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Introduction

Lactates, the ionic form of lactic acid, are
products of muscular cells, red blood cells, the
brain, and other tissues during anaerobic metabo-
lism. Values higher than 2mmol/L(1,2) are considered
hyperlactatemia, and are found in injured tissue due
to a modification in the ratio between supply and
demand of O2. When that condition is combined
with a decrease in pH, it is considered lactic acido-
sis. Such conditions may result from various
pathologies that increase the production of lactate
in the blood (renal or liver diseases), or insufficient
pulmonary respiration or hypo-perfusion (trauma,
hemorrhage, cardiac insufficiency, pulmonary
edema), each of which are very common in patients
hospitalized in intensive care(3). We evaluated the
correlation between blood concentration of lactate
and the worsening clinical condition of patients in
intensive care ad exitus as a possible negative prog-
nostic indicator. 

Materials and methods

This study examined 11 non-septic patients (4
male, 7 female, age 25-85 years) ad exitus, after

major abdominal surgery, in the ICU of the
Polyclinic Hospital of Catania, Italy, hospitalized
between January and October 2013. All patients
underwent arterial blood draws for blood/gas-analy-
sis and lactatemia at the following times:

• T0: admission to ICU
• T1: 24h after admission
• T2: 48h before exitus
• T3: 24h before exitus
• T4: immediately before exitus

The arterial blood/gas-analysis (ABG) and
determination of blood concentration of lactate
were performed by means of a GEMPremier4000
blood/gas analyzer and cartridge (Instrumentation
Laboratory).

Results

The average values were calculated statistical-
ly for the different times (T0-T4). As illustrated in
Figure 1, at admission (T0) the average value was
2.1mmol/L, with 54.5% of patients hyperlac-
tatemic. At T1 there was a slight decrease in lactate,
with an average concentration of 1.2mmol/L, and
27.2% of patients hyperlactatemic.
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In contrast, at T2 and T3 (48h and 24h from
exitus), there was a gradual increase of lactate, with
an average of 3.3mmol/L and 4.1mmol/L respec-
tively, in 72.7% and 90.9% of patients respectively.
At exitus the value peaked at 5.2mmol/L, with
100% of patients hyperlactatemic (Figure 2). 

Discussion

Analysis of the data show that the variation in
blood concentration of lactate from admission to
exitus in the ICU patients was a uniform progres-
sion. On admission only about half of the patients
had lactate values above normal (>2mmol/L),
which is highly significant compared to the percent-
age of patients with hyperlactatemia ad exitus
(100%). The day after admission there was a slight
decrease in the average lactate values, probably due
to the beginning of treatment(4). The average values
increased thereafter, along with the worsening of
the patient’s clinical condition. Hence, the increase
in lactate values correlated with the worsening

prognosis, regardless of the individual pathology,
and so represents a significant negative prognostic
indicator in critical patients, with high sensitivity
but low specificity(5,6).

Conclusion

The routine measurement of lactate values
may be an aid to evaluate the changing prognosis of
patients in intensive care, offering early identifica-
tion of patients who need greater care, and may
thereby guide therapeutic decisions and resources.
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Figure 1: Blood concentration of lactate at times:
T0,T1,T2,T3,T4.

Figure 2: Percentage of variation in patients with hyper-
lactatemia at the times measured.


