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BACKGROUND:
Covid 19 caused by severe acute respiratory syndrome coronavirus 2( 
SARS-nCov 2) rst detected in 2019 has led to almost 5.5 million 
deaths among 308 million total cases worldwide with a total of 9.2 
billion administered vaccine doses as of January 2022. [1]Of these a 
vast number of patients needed admission in intensive care unit  and 
mechanical ventilation.[1] In some studies, it has been found that 
endotheliopathy is associated with the lung injury found in Covid 19 
and  the level of endothelial biomarkers like Ang-2, P- selectin , E-
selectin etc  can be used to predict mortality and survival in these 
patients.[2] Endothelial biomarkers have also been foundto be 
elevated in patients with non-covid acute respiratory distress 
syndrome (ARDS)  but not to the extent seen in covid  ARDS.[2,3] 
The objective of this study was to review all such existing literature 
and come to a consensus regarding the use of endothelial biomarkers in 
predicting the mortality in critically ill COVID 19 patients. 
Dexamethasone has been widely used in treating acute inammation 
in ARDS but its role in prevention of endothelial lung injury is not 
much known. [4] This study also aims to highlight on this aspect of use 
of Dexamethasone.

Pathogenesis:
The alveolar capillary membrane is formed of two separate barriers, 
the microvascular endothelium and the alveolar epithelium.[5] The 
integrity of this barrier is compromised by either endothelial or 
epithelial injury or more commonly both in case of ARDS. So, 
endothelial markers are signicant in both covid and non covid 
ARDS.[5,6] There are several markers to identify endothelial 
damage[6] .The initial rolling interaction of leucocyte is mediated by a 
family of proteins called selectins. [6]

There are three types of selectin expressed on leucocytes (L 
selectin),on endothelium (E selectin), on platelets and endothelium (p -
selectin).[6,7] There are several adhesion molecules that cause 
transmigration of leucocytes like ICAM, VCAM. [7]Ang -2 is and 
endothelial growth factor which causes polymorphonuclear cell 
inltration  and vascular leakage. Ang-1 maintains vessel integrity and 
prevent leakage. Ang 2 identies breaching of vascular barrier[7,8]

Cytokine storm is an uncontrolled systemic hyperinammation caused 
by cytokine excess, it can cause multiorgan failure and death 
.[9]Cytokines like IL-1,IL-6,IL-8,IL-10,TNF α , Interferon γ  are 
involved in this storm. Rapid deterioration andmortality risk in covid 
19 cases could be related to cytokinestorm.

Studies conducted show patients admitted in ICUwith higher level of 
IL-2,IL-7,IL-10,granulocyte colony stimulating factor , interferon 
inducible protein IP-10,monocyte chemoattractant protein MCP-
1,macrophage inammatory protein 1 alpha, and TNF α compared to 
non ICU patients.[8,9]

Dexamethasone, a very potent and highly selective glucocorticoid was 
rst approved for use in 1961. Despite causing pituitary adrenal 
depression and being long acting (t1/2>36 hrs), it doesn't cause much 
uid retention or hypertension. It has good anti-inammatory and 
immunosuppressive actions being twenty ve times more active than 
hydrocortisone and has been widely used in treatment of severe covid 
19 mainly due to its actions on the cytokinestorm.[8,9] Many 
mechanisms of its action have been found including negative 
regulation of COX-2 , negative regulation of genes for cytokines in 
endothelial cells and macrophages thereby leading to reduced 
production of cytokines likeIL-1,IL-2,IL-3,TNF alpha, reduced 
production of ICAM and ELAM in endothelial cells with reduced 
production of acutephase reactants.[8,9,10]

All these mechanisms have been found tobe effective in treating 
diffuse alveolar and endothelail damage.[8,9,10]Nagele P et al found 
in their study that vascular endothelial cells canbe infected by SARS-
CoV2. There was evidence of widespread endothelial injury  with 
associated  inammation in advanced cases ofCOVID-19. [11]Prior 
evidence has established the crucial role of endothelial cells in 
maintaining and regulating vascular homeostasis with blood 
coagulation. Aggravation of endothelial dysfunction in COVID-19 
may therefore impair organ perfusion and thus cause a procoagulatory 
state resulting in both macrovascular and microvascular thrombotic 
events. [9,10,11]

Fig 1 . Procedure of data extraction

Methodology:
We searched “ Google Scholar” , “PubMed”  and “  Cochrane Library” 
from June 2020 to January 2022  with keywords “ Covid 19” 
,”Endothelial Biomarkers”, “Covid ICU patients” and “ 
Dexamethasone” .Fig 1.
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ABSTRACT
Coronavirus disease caused by the virus SARS-nCOV2 rst detected in 2019 in Wuhan, China and then spread throughout the world creating a 
havoc and severe burden on the available health care resources worldwide. Multiple studies have been done to nd out the exact pathogenesis of 
this disease. However, few studies have focussed on the aspect of endothelial injury as marker of pulmonary damage in covid 19 patients .This 
study aims to review the already existing articles on the importance of endothelial biomarkers like VCAM, ICAM , P- selectin, Ang-2 and others as 
hallmark of pulmonary endothelial injury in critically ill COVID-19patients and to draw a meaningful conclusion. Further, it also aims to nd the 
role of Dexamethasone in reducing the inammation and endothelial injury in such patients.

KEYWORDS
COVID 19, Endothelial biomarkers, Covid ICU patients,Pulmonary Injury, Dexamethasone

18 International Journal of Scientific Research



Volume - 11 | Issue - 05 | May - 2022

All the articles relevant to the study were taken up and analysed as per 
Inclusion and Exclusion criteria.

DISCUSSION:
A retrospective study by Guervilly et al was conducted on 99 covid 
positive patients in   Aix-Marseille university where circulating 
endothelial cell (CEC) level in  ICU admitted patients was 
signicantly higher than in non ICU patients along with elevated levels 
of IP-10, sVCAM-1, IL-6, E-selectin. The level of(CEC)  positively 
correlated with duration of hospital stay ofthe patients. Increased level 
of  (CEC)also found associated with increased level of IP-10,VCAM- 
1showing evidence of endothelial injury in such covid 19 patients. [12]
A prospective study was conducted by Spadaro et al which included 
Covid 19 dedicated ICUs and non covid ICU of Ferrara university 
hospital. They found statistical higher  plasma levels of Ang-2 and 
ICAM-1in non-survivors compared to survivors at time of inclusion in 
Covid 19 related ARDS. But the levelsof P selectin ,E selectin ,RAGE 
did not differ. So,Ang- 2 and ICAM-1 considered the predictors of 
mortality. Inclassical ARDS, RAGE and P-selectin level was higher 
compared to covid related ARDS . Level of Ang-2, ICAM-1, E-
selectin were higher in case of Covid related ARDS than classical 
ARDS.[13]

An observational study was conducted by Vassiliou et al on 38 patients. 
They found higher values of P selectin, E selectin, Ang-2 and ICAM in 
the ICU non-survivors than survivors in critically ill covid 19 patients.  
Apart from vWF,  level of these molecularmarkers can act as  mortality 
indicator. Ang, ICAM , E selectin also showed to be of good prognostic 
value to possibly  identify thepatients who may die subsequently in 
ICU. Even, patients admitted in ICU showed higher levels of Ang 
2,vwf, than non ICU patients.[14]

The study by Iraklis etal suggested that increased Ang-2 level in  
ARDS patients was  both associated with   increased mortality and 
organ failure besides  lung.They also found plasma level of Ang-2 
holding predictive value against number of days of unassisted 
ventilation.

More precisely  with greater  values thepatients presented with more 
days of organ failure besides ARDS. [15]

Study by Wong et al found that SARS patients showed marked 
elevation of Th1 cytokine interferon (IFN)-γ, inammatory cytokines 
like interleukin IL-1, IL-6 and IL-12for at least 2 weeks after disease 
onset and signicant elevation of neutrophil chemokine IL-8, 
monocytechemoat t ractant  prote in-1 (MCP-1) ,  and Th1 
chemokine,IFN-γ-inducible protein-10 (IP-10).Corticosteroid 
reduced signicantly IL-8, MCP-1 and IP-10 concentrations from ve 
to eight days after treatment  in their study population.[16]

Study by Kim et al provided an overview of cytokinestorm in COVID-
19 and treatments currently being usedto address it .Further they 
discussed the potential therapeutic role of extracorporeal cytokine 
removal totreat the cytokine storm associated with COVID-19. [17] 
Study by Mendez et al in 2020 in Valencia found that a signicant 
number of Covid 19 patients showed a sustained increase in 
endothelial markers. [18]

Further it was noted that proADM and proendothelin levels were 
signicantly elevated in ICU admitted covid patients and the elevated 
levels correlated with poor mortality. [18]

Mancuso et al found that viable circulating endothelial progenitors 
(CEPs) were signicantly increased in Covid 19 patients and a positive 
correlation was found between the copies of SARS-CoV-2 RNA in the 
cellular fraction and apoptotic CEPs per millilitre in severe COVID-19 
patients .They concluded that CD146+ CEC and CEP can be used as 
biomarkers of endothelial damage in COVID-19 patients. [19] The 
pulmonary endothelium is increasingly being seen as important in both 
the progression and resolution of ARDS and can be used as a 
therapeutic target. Pulmonary edema from increased endothelial 
permeability is hallmark of acute lung injury [19]

In 2020, a study by Kim et al in South Korea showed that 
Dexamethasone usage in mechanically in tubated Covid 19 patients 
was associatedwith decrease in C- Reactive protein and improved 
radiological score as well as marginally with increased sp02/Fi02ratio. 
Further it was found that dexamethasone usage led to signicant 

reduction in concentration of ICAM 1, Ang-2 and sRAGE. They 
concluded that Dexamethasone reduced endothelial injury in severe 
covid 19 without delay of viral clearance. [20] The RECOVERY 
(Randomized Evaluation of COVID-19 Therapy trial )conducted in 
2020 found that Dexamethasone 6 mg once per day for 10 days 
reduced deaths by one-third in ventilated patients and by one fth in 
other patients, receiving oxygen therapy.[21]

Lee et al demonstrated that early corticosteroid therapy (within seven 
days of illness) in SARS was associated with a higher subsequent 
plasma viral load and therefore should be used judiciously.[22]

Furthermore SARS CoV RNA was detected in plasma within day four 
of onset of fever,  peaking in the rst followed by rapid decline in the 
second week in previously healthy adult patients.[22]

Villar et al  found that in patients suffering from moderate to severe 
ARDS receiving lung protective mechanical ventilation ,intravenous 
dexamethasone (20mg OD on Day 1-5 and 10 mg OD on Day 6-7) 
usage resulted in higher number of ventilator free days [95% CI 2.57 
to7.03, p<0.0001) with no signicant additional adverse effects. They 
concluded that early administration of Dexamethasone could reduce 
duration of mechanicalventilation and overall mortality in patients in 
established moderate to severe ARDS. [23] Mehta et al reviewed 
published guidelines with recommendations and observed that among 
the currently available agents, low dose corticosteroid and heparin can be 
benecial in management of cytokinestorm and that further consensus is 
needed in use ofhigh dose Vitamin C and Tocilizumab [24]

Tian et al  performed a systematic review and observed  pre existing 
cardiometabolic disease and increased acute inammation with end 
organ damage(cardiac, renal ,liver, haematological ) at admission were 
associated with increased COVID 19 mortality risk. They also 
highlighted the importance of endothelial dysfunction and the role of 
endothelial markers inCOVID 19 pneumonia. [25] Study by Bahl et al 
in 2021 found that there was a mortality benet in initiating 
corticosteroids in patients with more than seven days of onset of 
symptoms. Even, corticosteroid reduced risk of death in intubated 
covid patients .Further it was found that patients receiving rst dose of 
corticosteroids  after 72 h of hospital stay had a lower risk of death 
compared to patients with rst dose at earlier time intervals and time 
from symptom onset  more than sevendays should trigger initiation of 
corticosteroids. [26]

Lee et al in  their study found that patients who received dexamethasone 
within 24hours of hypoxemia suffered from less severity of the disease in 
comparison to those who received after 24hrs . [27]

CONCLUSION:
Endothelial biomarkers are raised in critically ill Covid 19 patients in 
excess than what can be found in other ARDS patients. So they can be 
used as prognostic marker. Further studies need to be conducted in 
quantifying them and to nd out how they can be actually useful in 
predicting mortality insuch patients. Though Dexamethasone has been 
foundto reduce these biomarkers, there is need for more elaborate 
studies  to nd  the appropriate time to start it incorrelation with 
elevated biomarkers and the actual dosage needed to reduce them.
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