Air Plasma

/
Co2 CO3 (Dissolved in plasma)
co, €O, + H20 * H2C03+—HCO3 + H*
(Stow)

CO3

3+ H* . .
R Acute respiratory failure

H2 Cﬂ'a Carbonic
anhydrase

COz+H0  (Fast Arterial blood gas assessment
CO.

(Carbamino-
hemoglobin)

HbCO,
CO, + Hb

'R

02+ HHb  HbO, + H*

{Oxy-hemoglobin)

: Red finn rasmussen 2011
02 03 (Dissolved blood cell
; in plasma)
Spirometry in COPD
FEV1 4 I e 4 ey
(litres) == FVC = 4.0 litres
~~ FEV,= 35 litres
3
////
2 /,f' FVC = 1.5 litres

z

“FEV, = 0.8 litres

0 1 2 3 4
Time (seconds)

Normal individual COPD patient |



Normal P,CO, = 40mmHg
Normal P,O, = 90-95 mmHg

ALVEOLAR VENTILATION

U Normal HCO5;~ = 22-27 mmol/I

H,0 t CO, <—> [| H,CO; || «—| | HCO;- + H+
s T™
co; : M= 00 5 (Dissolved in plasma)
CO ¢ii €O, + Hzot gw ]H,cos<— HCO; + H*
HCO3
_ RENAL HCO;-
COg * I'IgO {Fast)
(e,
i Normal [H*] = 40 nmol/I
CO2 + Hb

pH = - log [H*] = 7.4 (7.35-7.45)

OOOOOOOOOOOOOOOO






Normal values

* Question: Does P_O,
reduce with age?

*No, meaningful reductions they are in calculated
in the reference interval !!!

P,CO,
PO,

a

HCO,

Base excess

Saturation

2SD

7,35-7,45
35-45
80-100

22-27 mmol/I

-3-+3

95-100

4




Interpretation of ABG

P,CO, HCO;

Acidosis high Normal/high Respiratory
acidosis

Acidosis Low Low Metabolic
acidosis

Alkalosis Low Normal/low Respiratory
alkalosis

Alkalosis High High Metabolic
alkalosis




PH - nomogram

90 6 12/ 15/ 18/ 21/ 24 /,
HCA; (mmgl/l)
80 7.1
33
70
7.2
60
3 50 7.3
= s
40 OVt N 7.4
30 > :7.5
& 7.6
20 7.7
7.8
Y 8.0
%,
7 -8.5
0 | | | | | | T T T
1.3 27 40 53 67 80 93 106 12.0 13.3
PCO, (kPa)
Use 2 parametres to check the result




Case 1
Normal values

44 years old male with dyspnoe,
and before you arrive the nurse gave oH
him 310,/min

Is there a problem ?

7,42 (7,35-7,45)

PCO, 42  (35-45)

P.0, 80  (80-100)
HCO; 26 (22-27)
Base excess .9 (-3-+3)

Saturation 97 (95-100)

y




Interpretation |

 ABG must be evaluated
in the context of the P 142 (1,35-1,45)
oxygen fraction in the air P,CO, 42 (35-45)
delivered
* Normal :(Fi0,=21%) o (80-100)
The patient is therefore HCOy 26 (22-26)
hypoxemic ? Base excess .9 (_2_+2)
Saturation 97 (95-100)
r~7
V




Remember

* P,O, values lower that 80mmHg are
considered arterial hypoxaemia

* P_O, values lower that 60mmHg indicates
hypoxaemic respiratory failure

* The FiO, must be known for interpretation of
the ABG



Normal

Hypoxaemia

Mild hypoxemia
Moderate hypoxemia

Severe hypoxemia

Values for PaO, and saturation

PaOz (mMmHg) SaOz (%)

98 97 (95-100)
<80 <95

60-80 90-94

40-60 75-89

<40 <75



Case 2

15 years old girl, seems nerveous tells she
has a prickly sensation in both hands

and lips ?

ABG, interpretation ?

Likely diagnosis ?

pH 7,46 (7,35-7,45)
PLO; @ (35-45)
P.0, 100 (80-100)
HCO, 21 (22-27)
ol

Saturation 99  (95-100)

4




Case 2

Respiratory alkalosis
pH (7,35-7,45)

Hyperventilation

Treatment: breathing for a while in a

plasticbag PO, 100 (80-100)
HCO; 21 (22-27)
Base 3 (-3-+3)
EXCESS

Saturation 100 (95-100)

4




Case 3

30 years old mand with sudden dyspnoe
and abdominal pain pH (7 35-7 45)
Surgent evalutes first and says there is not ’ ,

a intra abdominal catastrophe .... P,CO, 24 (35_45)
ABG problem ?

PO 99 (80-100)

Diagnosis ?

HCOy (22-27)

Base -12 (_2_+2)

E€XCEeSS

Saturation  gQ (95-100)

4




Case 3

The patient is acidotic, with a
low P_CO, pointing towards
metabolic acidosis with a
certain respiratory
compensation

With a P,0,=99 mmHg its
unlikely that the patient has
a respiratory problem

Remember: dyspnoea is
unspecific and can not be
separated without a ABG

Most likely diagnosis??

pH

HCO,

Base
EXCESS

Saturation

7,33

12
-12

99

(7,35-7,45)
(35-45)
(80-100)
(22-27)

(-3-+3)
(95-100)

4




Case 3

If you find a B-glucose: 250g/I
with glucose and ketons in
the urine

Diabetic ketoacidosis

P.CO,

PO,

a
HCO,

Base
excess

Saturation

7,33
24
99
12
-12

99

(7,35-7,45)

(35-45)
(80-100)
(22-27)

(-3-+3)

(95-100)

y




Case 4

23 year old male with cyanosis,

drowsy, pinpoint pupils and pH 7.08 (7 35-7 45)
superficial respiration | | ,

. . 2
ABG, interpretation * P.CO, 75 (35-45)

Most likely diagnosis and
treatment ??

PO, 40 (80-100)
HCO4 26 (22-27)

Base excess -2 (_3_ +3)

Saturation 86 (92_99)

4




Case 4

Respiratory acidosis

Clinical problem: JUST
hypoventilation or a potential
dangerous underlying disease?

P,CO,
PO,

a

HCO,

Base excess

Saturation

7,08
75
40
26

+2

86

(7,35-7,45)
(35-45)
(80-100)
(22-27)
(-3-+3)

(92-99)

4




Causes of hypoventilation

Severe airwayobstruktion
— Asthma
— COPD

Severe restrictive lungedisease
Loss of central respiratory drive
— narkotics

Respiratory “pumpfailure”
— Kyphoscoliose
— Neuromuskular disease



Case 4

* "Easy” to evaluate P_,O, when P_CO, is
normal

— V/Q mismach emphysema, pneumonia,
embolia, right-left shunt

— Loss of alveoli area: emphysema, fibrosis

* However when P_CO, is abnormal is it
hypoventilation or which disease ??7?



Case 4

23 year cyanotic, drawsy, pinpoint pupills and

superficial respiration pH 7.08 (7 35-7 45)
e Hypoventilation => | | |
Treatm. Narcanti !? P.CO, 75 (35'45)
e |LT supplement !
e Effect of narcanti.... PO, 40 (800-100)

HCO; 26 (22-27)

Base excess + 2 (_3_+3)

Saturation 86 (95_100)
—7

y




Some practical advise

 Be worried if

RF > 24-30/min (or < 8/min)

* Not able to talk half a sentence without a break
e Agitated, confused or in coma

* Cyanosis or SpO, < 90%

* Worsening in spite of treatment

e Remember

* Anormal SpO, does not necessary means that there is
not serious ventilatory problem



Case 5

* 41 year old male, developed over some years
increasing dyspnoe. Smoked 20 cig/day in 20 years.

e examination and tests ?



Case 5

e ABG normal ??

pH 740  (7,35-7,45)
e Other tests ?
PCO, 56  (35-45)
PO, 90  (80-100)
HCO; 24 (22-27)

Base excess + l (_3_+3)

Saturation 08 (92_99)

e 4

y
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Rtg Thorax

Reversibility ??




A-Ray thorax

Vertical
Heart

ow set diaphragms
Hyper lucent lung fields
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Case 5

Obstruktive/restrictive ??7?7?

Measured Predicted %predicted
FEV,:1,05 4,54 23
VC: 3,70 5,78 64

Ratio: 79 o
RV: 2,9 2,2 @
Tie: 7,9 6.8 (116

TLCO 25,3 35,3 72

Obstruktive, With hyperinflation likely due to emphysema



Values when Obstruktive disease

Volume

TCH — — A~ 7 — — T AL, T
flat IRV reduced because
} nyperinflation T idal breathing at
e Y A - higher lung volumes
;E;(;l{]rcai?)ry tidal breathing
flow at higher lung
FRC volumes avoids

' raised FRC indicates
gas trapping

RV — - — — — — - i _ ]
gas trapping due 1o
airways collapse

airways closure

Time



Lungfunction

correct teknik by performing spirometry ?? Possible wrong
interpretation, diagnosis, treatment.

All measurements: FEV1, FVC, FEV1/FVC ratio are nessesary for interpretation

— Obstruktive: FEV1 low, FEV1/FVC low
— Restriktive: FVC low, FEV1/FVC high to normal

Reversibility: defines as a change of lungfunction > 10%
or/and 500 ml

— Less can still be clinical meaningful 1]



Case 5

e 41 year old man with COPD

Normal what is missing ??

s-alfa; antitrypsine: 15 umol (1,50-2,68)

Genotypning showed Pi Z a known variant whom dyspnoe develops median
40 years if smoking heavely



Case 6

* 68 years old male slowly progessing
brethlessness, dyspoea and cough, 10
packyears, work as a nurse.



63 7 L 7E e

e re~
- -
3 00 2.79 +/
. 3 ¥, F 7
e Lo 2 R B b7

- o 7 &
BAriY + 726 (69)

FEV1 og FVC low but FVC relatively more
Kurve seems normal ...........
Next tests ?7?

FEV1: 2.14 (71)
FVC: 2.82 (64)

Bodybox




63 M (78 &3 : MALT AL L) %D

Pe——— T o 7o 6.5 Z2
3.00 2.7Y r
Y92 232 6y L/ .69 2.5/ b5
Barid - 76| (£9) R —— 25 e
R 273 =/ AS
' | | Restriktiv lung disease in lungs or chest
cavity ???
Measured %
TLC 4.70 (72)
RV 1,64 (65)
TICO 2,00 (65)

RV low: lungs



Volume Restriktive lungelidelser

(TLC)

TLC

FRC
(RV)

RV

1 T T T e e

reduced TLC due to
reduced lung compliance

increased expiratory flow

small tidal volumes
_due to stiff lungs

4)

Time
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