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Can KL-6 be a specific marker of alveolar damage for COVID-19 patients? 
 
By Victor Ruiz, Fujirebio 
April 30, 2020 
 
With the outbreak of unknown form of pneumonia in Wuhan, China, in December 2019, a new coronavirus, 
Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) aroused the attention of the entire world.1,2 
 
Now, 4 months later, more than half of the world's population is in compulsory or recommended confinements, 
curfews and quarantines to prevent the spread of the COVID-19 virus. The pandemic has become one of the 
worst in the last decades, confronting healthcare professionals around the world with unprecedented clinical 
and operational challenges.  
 

Background 

The SARS-CoV-2 is the seventh coronavirus known to infect humans and seems to replicate faster than the 
SAR-CoV-1 and MERS viruses. The target of the SARS-CoV-2 is confirmed to be the same cell entry receptor, 
angiotensin-converting enzyme 2 (ACE2), as SARS-CoV-1, which is highly expressed in airway epithelial cells, 
primarily on type II alveolar cell.1–3 Histological examination of infected lung tissue shows diffuse alveolar 
damage with cellular exudate. Signs of pneumocyte desquamation, pulmonary edema and hyaline membrane 
formation are present, as in cases of acute respiratory distress syndrome (ARDS).4,5 The SARS-CoV-2 infection 
is an acute infection with spontaneous resolution although, in some cases, it can be fatal. The clinical 
presentation can vary from mild respiratory symptoms to severe pneumonia with poor prognosis. A severe 
clinical picture at disease onset can lead to death from massive diffuse alveolar damage resulting in end-stage 
respiratory failure. 
 

Clinical picture 

The clinical picture (infection) associated with the SARS-CoV-2 is called COVID-19. People with COVID-19 
generally develop signs and symptoms, including mild respiratory symptoms and fever, on an average of 5-6 
days after infection (mean incubation period 5-6 days, range 1-14 days).6,7  
The most common symptoms at onset of illness are fever, dry cough, fatigue (myalgia or asthenia) and dyspnea 
(shortness of breath); less common symptoms are sputum production, headache, hemoptysis (coughing up of 
blood), and diarrhea. In addition, rhinorrhea (nasal congestion) and sore throat can be found in some cases.6,7 
From a radiological point of view, COVID-19 pneumonia shows a bilateral involvement. In more severe 
patients, the radiological picture often consists of lobar and sub-segmental consolidations. In less severe 
patients, who do not need intensive care, computerized tomography (CT) chest scan shows bilateral ground-
glass opacities and areas of sub-segmental consolidation.8 
 

Disease evolution 
The WHO estimates that approximately 80% of laboratory confirmed patients have had mild to moderate 
disease, which includes non-pneumonia and pneumonia cases. The other 20% will develop respiratory 
insufficiency, with 13.8% having severe disease (dyspnea, respiratory frequency ≥30/minute, blood oxygen 
saturation ≤93%, PaO2/FiO2 ratio <300, and/or lung infiltrates >50% of the lung field within 24-48 hours) 
and 6.1% having critical disease (respiratory failure, septic shock, and/or multiple organ 
dysfunction/failure).6 Within these last two groups that accounts for 20% of all the COVID-19 patients, 10-
15% of the cases will develop ARDS9, requiring invasive ventilation around 5% of all patients suffering from 
COVID-19. 
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The role of laboratory medicine  

Lippi and colleagues9 already address the way laboratory medicine plays a key role to counteract this viral 
outbreak in these exceptional times. “There are at least three major areas where in vitro diagnostics can also 
provide essential contributions to diagnostic reasoning and managed care of patients with suspected or 
confirmed SARS-CoV-2 infection. These include etiological diagnosis, patient monitoring, as well as 
epidemiologic surveillance.”  
 
It is in these three areas where the in vitro diagnostics efforts are focusing: 

Diagnosis 

• Real-Time PCR 
• Rapid immunochromatography tests (antigen-based detection / 

antibody-based detection) 
• Serological tests in blood (IgM and IgG) 

Staging / Prognostication / 
Therapeutic monitoring 

• Unspecific markers (IL-6, PCT, Ferritin, others) 
• Specific markers of the tissue (KL-6) 

Epidemiologic surveillance  
• Serological tests in blood (IgM and IgG) 
• Rapid immunochromatography tests (antibody-based detection) 

 
The role of serum biomarkers have been extensively defined in many reports describing in detail the 
epidemiological and clinical characteristics of COVID-19 patients and how biomarkers can be of aid in staging, 
prognosticating and monitoring.10–17 

Patients suffering from 
COVID-19

80% patients will not 
develop respiratory 

insufficiency

20% will develop 
respiratory 

insufficiency

5-10% will not develop 
ARDS

10%-15% will develop 
ARDS

10% will not require 
invasive ventilation

5% will require 
invasive ventilation
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Disease staging 

There are two distinct but overlapping pathological subsets in disease evolution, the first triggered by the 
virus itself and the second, the host response. The acute disease progression is divided in three phases:18,19 
Early infection phase 

• The virus infiltrates the lung parenchyma and begins to proliferate. This stage is characterized by mild 
constitutional symptoms. Alveolar epithelial cells type II release inflammatory signals that mark the 
initial response by innate immunity (monocytes and macrophages recruitment). 

• Diagnosis at this stage includes respiratory sample PCR, serum testing for SARS-CoV-2 IgM and IgG, 
along with chest imaging, complete blood count (CBC) and liver function tests. CBC may reveal a 
lymphopenia and neutrophilia. Coagulation functions and lactate dehydrogenase (LDH) are elevated 
and procalcitonin (PCT) might be elevated without other significant abnormalities. 

Pulmonary phase 
• Macrophages release cytokines that promote the inflammatory processes (vasodilation, endothelial 

permeability, leukocyte recruitment) and lead to fluid accumulation in the alveolus, diluting the 
surfactant, which triggers the onset of alveolar collapse, decreasing gas exchange and increasing the 
work of breathing. It is at this stage that most patients would need to be hospitalized for close 
observation and management. The immune response continues, neutrophils are recruited to the site 
of infection and release Reactive Oxygen Species (ROS) to destroy infected cells. Type I and II cells are 
destroyed, leading to the collapse of the alveolus and causing Acute Respiratory Distress Syndrome 
(ARDS). Intensive care unit admission at this time point is the norm with a percentage of patients 
requiring ventilators and life support if hypoxia ensues. 

• Blood tests reveal increasing lymphopenia, along with transaminitis (increase alanine transaminase 
(ALT) and aspartate transaminase (AST)). Furthermore, markers of systemic inflammation (i.e. CRP) 
may be elevated, but not remarkably and PCT levels are low to normal. 

Severe hyperinflammation phase 
• The host inflammatory response continues to amplify (even with diminishing viral loads) and results 

in protein rich fluid entering the bloodstream and traveling elsewhere in the body, causing Systemic 
Inflammatory Response Syndrome (SIRS). The systemic inflammation (cytokine storm) may correlate 
with lymphopenia and is characterized by septic shock, multi-organ failure and elevation of key 
inflammatory markers. 

• In this severe hyperinflammation phase, inflammatory cytokines and biomarkers such as interleukin 
(IL)-2, IL-6, IL-7, granulocyte-colony stimulating factor, macrophage inflammatory protein 1-α, tumor 
necrosis factor-α, C-reactive protein, ferritin, and D-dimer are significantly elevated. Troponin and N-
terminal pro B-type natriuretic peptide (NT-proBNP) can also be elevated. 
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Specific marker of alveolar damage 

Krebs von den Lungen 6 (KL-6) is a mucin-like 
glycoprotein expressed on the surface membrane of 
alveolar epithelial cells (AEC-II) and bronchiolar 
epithelial cells. More than 350 papers investigating the 
clinical significance of KL-6 in various types of 
Interstitial Lung Diseases (ILDs) have been published 
suggesting that KL-6 serum levels are useful for:20 

• detecting the presence of AEC injury 
• evaluating disease activity 
• predicting clinical outcomes in various types of 

ILDs 
 
During the infection and the subsequent immune 
response of COVID-19 patients, AEC-II are primarily 
infected and play a key role in releasing 
proinflammatory signals that enhance the cytokines 
performance. In more severe cases, accumulation of 
fluid in the alveolus and difficulties in breathing will be 
the norm. During this pulmonary phase, there will be a 
relevant number of cases (10-15%) in which AEC-I and 
AEC-II will be destroyed in great extent, leading to 
alveolus collapse and ARDS. 
 
According to Koyama and colleagues21, plasma KL-6 was elevated in ARDS patients and correlated with lung 
injury and mortality. Besides, Kondo et al22, reported higher levels of  KL-6 in non-survivors than in survivors 
in epithelial lining fluid (ELF) and serum samples on days 0 to 3 after ARDS diagnosis. The optimal cut-off 
values were set at 3453 U/mL for ELF and 530 U/mL for serum by receiver operating characteristic (ROC) 
curve analyses. They concluded, that patients with KL-6 concentrations in ELF higher than 3453 U/mL or 
serum concentrations higher than 530 U/mL had significantly lower survival rates up to 90 days after ARDS 
diagnosis. Further studies support the usefulness of KL-6 as a marker of alveolar type II cell dysfunction in 
ARDS, like Nathani et al 23, who reported that KL-6 levels reflect the severity of lung injury and neutrophilic 
inflammation, suggesting that KL-6 release across the alveolar epithelial barrier is associated with a poor 
prognosis. Data from this study showed that KL-6 levels in plasma and bronchoalveolar lavage fluid (BALF) 
were persistently elevated in ARDS patients compared with normal and at-risk individuals. In addition, in this 
patient cohort, KL-6 levels were increased in ARDS patients who subsequently died of the disease compared 
to those who survived. 
 

Potential role of KL-6 in COVID-19 patients 

Fujirebio Europe is committed to assist the healthcare professionals, now more than ever, to provide the best 
possible support for diagnosis, prognosis and therapy follow-up of COVID-19 patients. We are working side 
by side with physicians and laboratories to help to assess disease severity and ARDS development in critically 
ill patients. Our group of experts has identified two potential clinical utilities of KL-6 in patients suffering from 
COVID-19; first, in the stratification of ARDS patients between survivors and non-survivors (prognosis), and 
second, in the assessment of the residual fibrosis as a result of acute lung injury (ALI) after COVID-19 infection 
that many survivors will carry in the future to come. 
 
 

Figure 1: Process of disease activity 



  

 

Fujirebio Europe N.V. T +32 (0)9 329 13 29 info@fujirebio.com BTW BE 0427.550.660 - RPR Gent 

Technologiepark 6 - B-9052 Gent, Belgium F +32 (0)9 329 19 11 www.fujirebio.com KBC 440-0117601-12 - IBAN: BE19 4400 1176 0112 - BIC: KREDBEBB 

 
Figure 2: Classification of COVID-19 Disease States and Potential Therapeutic Targets18 

 
For the potential added value of KL-6 in patients suffering from pulmonary fibrosis as a result of ALI we would 
like to refer to available content at https://kl-6.fujirebio.com/en 
 
There are many reference centers across Europe that have included KL-6 as one of the biomarkers within the 
COVID-19 protocol to strengthen the battery of tests for prognostication and to allocate better the available 
means for invasive ventilation. Due to its critical role in reflecting the severity of lung injury and neutrophilic 
inflammation and its translation into clinical practice, KL-6 might become one of the revelations in laboratory 
medicine during these exceptional and challenging times.   
 

About Fujirebio  
Fujirebio is a global leader in the field of high quality in vitro diagnostics (IVD) testing. It has more than 50 
years’ accumulated experience in the conception, development, production and worldwide commercialization 
of robust IVD products.  
 
Founded in 1950 in Tokyo, Japan, Fujirebio has over the years concluded a number of successful acquisitions 
of best-in-class IVD companies. Examples include Centocor Diagnostics in 1998, CanAg Diagnostics in 2006 
and Innogenetics in 2010. Today, Fujirebio’s global presence includes offices in the United States, Latin 
America, Europe and Asia as well as a vast international distribution network. 
 
Fujirebio has a strong and long-lasting tradition of collaborating with experts in the worldwide clinical 
community in the development of high-quality routine and truly novel biomarkers that cover a variety of 
disease states. Its IVD product lines span the range from specialized manual and automated testing to fully 
automated routine clinical laboratory testing solutions.  

https://kl-6.fujirebio.com/en
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Fujirebio is today a member of Miraca Group (Miraca Holdings Inc. listed on the Tokyo Stock Exchange – TYO: 
4544) and employs more than 1.200 people in Asia, Europe and America.  
 
For more information about Fujirebio please visit www.fujirebio.com. 
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