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Introduction
Acute respiratory distress syndrome (ARDS) is a common but 

complex syndrome that occurs in critically ill patients. Clinically, ARDS 
presents as acute hypoxemia and the presence of bilateral pulmonary 
infiltrates that are not entirely due to heart failure or fluid overload. 
This flooding of alveoli with protein-rich edema is associated with 
the collapse of alveolar-capillary units and, in many cases, the influx 
of neutrophils and other immune cells into the airspace [1, 2]. These 
immune cells, along with activated epithelial and endothelial cells, 
release numerous proinflammatory mediators that propagate a wide 
range of inflammatory responses and various cytotoxic species that 
damage the lung parenchyma. Although this damage to endothelial 
and alveolar cells due to fluid and cellular exudation has been termed 
diffuse alveolar injury (DAD), data from biopsy and autopsy studies 
meet the clinical definition of ARDS shows that only half of the person 
has his DAD [3]. The presence of DAD is associated with increased 
mortality in ARDS. Despite over 50 years of research, ARDS is still 
poorly recognized and no specific effective treatments are available. 
Mortality from ARDS remains high, with most estimates pointing 
to mortality rates in the 30-50% range [4]. ARDS is a heterogeneous 
disease process that can be caused by a variety of direct or indirect lung 
injuries, including pneumonia, aspiration, unproductive ventilator, 
chest trauma, sepsis, and acute pancreatitis. ARDS can affect people 
of all ages, but increasing age is a common risk factor and is associated 
with increased mortality in ARDS patients. This relationship has been 
underscored by the current Covid-19 pandemic, in which the causative 
agent of ARDS, severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2), has shown significant mortality in elderly patients [5, 6]. 

The world population is aging. Those aged 65 and older are projected 
to make up one in six of hers in the population by 2050, up from one 
in her 11th in 2019 [7, 8]. There is a strong association between aging 
and increased incidence of diseases, including respiratory diseases 
such as chronic obstructive pulmonary disease and acute infections. 
Good understanding age-related lung changes and how these influence 
disease risk and severity is critical to effectively managing the health 
of older adults [9]. Structural changes in the lungs with aging mainly 
include alveolar space enlargement, decreased elasticity and progressive 
decline in lung function. Accumulation of senescent cells in the lungs is 
observed in the elderly population.
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Clinical Characteristics of Aging in ARDS
Various etiologies can cause the clinical syndrome of ARDS. These 

were divided into direct and indirect causes of disease. Direct causes 
include those that cause temporary damage to the lung epithelium, 
such as: Examples: pneumonia, aspiration, poison inhalation, 
drowning. Indirect causes include those that cause lung injury in the 
context of systemic inflammation and diffuse damage to the pulmonary 
vascular endothelium [10, 11]. These include, but are not limited 
to, extrapulmonary sepsis, noncardiogenic shock, trauma, blood 
transfusion, pancreatitis, drug overdose, and vasculitis [12]. ARDS 
occurs after one of these attacks elicits a dysregulated systemic host 
inflammatory response in the lung, usually within the first 12–48 hours 
after exposure. Diffuse damage to the alveolar-capillary membrane 
leads to void and interstitial edema with the development of protein-
rich neutrophilic exudate that impairs gas exchange and reduces lung 
compliance [13, 14].

The hallmark of ARDS is diffuse alveolar damage (DAD) has been 
described as a sign of damage to the alveolar mucosa and endothelial 
cells with characteristic findings of hyaline membranes [15]. Pathologic 
findings early in the disease course include capillary congestion, 
intraalveolar edema, atelectasis, and hemorrhage [16]. In later stages 
of the disease, mononuclear cell infiltrates invade the alveolar space, 
resulting in interstitial fibrosis. Patients with direct and indirect ARDS 
have different pathological findings [17]. Lung samples from patients 
with direct pulmonary causes of ARDS were found to have higher 
levels of her DAD than samples from patients with non-pulmonary 
causes [18]. Investigators examining postmortem lung specimens from 
patients with ARDS found that patients with direct causes of ARDS 
had more alveolar collapse, fibrous exudate, and alveolar wall damage 
compared with those with indirect causes of ARDS [19]. We found that 
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Abstract
The COVID-19 pandemic is a serious problem of the new era. Acute respiratory distress syndrome (ARDS) and 

respiratory failure are the major lung diseases in COVID-19 patients. Although a COVID-19 vaccine is now available, 
there is still an urgent need to find potential treatments to reduce the impact of her COVID-19 on already sick patients. 
Several experimental drugs have been approved by the FDA, but their efficacy and possible side effects are unknown. 
An increasing number of studies worldwide investigating potential COVID-19-related therapies may help identify 
effective ARDS treatments. This review article first provides an overview of the immunopathology of ARDS. He then 
outlines the management of his COVID-19 patient requiring intensive care unit (ICU), focusing on current treatment 
strategies being evaluated in clinical trials for patients with COVID-19-induced ARDS.
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edema predominates. Another similar analysis of autopsy specimens 
from patients in the early stages of disease showed higher collagen 
content in specimens from patients who had a direct pulmonary cause 
of ARDS, suggesting that the early stage of the extracellular matrix was 
consistent with remodeling [20]. Animal models show that direct lung 
injury is associated with greater alveolar inflammation and is associated 
with more damage and impaired lung function [21, 22]. Understanding 
the differences in epithelial and endothelial damage between each type 
of ARDS injury will help align new goals of treatment beyond current 
ventilator methods [23].

Clinically, mortality rates in patients with direct and indirect ARDS 
have been shown to be similar (28% and 31%, respectively)

Impact of Age on Treatment Strategies and Specific Bio-
markers

Biomarkers are important tools in diagnosis and patient 
stratification, but to date, no single specific ARDS biomarker has been 
validated. Analysis of systemic inflammatory mediators and endothelial 
activation markers in plasma from adults with ARDS revealed that in 
elderly patients, inflammatory mediators and endothelial activation 
markers (interleukin (IL)-6, IL-8, IL-10) [24], revealed relatively 
low levels of interferon. Young patients receive gamma, fractalkine, 
intracellular adhesion molecule (ICAM)-1, E-selectin), and high 
concentrations of platelet factor-4 and tissue plasminogen activator 
(tPA). Furthermore, aging was found to be independently associated 
with increased plasma levels of tPA and decreased plasma levels of 
fractalkine and her E-selectin. However, only tPA was associated 
with outcome and accounted for 10% of the association between age 
and outcome. These findings suggest a possible link between aging, 
fibrinolysis, and mortality, but further studies are needed to determine 
the role of tPA. Recently, Schouten et al.  [25] We analyzed age-
dependent differences in inflammatory and endothelial activation 
markers in BALF from ARDS patients of different ages. Neutrophil 
marker levels increased with age, with increasing age and decreases 
in MPO, IL-10, P-selectin, and ICAM-1, although no differences were 
found between adult and elderly cohorts. The association with was still 
significant thereafter. These data suggest that plasma may be more useful 
in identifying age-related differences in her ARDS patients, but to shed 
light on pulmonary and pulmonary pathophysiology, Longitudinal 
analysis of her BALF and plasma from the same patient cohort may 
be required. Systemic responses and how they interact across the 
spectrum of ARDS phenotypes. As with other diseases, variations in 
published data demonstrate the difficulty in identifying biomarkers 
associated with disease severity and outcome in this heterogeneous 
syndrome, suggesting a broader 'omic' (such as proteomics) approaches 
may be required [26]. Identifying specific biomarkers can help identify 
those most at risk in the elderly population and determine potential 
treatment options, but this is a difficult endeavor. 

There is no conclusive evidence of age-related differences in 
treatment response. However, there is evidence from both in vivo 
and computational studies to suggest that ventilator-induced lung 
injury (VILI) may be more common in the elderly due to increased 
lung compliance and stiffness [27].  Conservative fluid management 
and the use of low tidal volume ventilation (LTVV) have been shown 
to mitigate the age-related increase in ventilator-related mortality in 
vivo. Clinically, the benefits of LTVV are uncertain and adherence 
among physicians is low. Further research on the clinical benefits of 
LTVV, especially in the elderly subpopulation, would be worthwhile. 
Extracorporeal membrane oxygen therapy (ECMO) has emerged 

as a valuable treatment to aid recovery from ARDS [28]. Data on 
his use of ECMO in older adults are limited, with most data coming 
from retrospective studies. Current data suggest that age is not a 
contraindication for his ECMO. Rather, usage should be determined 
on a case-by-case basis. Potential predictors to consider before 
initiating ECMO support include the presence of cardiogenic shock, 
APACHE II, and SAPS II scores. Accumulation of senescent cells has 
been proposed as a mechanism for increased mortality in the aged 
Her ARDS population [29]. Therefore, the use of senolytics may be 
an interesting therapeutic modality to improve outcomes in elderly 
patients with ARDS. Hemolytic agents have not yet been evaluated 
clinically in ARDS, but have shown benefit in preclinical fibrosis models. 
In the future, identifying individuals at the highest risk of developing 
ARDS, as well as identifying the most effective treatment strategies 
for phenotypically and demographically diverse patient populations, 
will help reduce mortality in the older her ARDS population is most 
important in reducing.

Conclusions
Previous studies have highlighted the significant analytical 

challenges posed by ARDS due to its complex etiology. Aging may 
alter the immune system, vasculature, and airway epithelium to 
facilitate the pathogenesis of ARDS, but much more work is needed 
to elucidate these mechanisms, and this is likely due to aging. is 
important for understanding the impact of on improving the risk of 
developing ARDS and its severity. Although further studies are needed, 
increased oxidative damage due to age-related changes, defects in 
autophagy, and senescent cell accumulation associated with increased 
vascular permeability may play a role. A better understanding of the 
contribution of these individual factors, along with the potential impact 
of comorbidities, may help guide future treatment strategies. A clear 
understanding is important to reduce mortality in this subpopulation. 
Cell therapy is a promising therapeutic option for ARDS, and these 
may be of particular importance in the elderly population, where aging 
and immunosenescence render host cells ineffective and the lungs 
exhibit age-related structural changes. Treatment with mesenchymal 
stem cells, endothelial progenitor cells, or Tregs can reduce age-related 
pathologies. Alternatively, it may be worth slowing the aging process 
to study ARDS decline with age. Indeed, caloric restriction slowed the 
rate of aging and reduced the risk of ARDS in preclinical models. Other 
potential therapies targeting aging are also being investigated in ARDS, 
such as rapamycin, mTOR inhibitors and metformin. I can do it. These 
therapies have been recently reviewed and represent many potential 
avenues for developing more targeted therapies for older ARDS 
patients. Stratification into phenotypes has revolutionized the clinical 
perspective. Studies involving multiple ARDS cohorts have identified 
distinct subphenotypes based on plasma inflammatory markers, 
degree of shock, and metabolic acidosis. These subphenotypes appear 
to respond differently to treatment, and although age does not differ 
significantly among subphenotypes in most of these cohorts, the role 
of age as a determinant of the ARDS subphenotype may be questioned. 
Focused further research may provide useful strategies for direct 
therapy. Alternatively, identifying subphenotypes within the elderly 
ARDS patient population may also prove useful, allowing stratification 
of these patients.

References
1. ARDS Definition Task Force (2012) Acute respiratory distress 

syndrome. JAMA 307: 2526-2533. 

2. MacSweeney R, McAuley DF (2016) Seminar: acute respiratory distress 
syndrome. Lancet 388: 2416-2430. 

https://jamanetwork.com/journals/jama/article-abstract/1160659
https://jamanetwork.com/journals/jama/article-abstract/1160659
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(16)00578-X/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(16)00578-X/fulltext


Citation: Yuan S (2022) Covid-19 and Acute Respiratory Distress Syndrome (ARDS) a Clinical Review . J Respir Med 4: 142.

Page 3 of 3

Volume 4 • Issue 5 • 1000142J Respir Med, an open access journal

3. Matthay MA, Zemans RL, Zimmerman GA, Arabi YM, Beitler JR, et al. (2019) 
Acute respiratory distress syndrome. Nat Rev Dis Prim 5: 18. 

4. Han S, Mallampalli RK (2015) The acute respiratory distress syndrome: from 
mechanism to translation. J Immunol 194: 855-860. 

5. Thille AW, Esteban A, Fernández-Segoviano P, Rodriguez JM, Aramburu JA, 
et al. (2013) Comparison of the berlin definition for acute respiratory distress 
syndrome with autopsy.  Am J Respir Crit Care Med 187: 761-767. 

6. De Hemptinne Q, Remmelink M, Brimioulle S, Salmon I, Vincent JL (2009) A 
clinicopathological confrontation. Chest 135: 944-949. 

7.   Kao KC, Hu HC, Chang CH, Hung CY, Chiu LC, et al. (2015) Diffuse alveolar 
damage associated mortality in selected acute respiratory distress syndrome 
patients with open lung biopsy. Crit Care 19: 228. 

8. Bellani G, Laffey JG, Pham T, Fan E, Brochard L, et al. (2016) Epidemiology, 
patterns of care and mortality for patients with acute respiratory distress 
syndrome in intensive care units in 50 countries. JAMA 315: 788-800. 

9. Shaw TD, McAuley DF, O'Kane CM (2019) Emerging drugs for treating the 
acute respiratory distress syndrome. Expert Opin Emerg Drugs 24: 29-41. 

10. Rubenfeld GD, Caldwell E, Peabody E, Weaver J, Martin DP, et al. (2005) 
Incidence and outcomes of acute lung injury. N Engl J Med 353: 1685-1693. 

11. Villar J, Blanco J, Añón JM, Santos-Bouza A, Blanch L, et al. (2011) The ALIEN 
study: incidence and outcome of acute respiratory distress syndrome in the era 
of lung protective ventilation. Intensive Care Med 37: 1932-1941. 

12. Schouten LRA, Bos LDJ, Serpa Neto A, van Vught LA, Wiewel MA, et al. (2019) 
Increased mortality in elderly patients with acute respiratory distress syndrome 
is not explained by host response. Intensive Care Med Exp 7: 58. 

13. Suchyta MR, Clemmer TP, Elliott CG, Orme JF, Morris AH, et al.  (1997) The 
Effect of Acute Respiratory Distress Syndrome on Long-term Survival. Chest 
111: 1334-1339. 

14. Zhou F, Yu T, Du R, Fan G, Liu Y, et al. (2020) Clinical course and risk factors 
for mortality of adult inpatients with COVID-19 in Wuhan, China: a retrospective 
cohort study. Lancet 395: 1054-1062. 

15. Du RH, Liang LR, Yang CQ, Wang W, Cao TZ, et al.  (2020) Predictors of 
mortality for patients with COVID-19 pneumonia caused by SARSCoV- 2: a 
prospective cohort study. Eur Respir J 55: 2000524. 

16. Wu C, Chen X, Cai Y, Xia J, Zhou X, et al. (2020) Risk factors associated 
with acute respiratory distress syndrome and death in patients with coronavirus 
disease 2019 Pneumonia in Wuhan, China. JAMA Intern Med 180: 1-11. 

17. https://www.un.org/en/development/desa/population/publications/pdf/ageing/
WorldPopulationAgeing2019-Highlights.pdf 

18. Budinger GS, Kohanski RA, Gan W, Kobor MS, Amaral LA, et al. (2017) The 
intersection of aging biology and the pathobiology of lung diseases: a joint 
NHLBI/NIA workshop. J Gerontol Ser A Biol Sci Med Sci 72:1492-1500. 

19. Weibel ER, Gomez DM (1962) Architecture of the human lung: use of 
quantitative methods establishes fundamental relations between size and 
number of lung structures. Science 137: 577-585. 

20. Turner JM, Mead J, Wohl ME (1968) Elasticity of human lungs in relation to 
age. J Appl Physiol 25: 664-671. 

21. Paulin GA, Ouriadov A, Lessard E, Sheikh K, McCormack DG, et al. (2015)  
Noninvasive quantification of alveolar morphometry in elderly never- and ex-
smokers. Physiol Rep 3: e12583. 

22. Parikh P, Wicher S, Khandalavala K, Pabelick CM, Britt RD, et al. (2019) 
Cellular senescence in the lung across the age spectrum. Am J Physiol Lung 
Cell Mol Physiol 316: 826-842. 

23. Meyer KC, Ershler W, Rosenthal NS, Lu XG, Peterson K (1996) Immune 
dysregulation in the aging human lung. Am J Respir Crit Care Med 153: 1072-
1079. 

24. Rodier F, Coppé JP, Patil CK, Hoeijmakers WAM, et al. (2009) Persistent 
DNA damage signalling triggers senescence-associated inflammatory cytokine 
secretion. Nat Cell Biol 11: 973-979. 

25. Sueblinvong V, Neujahr DC, Todd Mills S, Roser-Page S, Ritzenthaler JD, et al. 
(2012) Predisposition for disrepair in the aged lung. Am J Med Sci 344: 41-51. 

26. Wong CK, Smith CA, Sakamoto K, Kaminski N, Koff JL, et al. (2017) Aging 
impairs alveolar macrophage phagocytosis and increases influenza-induced 
mortality in mice. J Immunol 199: 1060-1068. 

27. Sapey E, Patel JM, Greenwood HL, Walton GM, Hazeldine J, et al. (2017) 
Pulmonary infections in the elderly lead to impaired neutrophil targeting, which 
is improved by simvastatin. Am J Respir Crit Care Med 196: 1325-1336. 

28. Eworuke E, Major JM, Gilbert McClain LI (2018) National incidence rates for 
acute respiratory distress syndrome (ARDS) and ARDS cause-specific factors 
in the United States (2006–2014). J Crit Care 47: 192-197. 

29. Manzano F, Yuste E, Colmenero M, Aranda A, García-Horcajadas A, et al. 
(2005) Incidence of acute respiratory distress syndrome and its relation to 
age. J Crit Care 20: 274-280.

https://www.nature.com/articles/s41572-019-0069-0
https://www.jimmunol.org/content/194/3/855
https://www.jimmunol.org/content/194/3/855
https://www.atsjournals.org/doi/full/10.1164/rccm.201211-1981OC
https://www.atsjournals.org/doi/full/10.1164/rccm.201211-1981OC
https://www.atsjournals.org/doi/pdf/10.1513/AnnalsATS.201609-728PS
https://www.atsjournals.org/doi/pdf/10.1513/AnnalsATS.201609-728PS
https://www.atsjournals.org/doi/pdf/10.1513/AnnalsATS.201609-728PS
https://jamanetwork.com/journals/jama/fullarticle/2492877
https://jamanetwork.com/journals/jama/fullarticle/2492877
https://jamanetwork.com/journals/jama/fullarticle/2492877
https://www.tandfonline.com/doi/abs/10.1080/14728214.2019.1591369?journalCode=iemd20
https://www.tandfonline.com/doi/abs/10.1080/14728214.2019.1591369?journalCode=iemd20
https://www.nejm.org/doi/full/10.1056/nejmoa050333
https://link.springer.com/article/10.1007/s00134-011-2380-4
https://link.springer.com/article/10.1007/s00134-011-2380-4
https://link.springer.com/article/10.1007/s00134-011-2380-4
https://icm-experimental.springeropen.com/articles/10.1186/s40635-019-0270-1
https://icm-experimental.springeropen.com/articles/10.1186/s40635-019-0270-1
https://www.atsjournals.org/doi/pdf/10.1164/ajrccm.160.6.9903058
https://www.atsjournals.org/doi/pdf/10.1164/ajrccm.160.6.9903058
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30566-3/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30566-3/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30566-3/fulltext
https://erj.ersjournals.com/content/55/5/2000524
https://erj.ersjournals.com/content/55/5/2000524
https://erj.ersjournals.com/content/55/5/2000524
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2763184
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2763184
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2763184
https://www.un.org/en/development/desa/population/publications/pdf/ageing/WorldPopulationAgeing2019-Highlights.pdf
https://www.un.org/en/development/desa/population/publications/pdf/ageing/WorldPopulationAgeing2019-Highlights.pdf
https://www.scholars.northwestern.edu/en/publications/the-intersection-of-aging-biology-and-the-pathobiology-of-lung-di
https://www.scholars.northwestern.edu/en/publications/the-intersection-of-aging-biology-and-the-pathobiology-of-lung-di
https://www.scholars.northwestern.edu/en/publications/the-intersection-of-aging-biology-and-the-pathobiology-of-lung-di
https://www.science.org/doi/10.1126/science.137.3530.577
https://www.science.org/doi/10.1126/science.137.3530.577
https://www.science.org/doi/10.1126/science.137.3530.577
https://journals.physiology.org/doi/abs/10.1152/jappl.1968.25.6.664
https://journals.physiology.org/doi/abs/10.1152/jappl.1968.25.6.664
https://www.researchgate.net/publication/282872949_Noninvasive_quantification_of_alveolar_morphometry_in_elderly_never-_and_ex-smokers
https://www.researchgate.net/publication/282872949_Noninvasive_quantification_of_alveolar_morphometry_in_elderly_never-_and_ex-smokers
https://journals.physiology.org/doi/full/10.1152/ajplung.00424.2018
https://www.semanticscholar.org/paper/Immune-dysregulation-in-the-aging-human-lung.-Meyer-Ershler/6e9e008c5caf9033b5f3c010eb8c050e491cc4ae
https://www.semanticscholar.org/paper/Immune-dysregulation-in-the-aging-human-lung.-Meyer-Ershler/6e9e008c5caf9033b5f3c010eb8c050e491cc4ae
https://www.nature.com/articles/ncb1909
https://www.nature.com/articles/ncb1909
https://www.nature.com/articles/ncb1909
https://www.researchgate.net/publication/51883046_Predisposition_for_Disrepair_in_the_Aged_Lung
https://www.science.org/doi/abs/10.1126/sciimmunol.abj5761?af=R
https://www.science.org/doi/abs/10.1126/sciimmunol.abj5761?af=R
https://www.science.org/doi/abs/10.1126/sciimmunol.abj5761?af=R
https://www.atsjournals.org/doi/10.1164/rccm.201704-0814OC
https://www.atsjournals.org/doi/10.1164/rccm.201704-0814OC
https://www.semanticscholar.org/paper/National-incidence-rates-for-Acute-Respiratory-and-Eworuke-Major/b23349d5b4db52eded3b2efdd15932afe26694b2
https://www.semanticscholar.org/paper/National-incidence-rates-for-Acute-Respiratory-and-Eworuke-Major/b23349d5b4db52eded3b2efdd15932afe26694b2
https://www.semanticscholar.org/paper/National-incidence-rates-for-Acute-Respiratory-and-Eworuke-Major/b23349d5b4db52eded3b2efdd15932afe26694b2
https://europepmc.org/article/med/16253798
https://europepmc.org/article/med/16253798

	Abstract

