/08/2013 06:05:55
Sample Type:
) Artef}al
Sample No,: 220, .,
patient: M IRCEA
Sex: U
Instrumeant .
Model : GEM 3500
S/N: 10040801

e ————————————————————

Maasured (37.0C)

7.40

pH
apCO2 €5 mmHg
pl2 86 mmHg

Nas 143 ﬂEQ"'L

K+ 4.8 nEq/L
#Ca++ Q.-«.1.‘06 mmol /L
#Glu 66 mg/dL
#Lac 'tz? ancl/L
Mct 23 %

Der |ved Parameters

Cass(7.4) 1.06 mmo i /L
wHCO3- 40.3 mmol/L
gHOO3std 24, mmol /L
#1002 42. mmol/L
sBEect 15.5 mmol/L
sBE(B) 11. mno | /L

SO2¢ 97 p 4
#THbC 6.4 g@g/dl

B e —

u=0utside ref. range
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SP JUD TG MLRES
ATI

Status: ACCEPTED
01/08/2013 06:05:55
Sample Type:

Arter lal

D TG MURES

/ /L,

/'V/{'/(/? /)

h 05, 2LE
Status: ACCEPTED
01/ 08/”013 17:53:2

Sample No.: 220, Sample Type:
Pat [ent! A /m Arter nal -
Sex: U $amp a No.: 235
Instrument . Patient:

Model : GEM 3500 Sex: U

. 4n Instr uﬂe )
S/N: 10040801 I T GEM 3500 ‘ (S

S5/N: 10040801

M) D‘

Maasured (37.0C)

= syred (37.00
7 40 Heasure

65 >
86 m‘é} ph dé.% mmrg
143 mEg/L . 107 nrHg
4.8 nEg/l A 3¢ [
06 mmol/l 1"9_7 ﬂtg‘;t
Qss)_ ':'Q‘C?LL 114 mmol /L
1 ng/d.
52 % c 0 mmol/l
*

Der |ved Parameters

1 06 mmo i /L

Der ived Par anaters

aHC03std
#1002
uBEgc{

g,
42,
15.5

97
6.

mmol /L
mmol/L
mno i /L
nrc l / L
p 4

g/dl

g=0utside ref. range

40. nmol /L (7. ..6 mmo ) /L

mmol /L
pmo | /L
mmol/L
amo1 /L
mmal /L
y 4

g/d

a=0utsioe ref.

range




- ACCEPTED
01/09/2013 09:39:3
Sanple Type:

Arter ial ’
Sample No.: 252
pPatient:

Name :

POPESCU
MAR [ AN

Sax: U
Instrument : _

Model : GEM 3500

S/N: 10040801

Maasyr ec (37.0C)

7.49

mmg
ﬂt'.r‘g
mEq/L
nEQ/L
mmol /L
ng/ol
mmol /A
!

7.4)

HCO3-
aHCO3std
TC02
uBEect
weE (B)
#302¢C
s THDC

Qperator Entered

~~

02 and Vent Settings:

102 0.6 % Curs ATI
gsOutside ref . range




3P JUD TG MURES
ATI

t ACCEPTED
%gaogbwom 09:39:24
Sanple Type:

HF JUD TG MURES

4
i

Status: ACCEPTED
1’09/\013 07:08:54

Arter ial Tvpe:
senple No.: 262 NS, 155 PEP
pg?ﬁent 0 Venous /07: l//n” /0?( e s /
"‘acops SCU gaq‘?lelm. =
5 atlent: - ) 7
wwv-w Name ; (CJ— = 607,
%1 M
nstrumcﬂéén 2500 Sex: U

s/N: 10040801

Maasured | 47.0C)

Instrument :
Model : GEM 3500
S/N: 1004380,

spH 7.49 :
pC02 ,gg ';'n'“r,é Measured (27.0C)
;ﬁo: h]:? HEQI'L - .
K+ 4.8 nEQ-{L 0:‘ . J .42
uCass 1,12 mmol /L #plUs - mabg
®Glu 'ﬁd 5 ;'%J?L, #p02 .."l.-.’ m!_lf"g
Lac ' r #ha« 47 mEg/L
gHCt 2i “E¢ 3.9 mEg/L
- ‘ - B+ 1.10 mmol/L
Der ived Parameters Glu 98 g/l
9 a 16 mmol/L Lac 1.1 mmol/L
%Eg‘_hq' 3‘}_4 mo‘lt #Hct 35 X
#HCO 28.0 mmol/
,Cé%“" 28.5 mmal/l
nE£6<éf g; "mt:’g]l/t Der ived Parameters
) R
:iéc “:‘% 4 ;fd. Cas+(7.4) 1.17 mmol/l
ol : #HC03- 23.4 mmol/L
HCO3std 24.4 mmol/L
rat nt red o4 s 4
Operator Ente #TC02 24.5 mmol/l
Btect 1.1  mmol/L
02 and Vent Settings: 8E(B) -0.8  mmol/L
§F 102 0.6 % :‘?SBC ‘?0 X
‘ C 10.9 g/dL
gsOutside ref . range

gaChitelide ref  ramnae




SP JLD TG MURES
ATI

Status: ACCEPTED
01/09/2093 09:00:08
Sample Type:

Arterial 2 ! >
§82?l° No.: 249 7 5Pr
atient: :
Name - a0, —OE7
SZASZ 3 4
MARGARE TA
Sex: U
Instrument :
Model : GEM 3500
S/N: 10040801

Measured (37.0C)

anHg
nahg

mEq/L
mEq/L
msmol /L
mg/d
mnol/L
3

Der ived Parameters

1.09 mmol/L
28.9 amol/L
30.1 mncl /L
31. mmol/L

4 mmol /L
mmo | /L
%
Q/dL

Uperator Enteraed

02 and Vent Settings:

0.8 %

Status: ACCEPTED

)1/09 2013 09:03:16

Sample Type:

Arterial
Sample No.: 250
Patient:

Name !

SZASZ

Sex: U

Instrument ;

Model : GEM 3500

S/N: 10040801

Measured

7.59

30

4y

146
4.2

mmHg

ﬂEQgL
mEq/L
e ] /L
mg/d
mmol /L
y 4

Der |

#HC03std
#TC02
#BEect
#=BE(B)
#502¢
s THbC

ved Parameters

0 mamol/L
mmo] /L
mmol /L
mmol /L
mmol /L
mmol /L
X
g/dl

Operator Entered

02 and Vent Settings:

102

Curs ATI :
s#=0utside ref.

range

T,
{3/ .'vc’
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<A
1)

Phenatocnl
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E b raly s Welin

« Na

ik

MO, 10
HCO, (P sl
Boase B
Hoase Bl

i BaseiB ax

BassEd!
ACO B
co P
Ca’’ {7 4n

Arsan Lap

e
Ao ( N
O,

10,
O
,0(_'..|'\ o)
,-(-‘v,l MA
™
osan

WAE
r
T«

ATIE
-
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-1
NE A
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-

4

-

r e

-

.
> s

ATI
NT RESULTS M
112 152 2
IRET ALL)

-..

6o kg

| ninHy

anr

144 ol

19 ey
3/ [V 8

i "‘.‘

4 wy'os
VED VALLIE
130 9'd
4 " |
211 mn L

LR Heswia L

2.3 T

4 0 nmow|

19 modi
’f o

S 0 i/l
141 1gice
21 oVl

78 mmobl
o
16 - Ve
N/D iy
N Wiy
ND
ND
5 Ve y

SP JUD TG MURES
AT1

Status: ACCEPTED
0170972013 10:17:
Sample Type:
Arter lal
ganole No.: 257
Patient: ’ ¢ O |
Name : %(b t']r\
RACHITA /
Sex: U
[Irstrument @
Moode) : GEM 3500
S/N: 10040801

>

Measured (37.0C)

7.53
24
179
147
4

W oW
it b L) =

.
§
-~

»

o P NN
nuo_..o_ndtj)(_\.a

Operator Entered

02 and Vent Settings:
w102 0.5 %

s=0Outside ref . rangs




SP JUD TG MURES

ATI
FTER ASL ¥
. ) DE U3 NT Status: ACCEPTED
TG MURES b 01/09/2‘913 10:17:15 ==
ATI - Sample Type: 3 >
IENT RESULTS ‘lD| 2 Arter lal ( P}#‘{
e sanple No.: 257 _
Patend 1D MUTH Patient: - ¢ £)
l .-.-v~ 12/31/2012 1522 14 Name : “*{b Tt |'&
Saarmpiet Ly o Al W:TA [
Sex: U
MEASURE [ Irstrument:
Exnson] € C Mocde) : GEM 3500
i - 2 I & S/N: 10040801
} 11 60 kg |35 - 45
) - " ninHy (G - Y00) : :
Measured (37.0C)
LB o 1 -~
(SR a0 |36 - 53] 7.53
spC02 24 g
i v - 2 1789 mmHg
e 11 alyters MWetiatobile r |
f_-‘4 .' 144 mumobL |13 145) ?ﬁo 147 mEq/L
)8 1t (N A4 45 Ke - 3 REQ/L
- 3 Iy “ i ﬂ" ".10 Nﬂ!-’)l/l
1<) B - 106) wGlu 130 mg/ oL

Ischemic
trombolized
stroke.

wn 2 X acute

=4 Ppancreatitis,

Hoase E

g reclapse after wocr | -2.6  mmoi/l
e - I
alimentary . Y98

Ao L

Ao ¢ Operator Entered

O,

15 i_

O] 02 and Vent Settings:
O A ND  nenisg

0O, LA ND B w102 0.5 kK

RI ND - -

O 290 5 munolkg s=Outside ref. rangs



