
Annals of Clinical and Analytical Medicine 150

Annals of Clinical and Analytical Medicine
Original Research

Sadiye Yolcu1, Kemal Sener1, Nurettin Yılmaz1, Mehmet Tunç1, Ahmet Aktas2, Nurettin O Dogan3

1 Department of Emergency Medicine, Adana City Research & Education Hospital, Adana
2Department of Internal Medicine, Cumhuriyet University Medical School, Sivas

3 Department of Emergency Medicine, Kocaeli University Medical School, Kocaeli, Turkey

Lactate in COVID-19

Initial serum lactate levels of COVID-19 patients

DOI: 10.4328/ACAM.20225  Received: 2020-05-28   Accepted: 2020-06-26  Published Online: 2020-07-04    Printed: 2021-02-01   Ann Clin Anal Med 2021;12(2):150-152	
Corresponding Author: Sadiye Yolcu, Department of Emergency Medicine, Adana City Research & Education Hospital, Adana, Turkey.
E-mail: sadiyeyolcu@yahoo.com    GSM: +90 5053596731 
Corresponding Author ORCID ID: https://orcid.org/0000-0003-3323-9213      

Abstract
Aim: In this study, we aimed to research whether the serum lactate of the COVID-19 patients presented to the initial emergency department can be used to 
make prognosis of the patients. 
Materials and Methods: A total of 39 COVID-19 patients were included in the study. Fourteen (35.8%) patients were over 65 years old (Group 1). Twenty-five 
patients (64.2%) were under 65 years old (Group 2). The diagnosis was made via the oro-nasopharyngeal swab PCR test. We noted the demographic data (age, 
gender, comorbidities), initial (emergency service presentation) complete blood count parameters including WBC, Plt/Lymp ratio, CRP, procalcitonin and serum 
lactate levels. We also noted the hospitalization unit (clinic/intensive care unit), hospitalization length, and the outcomes. Patients were divided into two groups 
according to 65 years and the groups’ laboratory results with the prognosis. 
Results: The mean age of the study group was 55 years. Fourteen (35.8%) patients were over 65 years old. Serum lactate levels did not significantly differ 
between groups. Hospital length of stay was significantly longer in patients over 65 years of age. Age and hospitalization length were positively correlated 
with age in all patients.
Discussion: Serum lactate level measurement has recently become an important parameter especially for critically ill patients. It is beneficial for predicting the 
severity and prognosis in severe infections. Serum lactate levels in COVID-19 patients did not differ between age groups. Hospitalization length was longer 
in elderly patients. 
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Introduction
COVID-19 is a worldwide pandemic viral infection with a high 
prevalence and mortality rate [1]. Up to date, millions of people 
have been infected all over the world [2].  This rapid-spreading 
infection causes several systemic effects, such as pneumonia 
and myocarditis, on the other hand, most of the infected people 
may not have any symptom or a clinical finding [3,4].  The main 
symptoms and clinical findings include fever, cough, fatigue, 
loss of smell and taste dysfunction, and typical CT images of 
ground-glass [5,6]. 
Serum lactate is a well known valuable prognostic marker for 
different clinical situations, such as serious infections and 
sepsis [7-9].  Serum lactate level has a positive correlation with 
mortality in critically ill patients with severe infection [8-10].  
Emergency clinicians use lactate for providing early goals of 
sepsis when the level is higher than 4.0 mmol/L [11,12]. It is an 
easy accessible, cheap and can be achieved from venous blood 
gase immediately. 
The COVID-19 patients first present to the COVID area which 
is settled as a part of our emergency department. Emergency 
clinicians follow-up these patients till hospitalization in the 
inpatient clinic or intensive care unit. Because of a lack of data 
from the emergency departments, in this study, we aimed to 
research whether the serum lactate of the COVID-19 patients 
at the initial presentation to the emergency department can be 
used to make the prognosis of the patients. We also aimed to 
determine whether there is a difference between the patients 
under 65 years old and over 65 years old. 

Material and Methods
After the ethics committee approval, in this retrospective 
study, we evaluated COVID-19 diagnosed and hospitalized 
patients between 15 March 2020 and 31 March 2020. Totally 
39 COVID-19 patients were included. Fourteen (35.8%) patients 
were aged over 65 years (Group 1). Twenty- five patients (64.2%) 
were under 65 years old (Group 2). The diagnosis is made via the 
oro-nasopharyngeal swab PCR test. We noted the demographic 
data (age, gender, comorbidities), initial (emergency service 
presentation) complete blood count parameters including WBC, 
plt/lymp ratio, CRP, procalcitonin, and serum lactate levels. 
We also noted the hospitalization unit (clinic/intensive care 
unit), hospitalization length, and the outcome. Patients were 
divided into two groups according to 65 years and the groups’ 
laboratory results with the prognosis. 
We included all COVID-19 diagnosed and hospitalized patients 
in this study. The exclusion criteria were patients under 18 
years old, cardiopulmonary arrest in the ED, and the pregnants. 
Statistical Analyses
Statistical comparisons were performed using the statistical 
software package SPSS 23.0 (SPSS Inc., Chicago, IL, USA). 
The Shapiro-Wilks test was used for normal distribution.  For 
comparing parameters without normal distribution, the Mann-
Whitney U test was used. The Chi-Square test was used for 
comparing the categorical variables. The Spearman’s test was 
used for correlation analyses. Definitive statistics were noted as 
“Mean ± standard deviation (SD)” and “ Median (interquartiles, 
IQR)”. The significance level was 0.05.

Results
We included 21 males, 18 females, totally 39 patients in our 
study. The mean age of the study group was 55 years. Fourteen 
(35.8%) patients were aged over 65 years. Serum lactate levels 
were not significantly different between groups. Hospitalization 
length was significantly longer in the patients aged over 65 
years. The hospitalization unit and the outcomes did not differ 
between the groups (Table 1). Age and hospitalization length 
were positively correlated with  age in all patients (Table 2).

Discussion
In this study, we included 39 COVID-19 PCR test positive 
patients. Hospitalization length was significantly longer in the 
patients aged over 65 years. Serum lactate levels, hospitalization 
unit,  and the outcome did not differ between groups. Age and 
hospitalization length were positively correlated with age in all 
patients
Serum lactate level measurement is one of the most important 
tools for emergency clinicians. The physiologic processes of this 
marker are well defined and overproduction of this molecule 
and decreased elimination provide important data for critically 
ill patients, such as sepsis or other serious infections [13,14]. 
Anaerobic metabolism of the tissues results in high production 

Table 1. Clinical characteristics and differences between 
groups according to 65 years of age

All patients
n=39

>65 years
n=14

<65 years
n=25

P   

Age 55 (36-68) 76 (66-80) 38 (28-55) 0.000

Males 21 (53.8%) 4 (28.6%) 17 (68.0%) 0.018

DM 9 (23.1%) 5 (20.0%) 4 (28.6%) 0.696

HT 6 (15.4%) 1 (4.0%) 5 (35.7%) 0.016

WBC 6900 (4900-9600) 7400 (4600-9450) 6300 (5000-9800) 0.740

CRP 18.2 (6.7-76.2) 28.9 (11.2-100.8) 13.6 (4.6-73.1) 0.263

PCT 0.05 (0.02-0.12) 0.09 (0.04-0.97) 0.03 (0.02-0.1) 0.051

Lactate 14 (11-17) 14 (8-15) 15 (12-18) 0.098

Hospital Length 6 (4-11) 10 (5-18) 5 (4-7) 0.012

Hospital into ICU 5 (12.8%) 2 (8.0%) 3 (21.4%) 0.329

Ex ratio 4 (10.3%) 1 (4.0%) 3 (21.4%) 0.123

DM: Diabetes mellitus, HT: Hypertension, WBC: White blood cell, CRP: C-Reactive Protein, PCT: 
Procalcitonin, ICU: Intensive Care Unit

Age
Lactate
(mg/dl)

WBC PCT CRP
Hospital.
Length

Hospital.
Unit

Age r=-0.210
p=0.198

r=0.225
p=0.168

r=0.414
p=0.09

r=0.327
p=0.042

r=0.44
p=0.04

r=0.368
p=0.02

Lactate
(mg/dl)

r=-0.210
p=0.198

r=0.107
p=0.516

r=0.004
p=0.979

r=0.062
p=0.707

r=-0.019
p=0.907

r=-0.151
p=0.36

WBC r=0.225
p=0.168

r=0.107
p=0.516

r=0.004
p=0.979

r=0.296
p=0.067

r=0.102
p=0.537

r=0.266
p=0.102

PCT r=0.414
p=0.09

r=0.004
p=0.979

r=0.004
p=0.979

r=0.601
p=0.000

r=0.142
p=0.389

r=0.175
p=0.287

CRP r=0.327
p=0.042

r=0.062
p=0.707

r=0.296
p=0.067

r=0.601
p=0.000

r=0.301
p=0.062

r=0.279
p=0.085

Hospital.
Length

r=0.44
p=0.04

r=-0.019
p=0.907

r=0.102
p=0.537

r=0.142
p=0.389

r=0.301
p=0.062

r=0.093
p=0.657

Hospital.
Unit

r=0.368
p=0.02

r=-0.151
p=0.36

r=0.266
p=0.102

r=0.175
p=0.287

r=0.279
p=0.085

r=0.093
p=0.657

Table 2. Correlation analyses in all COVID-19 patients
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of lactate and it is known that hyperlactatemia occurs in 
serious infections [15], and hyperlactatemia is associated with 
a higher mortality ratio in these patients [16]. As a result, when 
the initial serum lactate is high, additional clinical interventions 
should be provided to decrease tissue hypoxia.  Oxygen support 
has not been shown clinically [17,18]. Cryptic shock is a term to 
define the normotensive septic patients with elevated serum 
lactate and it is related to high mortality. A high death ratio 
occurs when the serum lactate level is 4 mmol/L or higher [11]. 
This year, the COVID-19 pandemic has affected the whole 
world, and we do not have enough knowledge to manage these 
patients. Data on critically ill COVID-19 patients are especially 
important for all clinicians to save the lives of victims. The 
emergency management data on serum lactate levels are 
limited for these critically ill patients. According to a COVID-19 
case series, hypotension occurred in 17 of 24 patients, which 
required fluid and vasopressor administration. Similarly, serum 
lactate levels are higher in critically ill COVID patients [13,18].  
These data suggested us the lactate level can be a prognostic 
factor as it is commonly used in sepsis and septic shock. 
Limitations
We included a small study group in this study because of the 
limited conditions and the required immediate data. 
Conclusion
COVID-19 patients’ serum lactate levels did not differ between 
age groups. Hospitalization length was longer in elderly 
patients. Further comprehensive studies are required for the 
prediction of  lactate levels, especially in critically ill COVID-19 
patients, and also, serial lactate measurement might be more 
effective in the management.  
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