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Abstract Background Hyperlactatemia in intensive coronary care unit (ICCU) admitted
patients who are critically ill must be considered to be related to tissue hypoxia/
hypoperfusion. The routine measurement of lactate levels and its significance is still
unclear in ICCU patients with left ventricular ejection fraction (LVEF) < 35% without
hypotension and/or hypoxia.

Methods and Materials A prospective study was conducted for six months between
January 2018 and June 2018 in our institute. Age 218 years who admitted to the ICCU
with LVEF less than 35% were included.

Results Total of 104 patients were included after met inclusion and exclusion criteria
and consented to enrolment in the study. The most common age group involved was
between 50 and 70 years (46.2% of the patients) with a mean age of 52.5 + 16.3 years.
Mean lactate levels in the study population were 1.9 mmol/L. Mortality was noted
in five patients (4%) in whom there were mean lactate levels of 2.58 £ 0.37 mmol/L.
In the present study population, the patients with elevated lactate levels had early
mortality with a p-value of 0.005 (95% Cl for difference = 0.604-1.596). The average
duration of stay in ICCU in the study population was 3.3 £ 1.2 days, which was in
correlation with elevated serum lactate levels. The mean pH of the study population
was 7.2 £ 0.19, and mean pH in the mortality group was 7.06 # 0.21, which was not

Keywords statistically significant with those of the study population.
= hypoxemia Conclusions From our study, patients without signs of heart failure and cardio-
= intensive coronary genic shock had increased mortality when blood lactate level was over or equal to
care unit 2.5 mmol/L. So it may be used as an adjunct in identifying patients with a higher risk of
= lactate levels mortality even without signs of heart failure, cardiogenic shock. In conclusion, accord-
= |eft ventricular ejec- ing to our data, ICCU admitted patients with LVEF < 35%, blood lactate is a prognostic
tion fraction marker for early mortality.
Introduction Over the past few years, heart failure has become a sig-

nificant health problem, and the cases have been increasing
every year.* In ICCU patients admitted with heart failure, ade-
quate tissue perfusion and the amount of compensation will
determine the outcome.® Various studies used lactate levels
in risk stratification in acute coronary syndrome patients.5’
The routine measurement of lactate levels and its signif-
icance is still unclear in ICCU patients with left ventricular

Hyperlactatemia in intensive coronary care unit (ICCU)
admitted patients who are critically ill must be considered
to be related to tissue hypoxia/hypoperfusion.! Even though
exact cut-off values for elevated lactate levels not clearly
defined, various studies used 2.0 to 2.5 mmol/L as elevated
lactate level, > 4.0 mmol/L as high lactate level.>*
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ejection fraction (LVEF) < 35% without hypotension and/or
hypoxia. Authors investigated whether lactate level in heart
failure patients without shock and hypoxia has any correla-
tion with early mortality.

Material and Methods

A prospective study was conducted for 6 months between
January 2018 and June 2018 in our institute with the follow-
ing inclusion and exclusion criteria.

Inclusion criteria: age >18 years who admitted to the ICCU
department with LVEF less than 35%.

Exclusion criteria:

 No consent for the study.

* Hypotension (SBP < 90 mm and DBP < 60 mm Hg).
* Partial pressure of oxygen (PO,) < 80 mm Hg.

= Sepsis.

We included patients who were admitted to our inten-
sive care unit with heart failure and who met the inclusion
criteria. Informed consent was taken. The study population
primary endpoint was taken as in-hospital mortality and
patient risk factors, likely etiology of heart failure, and other
comorbidities noted. All the patients were screened for sep-
sis, and lung pathology for hypoxia was ruled out. A detailed
transthoracic echocardiogram was done with IE 33 ECHO
machine (Philips), and arterial blood sample for lactate level
was taken from radial artery and measured within 5 minutes
with a lower detection limit of 0.1 mmol/L. The number of
days the patients stayed in hospital (including ICCU stay) and
outcomes were noted.

Results:

The study population constituted 104 patients with a mean
age of 52.5 £ 16.3 years. All cases met inclusion and exclusion

criteria and consented to enrolment in the study. The most
common age group involved was between 50 and 70 years,
that is, 46.2% of the study population. Most of the study pop-
ulation were male patients, 73 (71.2%) males and 31 (29.8%)
females. Males had a mean age of 52.5 + 17.2 years and
females had a mean age of 52.7 + 14.5 years (~Fig. 1).

Among the study population between both genders, various
parameters like age, systolic blood pressure (SBP), diastolic
blood pressure (DBP), arterial blood gas (ABG), lactate levels,
hospital stay, and mortality were compared and there was no
statistically significant difference in all parameters (=Table 1).

The patients admitted with dilated cardiomyopathy were
68 (65.4%), and with coronary artery disease were 36 (34.6%;
~Fig. 2).

Mean lactate levels in the study population were
1.9 mmol/L. Mortality was noted in five patients (4%) in
whom there were mean lactate levels of 2.58 + 0.37 mmol/L.
(=Table 2).

Table 1 Comparison of various parameters among male and
female patients

Variable Male Female p-value
Number 73(71.2%) | 31(29.8%) | -
Age (y) 52.5+17.2 | 52.7+14.5 | 0.937
Systolic blood 114.5+£15.2 | 1103 0.207
pressure (mm Hg) 15.4

Diastolic blood 72.32+7.98 | 75.34+7.4 | 0.077
pressure (mm Hg)

ABG (pH) 7.32+0.21 | 7.28+0.18 | 0.368
Lactate (mmol/L) 1.59+0.81 1.48 £0.58 | 0.484
Hospital stay in 4.34+2.23 5.19+2.41 | 0.099
days

Outcome-death 4 (5.4%) 1(3.2%) 0.586

Abbreviation: ABG, arterial blood gas; y, years.

Mean DBP 74.4
Mean SBP 113.3
Mean age 52.6
Male 73
Female 31
0 20 40 60 80 100 120

Fig. 1 Age-sex distribution, and mean blood pressure in the study population. DBP, diastolic blood pressure; SBP, systolic blood pressure.
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In the present study population, the patients with elevat-
ed lactate levels had early mortality with a p-value of 0.005
(95% confidence interval [CI] difference = 0.604-1.596;
~Table 3).

EDCMP mICMP

Fig. 2 Ischemic and nonischemic cardiomyopathy in study population.

Table 2 Mean lactate and pH in study groups

Mean lactate levels pH value
(mmol/L)
Death 2.58 7.06
Discharge 1.46 7.31

The average duration of stay in ICCU in the study popula-
tion was 3.3 + 1.2 days, which was in correlation with elevat-
ed serum lactate levels.

The mean pH of the study population was 7.2 + 0.19, and
mean pH of death patients was 7.06 + 0.21, which was not
statistically significant with those of the study population
(~Fig. 3).

Discussion

There was a significant relationship between elevated lac-
tate levels and mortality in the present study population.
In patients with sepsis, metabolic derangement, hypoxia,
and hypoperfusion, blood lactate levels will be elevated as
a response to metabolic stress and the level of elevation is
used to predict early mortality, complication, and morbidity
in critically ill patients.

The blood lactate levels and their clinical significance
have been studied in critically ill patients admitted in ICCU.®
In heart failure patients, because of low cardiac output, end

Table 3 Two-sample T for death patients lactate vs. discharge
patient lactate

Parameter N | Mean =SD | SE Mean | p-Value
Death patient 5 2.58+0.41 | 0.18 0.005
lactate levels

Discharge patient | 99 | 1.46 +0.61 | 0.062

lactate levels

Abbreviations: SD, standard deviation; SE, standard error of the mean.

Mean lactate levels, pH values vs outcome
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Fig. 3 Mean lactate levels and pH vs. outcome in study population.
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organ perfusion is compromised.® Besides, due to impaired
end-organ perfusion, tissue hypoxia anaerobic metabolism
will occur for adenosine triphosphate (ATP) generation and
lactate levels will be elevated both at the tissue level and in
circulation. So measuring blood lactate levels helps to know
the amount of end-organ compromise.'®!!

Various biomarkers like brain natriuretic peptide (BNP)
levels have been studied in heart failure patients for assess-
ment of risk and outcome in ICCU patients.!? In acute heart
failure patients, troponin level elevation was noted and used
as a predictor of outcome and mortality.’*'* In this study,
blood lactate levels were measured in heart failure patients
who admitted in ICCU.

Our study findings were on par with a study done by
Kawase' et al, which concluded that the lactate level could
be used to predict in-hospital mortality. In the present study
population, patients with elevated lactate levels had early
mortality.

Conclusion

Our study suggests that mortality population had a blood
lactate level of over or equal to 2.5 mmol/L obtained may
be used as an adjunct in identifying patients with a high-
er risk of mortality even without signs of heart failure and
cardiogenic shock. Even the average duration of ICCU stay
was higher with elevated arterial lactate levels. Besides, ABG
analysis, pH, and other comorbidities may contribute to
mortality. From our study, high lactate levels in heart failure
patients at ICCU admission may be used to stratify the early
mortality risk.
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