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• In patients with a central venous catheter, we suggest measurements of

ScvO2 and v-aPCO2 to help assess the underlying pattern and the adequacy 

of cardiac output as well as to guide therapy
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• k, a factor defining the relation between PCO2 and CO2 content
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« k » is not constant and increases with venous hypercapnia 
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 PCO2 and cardiac output

In case of low cardiac output, the high  PCO2 is related to 

CO2 stagnation, a phenomenon that results from a low

clearance of the CO2 produced at the periphery (due to the 

slow efferent venous blood flow). 

JohnVogel1




 PCO2: clinical use

•  PCO2: marker of tissue hypoxia?
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. buffering of H+ ions generated under hypoxic conditions

due to hydrolysis of ATP and ADP

generation of CO2

.  anaerobic decarboxylation of  cetoglutarate and oxaloacetate

generation of CO2

anaerobic CO2 production
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Arteriovenous differences in PCO2 and pH are good indicators of critical hypoperfusion

Zhang H and Vincent JL
Am Rev Respir Dis 1993 ; 148 : 867-871
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« k » increases with metabolic acidosis

For a given CO2 content, PCO2 is higher in case of metabolic acidosis
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Tissue hypoxia with low CO

hypoxia CO

clearance CO2k
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Tissue hypoxia with normal or high CO
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unchanged blood flow

Ischemic Hypoxia

Hypoxic Hypoxia

decreased blood flow
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unchanged blood flow

Ischemic Hypoxia

Hypoxic Hypoxia

decreased blood flow

 PCO2 is normal in case of tissue hypoxia

with preserved blood flow

 PCO2 increases in case of tissue hypoxia

with low blood flow



 PCO2

< 6 mmHg > 6 mmHg

nb patients                            49                                                 15

lactate mmol/L 5.6 ± 3.9 6.2 ± 5.0

CI L/min/m2 4.3 ± 1.5                                      2.9 ± 1.3 *



50 pts with septic shock

all with ScvO2 > 70%

following initial resuscitation

A high value of P(cv-a)CO2

could encourage to increase CO,

even if ScvO2 > 70%



• normal PCO2 (≤ 6 mmHg) expected if normal or high CO

• high PCO2 (> 6 mmHg) expected if low CO

Regardless of the presence of tissue hypoxia

Take-home messages

PCO2 marker of  "adequacy" of systemic venous blood

flow to clear the CO2 produced at the peripheral level
• A normal PCO2 suggests that elevation of CO

cannot be a priority in the therapeutic strategy

• A high PCO2 suggests that elevation of CO

may be a good therapeutic option



•  PCO2: marker of tissue hypoxia ?

• Combined analysis of  PCO2 and Ca-v O2

 PCO2: clinical use



a  PCO2 relatively greater than Ca-vO2

can suggest the presence of 

anaerobic CO2 production

and thus can detect tissue hypoxia
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Lac < 2 mmol/L           Lac  2 mmol/L                p

n=66                                 n=68

SvO2                                                    69 ± 9                  67 ± 15                    0.47

Ca-vO2 3.6 ± 1.0              3.3 ± 1.5                   0.15

 PCO2 / Ca-vO2 1.1 ± 0.6             2.1  ± 1.0 <0.001

 PCO2                                                 4 ± 2                     6 ± 2                     <0.001
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 PCO2/Ca-vO2

lactate

ScvO2

* PCO2 / Ca-vO2

predicts better than ScvO2

the benefits for the tissues

of fluid administration
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Consider PCO2

Consider

further increase in CO

No benefits expected from CO increase

Just pray and hope some benefits 

from treatment of infection

If shock (hyperlactatemia, etc…) persists while ScvO2 > 70%

Conclusion -1-

PCO2 > 6 mmHg PCO2 < 6 mmHg



PCO2 / Ca-vO2

• Can help to detect anaerobiosis

• When combined with lactate, can help to better 

define the patient’s prognosis

Conclusion -2-
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