
High endocan levels are associated with
the need for mechanical ventilation
among patients with severe sepsis

To the Editor:

Sepsis affects more than 750000 Americans each year, with a mortality rate close to 30% [1]. A significant
amount of resources has been put into improving our understanding of sepsis and developing new
therapies. A push for early sepsis recognition and subsequent timely treatment has led to an interest in
inflammatory biomarkers to identify sepsis and its severity [2]. Respiratory dysfunction occurs in up
to 81% of cases and a significant proportion requires ventilatory support [1]. Studies have looked at a
variety of biomarkers, from inflammatory cytokines such as interleukin (IL)-6 to endothelial proteins
like intercellular adhesion molecule-1, to identify patients at greatest risk of developing respiratory
compromise [3].

Endocan is a 50-kDa dermatan sulfate proteoglycan initially discovered in lung and kidney endothelial
cells [4] and later in the vasculature and tumour cells [5]. Inflammatory mediators stimulate endocan
expression and elevated levels have been demonstrated in septic pneumonia [6] and in
community-acquired pneumonia patients [7]. Endocan also has been shown to be a marker for the
severity of acute respiratory distress syndrome (ARDS)[3], which may be explained by an incompletely
described pathway involving hypoxia inducible factor (HIF)-1 stimulating endocan expression [8].
Understanding the relationship between endocan and respiratory failure can help predict the severity of
disease, the need for more aggressive management and the development of new therapies for management
of hypoxia in various disease states. Therefore, the primary objective of our study is to determine the
association between endocan and the need for mechanical ventilation secondary to sepsis-related
respiratory failure during intensive care unit (ICU) admission in septic patients.

We performed a secondary analysis of a prospective cohort of patients admitted with severe sepsis at two
academic institutions, the South Texas Veterans Health Care System and the University Hospital in San
Antonio, TX, from November 2007 to October 2012 [9]. Blood samples to measure endocan levels were
drawn from all patients within 48 h of developing severe sepsis and prior to needing mechanical
ventilation. All patients received guidelines-based therapy, including antibiotics during their hospital stay.
The study was approved by the local Institutional Review Board (clinicaltrials.gov identifier
NCT00708799) [9]. Patients met the following inclusion criteria: age ⩾18 years, not requiring mechanical
ventilation during the first 48 h of ICU admission, suspected or documented infection with systemic
inflammatory reaction syndrome (SIRS) [10], and development of organ dysfunction. Patients were
excluded if they met any of the following: 1) receiving current macrolide antibiotic therapy; 2)
immunosuppressed [9].

Patients were followed daily during their ICU stay and evaluated for their requirement of mechanical
ventilation and for 1 year after hospital discharge for survival. Mechanical ventilation was defined as either
noninvasive or invasive forms of assisting or replacing spontaneous breathing. The Acute Physiology and
Chronic Health Evaluation II (APACHE II) score [11] and the Sequential Organ Failure Assessment
(SOFA) score [12] were calculated on admission to the ICU. Within 48 h of onset of severe sepsis and
admission to the ICU, a blood sample was collected from each patient and detection of endocan levels was
determined using a commercially available ELISA kit. The primary outcome was receipt of mechanical
ventilation during ICU admission and the secondary outcome was ICU mortality.

@ERSpublications
Endocan may have a role as a predictive biomarker for need for mechanical ventilation in patients
with severe sepsis http://ow.ly/raKd30bSqTk

Cite this article as: Mangat M, Amalakuhan B, Habib S, et al. High endocan levels are associated with the
need for mechanical ventilation among patients with severe sepsis. Eur Respir J 2017; 50: 1700013 [https://
doi.org/10.1183/13993003.00013-2017].

https://doi.org/10.1183/13993003.00013-2017 Eur Respir J 2017; 50: 1700013

| AGORA
RESEARCH LETTER

http://crossmark.crossref.org/dialog/?doi=10.1183/13993003.00013-2017&domain=pdf&date_stamp=
clinicaltrials.gov
http://ow.ly/raKd30bSqTk
http://ow.ly/raKd30bSqTk
https://doi.org/10.1183/13993003.00013-2017
https://doi.org/10.1183/13993003.00013-2017


Values are expressed as median with interquartile range. Fisher’s exact test was used to compare
categorical values between groups. The Mann–Whitney U-test was used for nonparametric and Student’s
t-test analysis of continuous variables when appropriate. A p-value <0.05 was deemed statistically
significant. A receiver operating characteristic (ROC) curve was used to assess the discrimination capacity
of endocan to predict the requirement of mechanical ventilation.

31 patients met the study criteria, with eight patients needing mechanical ventilation during the ICU
hospitalisation. Initiation of mechanical ventilation in our cohort was within 72 h of the endocan level
being drawn. Table 1 shows the characteristics of the patients by whether they received mechanical
ventilation or not. The primary sources of infection in both groups were pulmonary and urinary tract. The
patients requiring ventilatory support had a trend towards a higher SOFA score.

Patients with severe sepsis requiring mechanical ventilation during ICU admission had significantly higher
endocan levels than those not requiring mechanical ventilation. The median endocan levels were 2.39
(IQR (interquartile range) 1.7–2.7) ng·mL−1 and 4.86 (IQR 3.2–9.8) ng·mL−1 in patients not requiring
mechanical ventilation and requiring mechanical ventilation, respectively (p⩽0.001). Thus, levels of
endocan above 4.86 ng·mL−1 at the onset of severe sepsis were predictive of the later need for mechanical
ventilation. The area under the ROC curve (AUC) for the need for mechanical ventilation was 0.89. No
statistically significant differences in endocan levels were noted for ICU mortality (median (IQR) 4.9 (1.8–
12.6) versus 2.5 (1.9–3.0) ng·mL−1; p=0.2).

TABLE 1 Baseline demographics and clinical characteristics of patients at randomisation

Variables No ventilatory support Ventilatory support p-value

Patients n 23 8
Age years 59 (51–65) 58 (45–79) 0.6
Male 19 (83) 7 (87) 0.6
Comorbid conditions
Obesity 7 (30) 3 (37) 0.5
Prior cancer 7 (30) 1 (13) 0.8
Cardiovascular disease 4 (17) 2 (25) 0.4
Chronic heart failure 1 (4) 1 (13) 0.4
COPD 3 (13) 1 (13) 0.7
Chronic kidney disease 1 (4) 1 (13) 0.4
Depression 3 (13) 0 (0) 0.3
Diabetes mellitus 12 (52) 3 (37) 0.3
Hyperlipidaemia 4 (17) 1 (13) 0.6
Liver disease 1 (4) 0 (0) 0.7
Tobacco use 7 (30) 2 (25) 0.5
Alcohol use 6 (26) 0 (0) 0.2
Asthma 0 (0) 1 (12) 0.2

Source of infection
Pulmonary 4 (17) 3 (37) 0.5
Urinary tract 13 (56) 2 (25) 0.3
GI 1 (4) 3 (37) 0.4
Skin 4 (17) 0 (0) 0.3
Endocarditis 1 (4) 0 (0) 0.9

Severity of the disease
SOFA 6.0±2.8 8.6±3.6 0.06
Number of organ failure 1 (1–2) 2.5 (1–3) 0.08
PO2 mmHg 81.7±21.9 75.4±26 0.5
PaO2/FiO2 mmHg 252.6±120.2 219.1±131.7 0.6
PCO2 mmHg 32.8±7.2 34.9±11.1 0.5
Heart rate min−1 103±22 119±19 0.08
Respiratory rate min−1 28±6.7 32±8.6 0.2
Systolic blood pressure mmHg 89±9.8 91±26 0.7
Temperature C 37.3±1.4 37.0±2.2 0.6

Data are presented as median (interquartile range), n (%) or mean±SD, unless otherwise indicated. GI:
gastrointestinal; SOFA: sequential organ failure assessment; COPD: chronic obstructive pulmonary
disease; FiO2: inspiratory oxygen fraction; PaO2: arterial oxygen tension; PO2: partial pressure of oxygen; PCO2:
partial pressure of carbon dioxide.
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Endocan release is stimulated by multiple pathways, including endothelial injury and during sepsis by
pro-inflammatory cytokines. BECHARD et al. [13] demonstrated higher endocan levels in patients with
septic shock than in healthy controls. In vivo, higher endocan levels are associated with sepsis severity and
multiple organ failure, as demonstrated in the works by SCHERPEREEL et al. [6] and MIHAJLOVIC et al. [14].

Another pathway of interest is the relationship between endocan and HIF-1. In a colorectal cancer cell
model, hypoxia induces HIF-1 expression with subsequent endocan production [8]. Given the presence of
endocan and HIF-1 in the lungs, it would be reasonable to deduce that this pathway also may be present
in normal noncancerous human tissue cells as well. Our finding of increased endocan levels in those
patients requiring mechanical ventilation may be explained by subclinical hypoxia at the cellular level
resulting in HIF-1 production. The degree of endocan elevation may then be used as a predictor of disease
severity and the development of respiratory failure requiring mechanical ventilation. Previous studies have
shown contradictory associations between endocan and respiratory failure. One study in fact demonstrated
that lower endocan levels were associated with respiratory failure in a group of 20 patients with septic
shock [15]. Another study by TANG et al. [3] showed that higher endocan levels were predictive of further
decline in respiratory status in those with ARDS.

In terms of the association between endocan levels and mortality, limited data are available. In the study
by TANG et al. [3], elevated endocan levels were associated with higher mortality rates only in a cohort of
patients with ARDS. Although our study did not find an association between endocan levels and mortality
in patients with respiratory failure as defined by those requiring mechanical ventilation, our patients did
not meet the diagnostic criteria for ARDS and had less severe forms of respiratory failure.

Our study has some limitations that should be acknowledged. First, our sample size was small based upon
strict inclusion/exclusion criteria. Second, endocan levels were obtained only on ICU admission, limiting
our ability to assess dynamic changes in serum levels throughout the patient’s clinical course, including
response to treatment. Furthermore, the mechanically ventilated group had a trend towards greater severity
of illness, which may potentially affect the interpretation of the serum endocan levels. Lastly, our results
require further validation in other patient cohorts to confirm the strength of the association between
endocan levels and its potential predictive capacity for the need for mechanical ventilation.

In conclusion, there is evidence that endocan may have a role as a predictive biomarker for the need for
mechanical ventilation in patients with severe sepsis. High endocan levels were not associated with
mortality. The strength of these associations will need to be further validated in a larger cohort of patients.
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