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The prognostic value of peak arterial lactate levels within 72 h of
lung transplantation in identifying patient outcome

Jingjing Xu', Zhong Qin', Yanjuan Wang', Chunxiao Hu', Guilong Wang', Zhengfeng Gu',
Shengjie Yuan', Jingyu Chen*’, Dongxiao Huang', Zhiping Wang"*

'Department of Anesthesiology, the Affiliated Wuxi People’s Hospital of Nanjing Medical University, Wuxi, China; *Department of Lung Transplant
Group, the Affiliated Wuxi People’s Hospital of Nanjing Medical University, Wuxi, China; Jiangsu Key Laboratory of Organ Transplantation, the
Affiliated Wuxi People’s Hospital of Nanjing Medical University, Wuxi, China; *Department of Anesthesiology, The Affiliated Hospital of Xuzhou
Medical University, Xuzhou, China

Contributions: (I) Conception and design: ] Xu, Z Wang; (II) Administrative support: Z Wang; (III) Provision of study materials or patients: ] Chen;
(IV) Collection and assembly of data: Z Qin, Y Wang, C Hu, G Wang, Z Gu; (V) Data analysis and interpretation: ] Xu, D Huang, S Yuan; (VI)
Manuscript writing: All authors; (VII) Final approval of manuscript: All authors

Correspondence to: Zhiping Wang. Department of Anesthesiology, the Affiliated Wuxi People’s Hospital of Nanjing Medical University, Wuxi, China;
the Affiliated Hospital of Xuzhou Medical University, Xuzhou, China. Email: wuxianes@163.com; Dongxiao Huang. Department of Anesthesiology,
the Affiliated Wuxi People’s Hospital of Nanjing Medical University, Wuxi, China. Email: hdxss88@163.com.

Background: Lactic acidosis is often seen in lung transplantation (LTx). Postoperative lactate is frequently
associated with poor outcome in postoperative and critically ill patients. Our aim was to evaluate the
predictive value of postoperative peak lactate levels within 72 h of LTx for 30-day and late mortality.
Methods: We evaluated patients who underwent L'Tx from January 2015 to September 2017. All admitted
patients were classified according to the peak lactate level (PL) within 72 h of surgery: PL <5 mmol/L
(Group 1); PL =5-10 mmol/L (Group 2), and PL >10 mmol/L (Group 3). We performed logistic regression
analysis and used Cox regression models to identify the peak lactate level as a predictive factor for 30-day and
late mortality, respectively.

Results: Of 255 eligible patients, mean age 55.61x12.16, mean lactate 4.99+2.93 and 80% male, and 40%
had hyperlactatemia (PL >5 mmol/L) after LTx. The 30-day mortality rate was 17.9%, 28.9% and 68.8%
in the three groups, respectively (P<0.05). Multivariate regression analyses revealed postoperative PL as a
notable predictor of 30-day mortality [odds ratio =2.62 (1.42-4.84), P=0.002] as well as for late mortality
[hazard ratio =2.70 (1.13-6.42), P=0.025].

Conclusions: The postoperative peak lactate level within 72 h of surgery was an independent predictor for
30-day and late mortality in LTx patients.
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Introduction levels objectively correspond to the severity of tissue

hypoperfusion, and lactic acidosis or hyperlactatemia may

Lactic acidosis is associated with tissue hypoperfusion,
which is often induced by hypoxia, and is a predictor of
poor outcome in surgical patients admitted to the intensive
care unit (ICU). Under anaerobic conditions, cellular

metabolism converts pyruvate to lactate. The lactic acid
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be a unique marker of circulatory failure.

As a common biomarker in critically ill patients,
hyperlactatemia is considered to be a prognostic factor
in sepsis, trauma, shock, and post-cardiac surgery (1-5).
Several reports suggest increased lactate may contribute
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to the predictive value of postoperative lactate levels in
regard to outcome. A growing number of previous studies
have focused on investigating the relationship between
lactate and postoperative morbidity and mortality and have
summarized possible underlying mechanisms (6). Moreover,
hyperlactatemia was associated with longer times to
extubation, longer lengths of stay, and acute kidney injury
after lung transplantation (LT’x) (7). Some researchers have
proposed that, in addition to hypoperfusion, the degree of
hemodilution and lower peripheral oxygen delivery results
in tissue hypoxia and is likely to cause a reduction in lactate
clearance. However, few studies have focused on the effect
of elevated lactate levels on outcome after LTx.

Hyperlactatemia in critical illness is considered to be
a feature of inadequate oxygen delivery and consequent
anaerobic metabolism (8). Oxidative phosphorylation is
impaired in hypoxic conditions resulting in accumulations
of pyruvate and, following catalytic reduction, lactate (9).
Other causes of elevated lactate production and reduced
lactate clearance include inadequate oxygen delivery and the
stress response, which are mediated through the acute phase
immune response and result in endocrine and metabolic
changes. Persistent hyperlactatemia is always found to be
linked to microcirculatory derangement and contributes to
higher morbidity and mortality (10). To our best knowledge,
several mechanisms can lead to an altered production/
clearance balance and lactate accumulation during and after
LTx. It is also common to find peripheral hypoperfusion
[due to low cardiac output, high central venous pressure
(CVP) or vasoconstriction], hypoxemia, anemia, activation
of the sympathetic drive, and organ dysfunction, some of
which may impair oxygen delivery causing microcirculatory
disturbance, which aggravates disease progression and leads
to a worse prognosis.

Despite abundant investigations showing that lactate
may play a significant role in predicting the risk factors
for poor outcome in various conditions, there has been
no exploration of the relationship between postoperative
peak arterial lactate levels (PL) and 30-day mortality and
late mortality in I'Tx patients. The primary aim of the
present research was to explore the impact of demographic
and clinical factors on all-cause mortality for L'T'x patients
at our facility. In particular, we wanted to assess whether
postoperative PL within 72 h of LTx can be used as a
prognostic biomarker of short and longer-term mortality in
our single-center cohort.

We present the following article in accordance with the
STROBE reporting checklist (available at http://dx.doi.
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org/10.21037/jtd-20-3445).

Methods
Study design

In this retrospective study, we analyzed all patients who
underwent LTx at the Affiliated Wuxi People’s Hospital
of Nanjing Medical University, between January 2015 and
September 2017. Inclusion criteria for this analysis were all
adult patients (aged >18 years) who were evaluated for L'Tx.
Exclusion criteria included any patient who had undergone
other organ transplantation, retransplantation, or those
who had suffered intraoperative death. All procedures
performed in this study involving human participants were
in accordance with the Declaration of Helsinki (as revised
in 2013). The study was approved by the Ethics Committee
of Wuxi People’s Hospital Affiliated to Nanjing Medical
University (KYLLH2018024) and informed consent was
taken from all the patients. The institutional database
contains prospectively collected data, including all clinical
characteristics, risk factors, and laboratory data of all
patients who received LTx at the facility.

We defined PL within 72 h as the target factor in
the present analysis. Following surgery, patients were
immediately transported to ICU where serial measurements
of blood lactate are monitored as standard care for all
patients. In the following conditions we measured lactate
levels repeatedly: the degree of hyperlactatemia and
hemodynamic instability. According to our measurements,
we divided patients into three groups: Group 1 (PL
<5 mmol/L); Group 2 (PL =5-10 mmol/L); Group 3 (PL
>10 mmol/L).

The primary endpoint of the study was 30-day mortality,
defined as all-cause mortality within 30 days postoperatively,
and late mortality was defined as all-cause mortality beyond
30 days. Follow-up data of late mortality was collected from
the database of the L'Tx center in the authors’ institution
(http://clutr.cotr.cn).

Anestbetic procedure

Every patient was subjected to the LTx anesthesia protocol
at Wuxi People’s Hospital, which comprises standard
perioperative medical treatment and a routine ventilation
protocol. Anesthesia induction protocol was intravenous
injection with midazolam, sufentanil, etomidate, and
cisatracurium besilat and maintained with administration

7 Thorac Dis 2020;12(12):7365-7373 | http://dx.doi.org/10.21037/jtd-20-3445


http://dx.doi.org/10.21037/jtd-20-3445
http://dx.doi.org/10.21037/jtd-20-3445
http://clutr.cotr.cn

Journal of Thoracic Disease, Vol 12, No 12 December 2020

LTx patients (n=262)

Exclusion:

undergone other organ
transplantation
Retransplantation
intraoperative death

Included patients

(n=255)
Group 1 Group 2 Group 3
(PL <5 mmol/L) (PL 5-10 mmol/L) (PL >10 mmol/L)
n=153 n=86 n=16

Figure 1 A flowchart of patient inclusion and exclusion.

of propofol, cisatracurium besilat, remifentanil, and
sevoflurane. All patients received two deep venipuncture,
a radial artery catheter and peripherally inserted central
catheter, then a Swan-Ganz catheter was inserted into the
right internal jugular vein to continuously monitor CVP,
mean pulmonary artery pressure (MPAP), cardiac index
(CI), systemic vascular resistance (SVR), and pulmonary
vascular resistance (PVR). The decision whether to use
extracorporeal membrane oxygenation (ECMO) relied
on the assessment of blood gas analysis and the degree
of pulmonary artery pressure. The depth of anesthesia
was monitored with a bispectral index monitor (Philips
Medical System, America). Ventilation protocol was
performed to set tidal volumes between 6 and 10 mL/kg.
If necessary, vasoconstrictor drugs such as norepinephrine,
phenylephrine, or epinephrine were used to maintain
hemodynamic stability.

ICU management

In our institution, postoperative care of patients is
standardized and managed in the ICU. In this setting, blood
samples were obtained at the prescribed time, including
blood gas analysis. We use epinephrine (0.1-1 pg/kg-min),
milrinone (0.25-1 pg/kg-min), noradrenaline (0.01-
1 pg/kg-min), or dopamine (2-10 pg/kg-min) to support
hemodynamic stability, in order to achieve a mean arterial
pressure goal of 65 to 70 mmHg.

Statistical analysis

Data are presented as mean = standard deviation, or as a
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percentage. Binary logistic regression was used to assess
the levels of PL in predicting 30-day mortality. Cox
proportional hazard regression was used to evaluate the
utility of PL in determining late mortality. If variables with
a P value <0.05, risk factors were entered to the multivariate
logistic and Cox regression analyses. The Kaplan-Meier
method was performed to assess cumulative survival.
We reported odds ratios and hazards by 95% confidence
intervals. All tests were two-sided and a P value <0.05 was
considered significant. As several missing values for the
lactate levels after 72 h in the study. The missing values
were substituted by interpolating from two adjacent data
points and extrapolating from two previously observed data
points. Analyses were performed using the SPSS statistics
22 package (IBM, Chicago, USA).

Results
Patient characteristics

During the study period, 262 patients had LTx and were
admitted to the ICU at the Affiliated Wuxi People’s Hospital
of Nanjing Medical University. The maximal follow-
up was 1,121 days. Four patients received postoperative
retransplantation, while three patients underwent LTx
2 years later. A final 255 patients who met the inclusion
criteria were included in the study (Figure I). lable 1 shows
the clinical and preoperative characteristics of the three
groups. The overall mean PL and BE (base excess) values
were 4.99+2.93 and 6.80+3.66, respectively. The average age
was 55.61+12.16 years and 80% (n=204) of patients were
male. Comorbidities were also detected: 13.73% (n=35) of
patients had known hypertension, 7.45% (n=19) had coronary
heart disease, and 14.12% (n=36) suffered diabetes. Overall,
56.86% of patients needed ECMO to maintain an oxygen
supply. Forty patients (15.69%) of the study population had a
complication of pulmonary hypertension (PH), and 42.75%
of these received bilateral L'T'x. Table 2 shows the distribution
of underlying lung disease in all patients.

Lactic acidosis and early mortality

The relationship between PL and 30-day mortality is shown
in Table 3. Compared with Group 1, 30-day mortality was
significantly increased in the intermediate- and high-lactate
groups. The 30-day mortality rate was 17.9% in Group 1
(PL <5 mmol/L), 28.9% in Group 2 (PL =5-10 mmol/L),
and 68.8% in Group 3 (PL >10 mmol/L).

Risk factors identified with 30-day mortality using
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Table 1 Clinical and preoperative characteristics of patients (n=255)

Xu et al. Prognostic value of peak arterial lactate in lung transplant

Variable Group 1 (PL <5 mmol/L) (n=153) Group 2 (PL 5-10 mmol/L) (h=86) Group 3 (PL >10 mmol/L) (h=16) Total (n=255)
Male 124 (81.05) 67 (77.91) 13 (81.25) 204 (80.0)
Female 29 (18.95) 19 (22.09) 3(18.75) 51 (20.0)
Age (years) 55.93+12.10 56.13+11.81 49.68+13.82 55.61+12.16
Lac 3.23+1.02 6.53+1.32 13.49+1.78 4.99+2.93
BE 6.86+3.65 6.34+3.12 8.62+5.61 6.80+3.66
HBP 20 (13.07) 15 (17.44) 0 35 (13.73)
Diabetes 24 (15.69) 12 (13.95) 0 36 (14.12)
CHD 13 (8.50) 4 (4.65) 2 (12.5) 19 (7.45)
ECMO support 82 (53.59) 53 (61.63) 10 (62.5) 145 (56.86)
PAP 22 (14.1) 17 (19.77) 1(6.25) 40 (15.69)
Bilateral lung 68 (44.44) 38 (44.19) 3(18.75) 109 (42.75)

The data are shown as mean =+ standard deviation or n (%). PL, peak arterial lactate level; LAC, lactate; BE, base excess; COPD, chronic
obstructive pulmonary disease; HBP, hypertension; CHD, coronary heart disease; ECMO, extracorporeal membrane oxygenation; PAP,

pulmonary artery pressure.

Table 2 Distribution of underlying lung disease in patients

Underlying lung disease Group 1 (n=153)

Group 2 (n=86)

Group 3 (n=16) Total (n=255)

Pulmonary fibrosis 75 (49.02) 38 (44.19) 7 (43.75) 128 (50.20)
COPD 31 (20.26) 12 (13.95) 2 (12.5) 45 (17.65)
Interstitial lung diseases 15 (9.80) 12 (13.95) 1(6.25) 28 (10.98)
Bronchiectasis 9 (5.88) 7 (8.14) 1(6.25) 17 (6.67)
Silicosis 8 (5.23) 9(10.47) 3(18.75) 20 (7.84)
Others 13 (8.50) 7 (8.14) 1(6.25) 21 (8.24)
The data are shown as n (%). COPD, chronic obstructive pulmonary disease.

Table 3 30-day mortality in the three groups

Variable Group 1 (n=153) Group 2 (n=86) Group 3 (n=16) Total (n=255) P value
Early mortality 26 (16.99) 22 (25.58) 11 (68.8) 59 (23.14) <0.01

The data are shown as n (%).

logistic regression analysis are shown in 7ible 4. In addition
to PL, other variables such as gender, age, ECMO support,
pulmonary artery pressure (PAP), single or bilateral L'Tx,
peak BE value, hypertension, diabetes, and coronary heart
disease were included in the univariate analyses to predict
30-day mortality. If the P value was <0.05, multivariate
logistic regression analyses were performed to assess these

© Journal of Thoracic Disease. All rights reserved.

factors. Subsequently, PL, age, and diabetes were identified
as independent risk factors for 30-day mortality.

Univariate Cox regression identified PL as a risk
factor for late mortality (Table 5). Likewise, diabetes was
considered to be a risk factor. Subsequent multivariate
analysis confirmed both PL and diabetes as independent
risk factors for late mortality.

7 Thorac Dis 2020;12(12):7365-7373 | http://dx.doi.org/10.21037/jtd-20-3445



Journal of Thoracic Disease, Vol 12, No 12 December 2020

Table 4 Logistic regression analysis for predictors of 30-day

mortality

Risk Univariate analysis Multivariate analysis
factors OR(95%Cl) Pvalue OR(95% Cl) P value
PL 2.34 (1.29-4.22) 0.005 2.62 (1.42-4.84) 0.002
Gender 0.75 (0.37-1.50) 0.42 - -
(male)

Age 0.75 (0.42-1.35)  0.34 - -

ECMO 0.68 (0.37-1.24)  0.20 - -

PH 0.64 (0.27-1.53) 0.32 - -
Single/ 0.79 (0.44-1.41) 0.42 - -
bilateral

BE 0.83 (0.46-1.49) 0.52 - -
HBP 0.39 (0.13-1.15)  0.09  0.87 (0.38-1.06) 0.076

Diabetes 2.24 (1.05-4.77) 0.04 2.60 (1.22-5.54) 0.005
CHD 1.20 (0.42-3.49) 0.73 - -

PL, peak arterial lactate level; ECMO, extracorporeal membrane
oxygenation; PH, pulmonary hypertension; BE, base excess;
HBP, hypertension; CHD, coronary heart disease.

Table 5 COX regression analysis for predictors of late mortality

Risk Univariate analysis Multivariate analysis
factors HR(95% Cl) Pvalue HR(95% Cl) P value
PL 2.60 (1.09-6.17) 0.03 2.70 (1.13-6.42) 0.025
Gender 1.40 (0.41-4.75)  0.59 - -
(male)

Age 1.27 (0.53-3.07) 0.60 - -

ECMO 0.58 (0.21-1.31) 0.17 - -

PA 0.53 (0.12-2.28) 0.39 - -
Single/ 0.95 (0.40-2.29) 0.92 - -
bilateral

BE 0.29 (0.12-1.30) 0.062 - -
HBP 1.09 (0.37-3.24) 0.88 - -
Diabetes  2.76 (1.01-7.55) 0.05 2.95(1.07-8.10) 0.036
CHD 1.65(0.38-7.10) 0.50 - -

PL, peak arterial lactate level; ECMO, extracorporeal membrane
oxygenation; PA, pulmonary hypertension; BE, base excess;
HBP, hypertension; CHD, coronary heart disease.
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Figure 2 The distribution of peak lactate values of admitted
patients, showing 40% had hyperlactatemia after ITx. LT, lung

transplantation.

The lactate value distribution and outcome

The distribution of lactate value is presented in Figure 2,
and of the admitted patients, 102 (40%) had hyperlactatemia
(PL >5 mmol/L) after LTx. In Figure 3, 33.73% of those
with PL <5-10 mmol/L and 6.27% with PL >5 mmol/L,
the Kaplan-Meier curves shows postoperative survival
stratified by PL in LTx patients. While Figure 4 shows the
corrected survival curves for late survival in the three groups

(P<0.05).

Discussion

The present study investigated the role of PL within 72 h
of LTx in predicting 30-day and late mortality. We found
increased arterial lactate was associated with a significant
risk of death. In logistic regression, the PL level as well
as diabetes was associated with 30-day mortality. In
multivariate regression analyses, PL was an independent
predictor of poor outcome, which was related to late
mortality. The incidence of 30-day mortality in the three
groups was 16.99%, 25.58% and 68.8% respectively, which
suggested elevated lactate had a prognostic value for short-
term mortality.

Prior research has documented that the perioperative
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postoperative survival stratified by PL in I'T'x patients (Log Rank
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Figure 4 The corrected survival curves for late survival in the
three groups. All variables were entered in the Cox regression
analysis (P=0.031).

lactate level in high-risk patients shows that postoperative
hyperlactatemia is associated with a disorder of
intraoperative oxygen delivery and consumption, an “oxygen
debt” (11) and/or a reduction in tissue ability to extract
oxygen (12). Recent studies indicate that an impaired
microcirculation function with an increased lactate level

contributes to poor outcome in postoperative patients

© Journal of Thoracic Disease. All rights reserved.
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and critically ill patients (4,6,7,12). In our findings, PL as
a unique predictive risk factor was significantly related to
30-day and late mortality in LTx patients, which is in line
with previous findings. Felten ez /. (13) have provided
evidence of the association between hyperlactatemia and
postoperative allograft dysfunction after bilateral L'Tx in
cystic fibrosis patients, reporting that hyperlactatemia
reflects the severity of early primary graft dysfunction which
is responsible for significant morbidity and mortality after
LTx. To some extent our results were also in agreement
with their opinions. Research involving patients who
received liver transplantation suggested initial postoperative
lactate values were moderately predictive of 30-day and in-
hospital mortality (14-16). In addition, postoperative peak
hyperlactatemia at 24 hours was associated with higher in-
hospital and long-term mortality in patients after cardiac
surgery when hyperlactatemia was defined as a lactate value
over 3.0 mmol/L (17). Furthermore, increased arterial blood
lactate levels during the first 24 hours in the ICU following
gastrointestinal surgery showed a strong association with an
increased risk of death (18). It is mentioned in the literature
early complications and mortality after LT’x, while previous
studies indicated that perioperative factors and management
also affected the long-term prognosis (19). In the study,
we chose the postoperative PL. within 72 h postoperatively
based on our work experience. Besides, we also consider
additional hemodynamic events occurring in the ICU
postoperatively

However, there have been few reports focusing on
the relationship between lactate and mortality in LTx
patients, and this has prompted the current study. A
retrospective study in one of the largest Japanese single-
center cohorts revealed that hyperlactatemia occurred
after heart transplantation in 59.2% of the population but
was not associated with unfavorable outcomes other than
pulmonary complications (20). They also found respiratory
dysfunction after transplantation due to deconditioning of
the respiratory muscles before transplantation. Moreover,
Meyer et al. found that patients with heart failure had a
decreased respiratory muscle function, which causes a
poorer outcome (21). We hypothesize that LTx patients
with cardiorespiratory dysfunction who have poor
exercise tolerance are prone to develop postoperative
hyperlactatemia and may be likely to have a worse
prognosis. Patients undergoing I'Tx could be considered
as a relatively different category of patient, due to the
nature of the postoperative pathophysiological process,
such as ischemia reperfusion injury and graft rejection. It is
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conceivable that anaerobic metabolism from a local oxygen
deficit and a state of accelerated glycolysis might result in a
high lactate concentration.

We showed a 30-day mortality rate of 23.14% during the
study period in our center, whereas Thabut (22) reported
a 3-month mortality rate of only 11%. A larger drop in
early survival in the 30 days following LTx might be due
to the graft quality. Improvements in the management
of L'Tx patients in the early postoperative period are
expected to narrow the gap in future. Single and bilateral
LTx has evolved as two therapeutic options in patients
with end stage chronic lung disease refractory to medical
management. The Statistics of the International Society
for Heart and Lung Transplantation (ISHLT) registry has
suggested that survival is better in bilateral compared with
single-lung transplant recipients (23). Our study revealed
no difference in early and late mortality between double and
single L'Tx, which is in accordance with findings reported
by the American Thoracic Society and the European
Respiratory Society (24). Furthermore, whether LT'x with
intraoperative ECMO support is beneficial for patients with
PH or is related to poor outcome remains controversial
(25-28). Our data have not shown any definitive evidence of
the detrimental nature of ECMO support in the presence
of pulmonary hypertension, although these associations are
confounded by the differences between limited populations,
particularly in regard to the patients’ underlying conditions.

As hypoperfusion, inflammatory reaction and ischemia-
reperfusion injury occurred during the perioperative period
of LT, it seems reasonable that hyperlactatemia developed.
Early arterial lactate measurement was useful in guiding the
hemodynamic optimization, while sustained hyperlactatemia
may contribute to organ failure, which is harder to treat (10).
Several other etiological factors may cause an elevated
lactate level leading to hyperlactatemia including systemic
inflammatory reaction, microcirculation, tissue hypoxia,
mitogenic factors as well as unrecognized concomitant
infections, septic shock, and some forms of mesenteric
ischemia (29). Patients with or without hyperlactatemia
showed similar demographic, clinical, and laboratory
variables even though their prognosis was significantly
different, suggesting that hyperlactatemia is a prominent
marker independent of any other clinical variables. Serum
lactate reflects a balance of its production and clearance,
which in the case of LT'x could be impaired, contributing to
lactic acid accumulation.

It is worth discussing the interesting finding that
patients with diabetes suffered a greater risk of 30-day
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and long-term mortality, which is also consistent with
previous research (30). Glucose and lactate are interrelated
components of the carbohydrate metabolism, each with
the capacity to serve as a precursor for the biosynthesis
of the other (31). Higher lactate levels correspond with
higher glucose levels. Lactatemia co-occurring with
hyperglycemia in cardiac surgery (32) is considered to be
a better predictor of mortality than hyperglycemia alone
(33,34). Extreme metabolic responses to surgical stress,
such as hyperglycemia and hyperlactatemia, have been
associated with worse outcomes after major operations and
in critical illness. Hypoxia and ischemia cause inhibition
of mitochondrial oxidative phosphorylation, which
prevents the complete oxidation of glucose. Consequently,
anaerobic glycolysis becomes the primary source of energy
for the cells. Enhanced anaerobic glycolysis causes the
accumulation of lactate. Lactate is therefore considered to
be a useful biomarker of tissue hypoxia.

Our study suffers from some limitations. First, this
retrospective study had a relatively small number of
patients, and the follow-up period was limited which did not
allow us to accurately differentiate outcome over a longer
period. The long-term outcome for patients needs further
study. Second, because of the observational retrospective
nature of this study which was based on a single hospital
experience, the results may lack universality. Also, there may
have been some unknown confounders during the ICU stay
that affected the outcome for some patients. Therefore, our
results must be interpreted with a degree of caution. Third,
lactate clearance was not investigated in our study, since a
small number of patients lacked arterial blood samples for
the initial lactate measurement. Our finding that patients
with diabetes had a greater risk of mortality warrants
further research to elucidate the role of postoperative
hyperglycemia in L'Tx patients and the origin and functional
significance of glycemic control, which may direct future
therapy and outcome. As such, the data presented here
could be promising for therapeutic applications.

Conclusions

In conclusion, our findings revealed that the level of
postoperative peak lactate within 72 h of LTx was an
independent risk factor in predicting 30-day and later
mortality, regardless of the initial lactate level and the
presence of lactate clearance. In the future, long-term
multi-center investigations with larger samples and a greater
number of predictive variables should be conducted in order
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to enhance prognosis and improve the clinical outcome for
patients.
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