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1. INTRODUCTION

Etiology of hyperlactatemia and lactic acidosis is

complex, from factors causing tissue hypoxia,

pulmonary abnormalities, Ischemic shock, low levels

of hemoglobin and generalized an-aerobic conditions1-
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Conditions such as lactic acidosis or hyperlactatemia are suggested as potential marker of
inadequate oxygen perfusion, mostly in cardiac surgeries or critical care surgery patients. It
was also reported that patients with hyperlactatemia exhibited mortality and elevated levels
are associated with longer Intensive Care Units (ICUs) stay. Present study described the
post-operative hyperlactatemia in cardiac surgery patients and its correlation with poor
prognosis. This observational retrospective study was conducted for the period Dec 2010 to
Dec 2015 and demographic data of all patients undergone cardiac surgeries and admitted to
ICUs were collected and documented through review of files, HIMS and LIS. Standard
inclusion and exclusion criteria were followed and patients within age range >30 yrs and <65
years were included. Final count of patients were forty five (n = 45) and their samples were
analyzed for pre-operative and post-operative lactate and other biochemical parameters such
as uric acid, creatinine, albumin, magnesium, calcium, phosphorus, lactate dehydrogenase
and sugar as per standard IFCC methods. Results showed that six hours postoperative
assessment of biochemical parameters inclusive of lactate (21.4 ± 12.55 mg/dl) manifested
alerted levels, depicting post-operative complications and development of co-morbid. Patients
with higher lactate >20mg/dl had to stay longer in ICUs (14 days stay) as compared to those
with normal range of lactate level (7 day stay). Two mortality was also noted in patients with
strong lactic acidosis (>20 mg/dl) as compared to none in group with normal lactate levels.
Conclusion can be drawn that post-operative hyperlactatemia and lactic acidosis in cardiac
surgery patients is a significant marker to detect poor outcome and 6 hrs post-operative
lactate level can predict length of stay in ICUs and prospect of developing adverse outcome
and co-morbid.
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5. In hypoxic state body continue to receive oxygen

through an-aerobic glycolytic pathway, thus increasing

production of lactate6. In healthy individuals, lactate

overproduction is maintained through balance between

production and clearance7,8. Conditions such as lactic

acidosis or hyperlactatemia are noted as potential

marker of inadequate oxygen perfusion, mostly in

cardiac surgeries or critical care surgery patients7.

However, accelerated production of lactate doesn’t

always meant hypoxic conditions, as lactic acidosis can

also occur in non-hypoxic conditions as well9.

Lactate is also known an acute critical care marker,

used mostly as prognostic tool for patient’s undergone

cardiac or critical care surgeries to assess better or

worsening outcome1,10-12. It was reported that patients

with hyperlactatemia or those with slow normalizing

lactate levels exhibited mortality and non-

normalization of elevated levels are associated with

longer Intensive Care Units (ICUs) stay and 100%

post-operative complication and mortality rate13.

Present study described the post-operative

hyperlactatemia in cardiac surgery patients and its

correlation with poor prognosis, increase in length of

stay in ICUs and development of several physiological

dysfunctions resulting in alterations in biochemical

parameters.

2. MATERIAL AND METHODS

2.1 Patient’s selection and Study Design: It’s an

observational retrospective study conducted at

Departments of Biochemistry Laboratory services,

Liaquat National Hospital, Karachi and Pathology,

Govt Lyari General Hospital, Karachi, for the period

Dec 2010 to Dec 2015. Demographic data of all

patients undergone cardiac surgeries and admitted to

ICUs were collected and documented through review

of files, HIMS and LIS. Inclusion criteria is dependent

on history of myocardial infarction, hypertension,

congestive heart failure, vascular surgery COPD and

co-morbid such as diabetic and renal insufficiency and

age >30 yrs and <65 years. Patients with indigenous

multiple surgeries other than cardiac, <30 yrs and >65

yrs, missing history of co-morbid and patients on

dialysis were excluded.  Data of a total of 102 patients

were reviewed, out of which only fifty (n = 50) were

documented as per availability of all demographic data,

pre and post-operative information, including

biochemical parameters statistics. Final count of

patients were forty five (n = 45), post-operatively as

five were excluded from cardiac surgery procedures

due to pre-operative complications.

2.2 Analytical methods: Blood samples were analyzed

for lactate and other biochemical parameters such as

uric acid, creatinine, albumin, magnesium, calcium,

phosphorus, lactate dehydrogenase and sugar according

to the methods described earlier14-16. Post-operative

blood sample analyses were performed 4-6 hrs after

surgery and after 24 hrs post-operatively. Normal

ranges for biochemical parameters are; lactate 4.5-19.8

mg/d, urea < 50 mg/dl; creatinine 0.5-1.5 mg/dl;

albumin  3.4-4.8 gm/dl; magnesium 1.70-2.55 mg/dl;

calcium 8.6-10.2 mg/dl; phosphorus 2.5-4.5 mg/dl;

sugar 80-160 mg/dl. Data is reported as mean ± SD.

2.3 Statistical analysis: Biochemical parametric data of

Pre, post-operative and during ICUs stay were

compared and analyzed by SPSS ver 13.0. Results

were considered significant when P < 0.05.

3. RESULTS

Results are summarized in Table 1 to 4. Pre-operative

demographic and biochemical parameters including

lactate level of cardiac surgery patients showed normal

within the reference range values (Table 1). A total of

50 patients were selected for cardiac surgeries with

average age of 46.45 ±15.25, 39 males and 11 females.

However, five were removed from the list of surgery

because of pre-operative complications. Thus post-

operative final counts of patients were males 35 and
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females 10 (Table 2). Six hours postoperative

assessment of biochemical parameters inclusive of

lactate, showed alerted levels, manifesting post-

operative complications and development of co-

morbid. All metabolic and organ function parameters

showed higher or lower than normal levels with strong

evidence of lactic acidosis (Table 2). Twenty four to

forty eight hours post-operative assessment showed

gradual normalization of lactic acidosis and metabolic

biochemical parameters (Table 3). This confirms the

correlation of declining lactic acidosis with

normalization of body functions. It was also noted that

patients with higher lactate >20mg/dl (Table 4) had to

stay longer in ICUs (14 days stay) as compared to

those with normal range of lactate level (7 day stay).

Two mortality was also noted in patients with strong

lactic acidosis (>20 mg/dl) as compared to none in

group with normal lactate levels.

4. DISCUSSION

Present study described the role of lactic acidosis or

hyperlactatemia, post-operatively, in cardiac surgery

patients that resulted in lengthy stay in ICUs,

alterations of body functions and metabolic parameters,

and in some cases, mortality. Lactate levels were

normally determined in ICU settings to monitor

development of lactic acidosis, most importantly in

cardiac surgery patients, post-operatively 1,17,18.

Previous reported studies have mentioned correlation

of post-operative elevated lactate levels with increased

risk of mortality and poor outcome 19, 20.

Earlier studies emphasized association of post-

operative mortality with intra and post

hyperlactatemia4, 13, 21. Previously reported data also

suggested that elevation of post-operative lactate

concentration in ICU was a significant indicator of

poor outcome22-24. Similarly, the plethora of delayed

hyperlactatemia as occurred mostly 4-24 hrs post-

operatively in some cardiac surgeries results in onset of

co-morbid such as hyperglycemia, elevated

catecholamine and altered biochemical parameters6,7.

In addition, elevated lactate level was reported to be

associated with excess mortality25. Our data also

suggested similar correlation as two patients that had

prolonged ICU stays and lactate greater than 20 mg/dl

suffered mortality. Furthermore, those with normalized

lactate levels, although did admitted in ICU, recovered

early and showed no adverse outcome or mortality.

Earlier studies suggested cardiopulmonary and

cardiogeneic reasons for lactic acidosis post-

operatively 1, 26. Kidney dysfunction, as seen in our

study as well, reported to be one of such co-morbid 1,

26. Other non-cardiogeneic factor might include

precipitation of systemic inflammation 27 that resulted

in hyperlactatemia. It was also noted that continual and

delayed hyperlactatemia also synergies hypo-perfusion

resulting in lengthy ICU stay, persistent

hyperlactatemia and alteration of blood creatinine

levels1.

Table 1: Pre-Operative demographic and biochemical
characteristic of cardiac patients
Parameters Data, Mean ± SD
Patients n = 50
Age 46.45 ± 15.25
Gender --

Males 39 (78.0%)
Females 11 (22.0%)

History of previous cardiac diseases 23
Lactate levels (pre-Operative) (mg/dl) 3.4 ± 1.0
Pre-Operative biochemical characteristics

Urea (mg/dl) 15.0 ± 2.5
Creatinine (mg/dl) 0.80 ± 0.02
Albumin (g/dl) 3.95 ± 0.85
Magnesium (mg/dl) 2.15 ± 0.90
Calcium (mg/dl) 8.95 ± 2.50
Phosphorus ( mg/dl) 3.5 ± 1.10
LDH (IU/L) 255.45 ± 20.55
Sugar (mg/dl) 108.10 ± 18.70

Results are expressed in mean ± SD

Table 2: Post-Operative (6 hrs) demographic and biochemical
characteristic of cardiac patients
Parameters Data, Mean ± SD
Patients n = 45
Age 49.75 ± 16.30
Gender --

Males 35 (70.0%)
Females 10 (20.0%)

History of previous cardiac diseases 21/45 (46.66%)
Lactate levels (Post-Operative) mg/dl 21.4 ± 12.55
Post-Operative biochemical characteristics

Urea (mg/dl) 65.0 ± 10.60
Creatinine (mg/dl) 2.55 ± 1.25
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Albumin (g/dl) 2.68 ± 0.85
Magnesium (mg/dl) 1.65 ± 0.75
Calcium (mg/dl) 7.4 ± 4.30
Phosphorus (mg/dl) 5.5 ± 2.35
LDH (IU/L) 454.70 ± 68.55
Sugar (mg/dl) 145.25 ± 57.30

Results are expressed in mean ± SD
N = 5 didn’t recommended for cardiac procedures

Table 3: Post-Operative (24 hrs-48 hrs) demographic and
biochemical characteristic of cardiac patients
Parameters Data, Mean ± SD

24 hrs 48 hrs
Patients n = 45
Age 49.75 ± 16.30
Gender --

Males 35 (70.0%)
Females 10 (20.0%)

History of previous cardiac diseases 21/45 (46.66%)
Lactate levels (Post-Operative)
mg/dl

16.55 ± 11.60 14.40 ± 9.45

Post-Operative biochemical
characteristics

Urea (mg/dl) 45.35 ± 11.45 35.45 ± 9.60
Creatinine (mg/dl) 2.00 ± 1.50 1.45 ± 0.85
Albumin (g/dl) 3.10 ± 1.15 3.44 ±1.25
Magnesium (mg/dl) 2.01 ± 0.95 2.35 ± 0.75
Calcium (mg/dl) 8.10 ± 4.45 8.45 ± 3.40
Phosphorus (mg/dl) 4.20 ± 3.10 3.10 ± 2.15
LDH (IU/L) 385.45 ± 75.60 355.55 ± 65.35
Sugar (mg/dl) 110.25 ± 55.35 98.80 ± 34.60

Results are expressed in mean ± SD
N = 5 didn’t recommended for cardiac procedures
Table 4: Post Operative length of stay in hyperlactatemic and
normo-lactate patients
Parameters Lactate > 20 mg/dl

(hyperlactatemia) n =
16*

Lactate 10-18
mg/dl (normo-
lactate) n = 29**

P <
0.05

Length of stay 14 days 7 days 0.01
Admission in
ICU

n = 14 (87.50%)* n = 11 (37.93%)** 0.02

Duration in
ICU

8.10 ± 2.15 days 4.50 ± 1.45 days 0.001

Mortality
(ICU
admitted)

n = 2 (14.28%)* None** --

Morbidity
(ICU
admitted)

n = 12 (85.71%)* n = 3 (27.27%)** 0.001

Results are expressed in mean ± SD

5. CONCLUSION

Preset study described hyperlactatemia, 6 hrs post-

operatively in cardiac surgery patients and its resultant

adverse outcomes and lengthy ICU stay. It was

observed that after 24-48 hrs, normo-lactatemia did

occur in patients with normalization of metabolic and

biochemical parameters. However in some cardiac

surgery patients, that exhibited hyperlactatemia (>20

mg/dl), ICUs stay extended upto 14 days, with sever

co-morbid and few mortalities. Moreover, normo-

lactatemia patients stayed less in ICUs, recovered

better, and manifested less co-morbidity. Thus it is

concluded that post-operative hyper-lactatmemia and

lactic acidosis in cardiac surgery patients is a

significant marker to detect poor outcome and 6 hrs

post-operative lactate level can predict length of stay in

ICUs and prospect of developing adverse outcome and

co-morbid.
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