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Arterial Blood Lactate Concentrations as a Prognostic Predictor in Critically Ill Patients:
in Comparison with APACHE II Scores

Won Sun Park, M.D., Shin Ok Koh, M.D., Jae Hyung Kim, M.D.
and Sung Won Na, M.D.

Department of Anesthesiology, Yonsei University College of Medicine, Seoul, Korea

Background: Disordered lactate metabolism which is due to tissue hypoxia and hypoperfusion is fre-
quently encountered in critically ill patients. These patients suffer from a high hospital mortality rate and
are at great risk of developing multiple organ failure. The present study was designed to evaluate the
prognostic value of blood lactate as a deterrminant of mortality in comparison with the APACHE II score.

Methods: 29 adult ICU patients participated in this study. Blood lactate concentrations, arterial blood
gas analysis, hemodynamic data and APACHE 11 scores were collected on the first and last days of ICU
stay. These data were compared between survivor and non-survivor groups.

Results: On the day of admission, blood lactate concentrations and APACHE II scores of non-survivors
were 48.5 & 27.0 mg/d] and 18.5 * 5.9, while those of survivors were 23.7 + 12.9 mg/dl and 6.7+3.1.
On the day of discharge, arterial blood lactate concentrations and APACHE II scores of non-survivors were
1432 -+ 54.0 mg/dl and 282 * 6.0, while those of survivors were 149 + 7.1 mg/dl and 4.7 + 2.2,
There was a significant positive correlation between high arterial blood lactate concentration and fatal outcome
in critically-ill patients. There was also a significant positive correlation between arterial blood lactate
concentration and APACHE II score. Furthermore, decreases in arterial blood lactate levels during the course
of ICU stay may indicate a favorable outcome. The monality increased abruptly in critically-ill patients
with an initial arterial blood lactate concentration higher than 40 mg/dl.

Conclusions: The result shows that arterial blood lactate concentration can serve as a reliable prognostic
predictor and clinical guide to therapy in critically ill patients. (Korean J Anesthesiol 2000; 38: 99 ~104)

Key Words: Measurement techniques: APACHE II score. Metabolism: arterial lactate concentra-
tion. Outcome: mortality rate.
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Table 1. Demographic Data

Survivors  Non-survivors

(n = 20) n=11
Male . Female 12:8 8:3
Age (years) 56 + 13 54 + 16
Number of septic patients 3 11

Table 2. Diagnostic Criteria of Sepsis

Clinical evidence of infection
Rectal temperature > 38.3°C or < 35.6°C
Tachycardia (> 90 beats/min)

Tachypnea (> 20 breaths/min while spontaneous breathing)
At least one of the following manifestation of inadequate organ function/perfusion

Alteration in mental status

Hypoxia (Pa0, < 72 torr breathing room air) (overt pulmonary disease not direct cause of hypoxemia)

Elevated plasma lactate level

Oliguria (urine output < 30 ml or 0.5 ml/kg for at least 1 hour)
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Table 3. Arterial Lactate Concentrations and APACHE II
Scores between Survivors and Non-survivors on
the Admission Day
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Table 4. Arterial Lactate Concentrations and APACHE II
Scores between Survivors and Non-survivors on
the Discharge Day

Survivors  Non-survivors Survivors  Non-survivors
P-val X
(n = 18) = 11) value (n = 18) =11 Fvalue
Lactate (mg/dl) 23.7 = 129 485 + 27.0 0014 Lactate (mg/dl) 14.9+7.1 143.2+54.0 0.0062
APACHE 11 67 + 31 185 + 59 0.0001 APACHE II 47+22 28.2+6.0 0.0001
All values are mean =+ SD. All values are mean + SD.
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Fig. 1. Mean arterial blood lactate concentrations in the
14 septic and 15 non-septic patients on the admission and
discharge day. Septic patients had greater arterial blood
lactate concentrations than those of non-septic patients.
Arterial blood lactate concentrations decreased signi-
ficantly from the day of admission to the day of discharge
in non-septic patients, and increased in septic patients. But
the increases of that in septic patients were statistically
insignificant. *: P < 0.05 compared with non-sepsis, L
P < 0.05 compared with admission.

Fig. 2. APACHE 1I scores in the 14 septic patients and
15 non-septic patients on the admission and discharge day.
Septic patients had greater APACHE II scores than those
of non-septic patients, APACHE II scores increased signi-
ficantly from the day of admission to the day of discharge
in septic patients, and decreased in non-septic patients. But
the decreases of that in non-septic patients were statis-
tically insignificant. *: P < 0.05 compared with non-
sepsis, : P < 0.05 compared with admission.
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Table 5. Relationship of Arterial Lactate Levels to APA-
CHE 1I Scores on the Admission and Discharge

Day
Lactate Lactate
admission day discharge day
T P-value r P-value
APACHE II 0.62145 00003 091132 0.0001

All values are expressed by Pearson correlation coefficient (r).
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Fig. 3. The concentration-survival curves for arterial blood
lactate in ICU patients. The arterial blood lactate concen-
tration was measured on the day of admission. The pro-
bability of survival decreased abruptly in patients with a
lactate concentration higher than 40 mg/dl.
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