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A B S T R A C T   

The severe acute respiratory syndrome corona virus-2 (SARS-CoV-2) keeps on destroying normal social integrity 
worldwide, bringing about extraordinary medical services, cultural and financial interruption. Individuals with 
diabetes have been demonstrated to be at higher risk of complications and even death when exposed to SARS- 
CoV-2. Regardless of pandemic scale infection, there is presently limited comprehension on the potential 
impact of SARS-CoV-2 on individuals with diabetes. Human serum albumin (HSA) is the most abundant circu-
lating plasma protein in human serum and attracted more interest from researchers because most susceptible to 
non-enzymatic glycation reactions. Albumin down-regulates the expression of ACE2 that is the target receptor of 
COVID-19. Hypoalbuminemia, coagulopathy, and vascular disease have been connected in COVID-19 and appear 
to predict outcomes independent of age and morbidity. This review discusses the most recent evidence that the 
ACE/ACE2 ratio could influence by human serum albumin both the susceptibility of individuals to SARS-CoV-2 
infection and the outcome of the COVID-19 disease.   

1. Introduction 

Albumin is an essential transport and drug binding protein for 
various substances in plasma and maintains the osmotic pressure of 
blood [1]. Low serum albumin concentrations can be caused by liver 
impairments during acute phase inflammatory processes, or by 
increased excretion through the kidney [2]. Decreased levels of serum 
albumin are reported in patients with severe forms of myocardial 
infarction, stroke, hip fracture, malignancy, and renal disease, [3–5]. 
Hypoalbuminemia has been associated with morbidity and mortality in 
hospitalized patients [5,6]. In the course of the coronavirus disease- 
2019 (COVID-19) pandemic, research continuously reveals effects and 
characteristics of the disease-related to hypoalbuminemia. The patients 
suffering from myocardial infarction, stroke, hip fracture, malignancy, 
and renal disease were likely to be admitted to the ICU due to a severe 
form of COVID-19. A German study found low serum albumin concen-
trations alongside increased albumin concentration in urine [7]. Small 
abnormal albumin excretion, known as microalbuminuria, serves as an 

indicator for the temporary overload of the glomerular filtration and is 
an early indicator for nephropathies [8]. 

Clinically, albumin is a critical biomarker used to evaluate liver 
function [9]. Numerous factors, including nutritional states, oncotic 
pressure, and hormonal factors, regulate albumin synthesis [10]. During 
critical illness, inflammatory mediators decrease albumin synthesis in 
order to prioritize the synthesis of other acute phase reactants. Addi-
tionally, these mediators increase vascular permeability allowing albu-
min to escape to the extravascular space, which may also lead to low 
serum albumin levels [11]. In diabetes, the concentration of albumin in 
blood is decreased, and administration of insulin is required to prevent 
hypoalbuminemia [12]. Early biochemical investigations have shown 
that insulin stimulates albumin production in the liver by activating 
gene transcription [13,14]. Patients with stress hyperglycaemia, 
without a history of diabetes, are related to an increase in COVID-19 
infection severity and mortality as found in those with established dia-
betes [15]. Moreover, in these peoples, increased levels of inflammatory 
biomarkers, hypercoagulopathy as well as leukocytosis, and 
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neutrophilia were additionally comparable to those found in patients 
with established diabetes [8,16], suggesting that hyperglycaemia may 
reflect results of a counter-regulatory state during severe COVID-19 
infection [17]. 

2. Low human serum albumin level in non-surviving COVID-19 
patients 

The half-life of HSA is about 19 days and its decrease production in 
the liver by 10–15% after 50 years of age [18]. Free albumin up to 80% 
is found within the interstitial spaces where it is assumed to perform the 
transport function for fatty acids, bilirubin, and hormones as well as for 
many drugs [19]. Free fatty acids (FFA), SARS coronavirus-2 (SARS- 
CoV-2) virions and melatonin are transported through bound albumin, 
as are called glycolates [18]. Albumin role is well accepted in the 
regulation of hormones [14]. Testosterone is suspected of playing a 
critical role in driving the pronounced excess of COVID-19 lethality in 
male patients [20], and low testosterone levels predict adverse clinical 
outcomes [21]. Critically ill male COVID-19 patients suffer from severe 
testosterone deficiency, which may or may not be caused by the disease 
[22]. Albumin research provided new insights such as the character-
ization of the pleiotropic effects of albumin (which surpass its oncotic 
properties) and the concept of effective albumin concentration. Albumin 
has the capability to binds mostly non-specifically with each ligand 
having a different affinity for competing sites [24,25]. Glycated albumin 
has long been known to affect platelet aggregation a factor of clotting 
[26]. 

3. Hypoalbuminemia: an indicator of the severity and prognosis 
of COVID-19 patients 

Lower serum albumin can be indicative of malnutrition, underlying 
disease, or infectious processes [27]. Albumin was also regarded as a 
reliable indicator of the prognosis of patients with severe COVID-19 
infection [28]. Hypoalbuminemia is very frequently noticed in pa-
tients with conditions like diabetes, hypertension and chronic heart 
failure, and these patients are statistically most vulnerable to SARS-CoV- 
2 infection [29]. For each unit increase in serum albumin, the chance of 
death reduced 14% [30]. Patients with concomitant hypoalbuminemia 
have higher mortality rates and longer hospital stays [31]. In a recent 
study on COVID-19 patients, hypoalbuminemia was found to be an in-
dependent risk factor for death, and the risk of death in patients with 
hypoalbuminemia was 6.394 times higher than that in patients with 
normal albumin [32]. Huang et al. found that lower albumin levels on 
admission can predict the outcome of COVID-19 independent of other 
known indicators such as lymphocyte count or co-morbidities [33]. 
Coagulopathy and vascular disease have been linked in COVID-19 pa-
tients because albumin encompasses anticoagulant properties and 
heparin-like action [34]. Reduction in colloid oncotic pressure due to 
hypoalbuminemia contributes to lung injury, renal failure might be 
mitigated as a known factor in sepsis and acute respiratory distress 
syndrome (ARDS) [35,36]. 

4. SARS-CoV-2 and connection with Cys34 of HSA 

Cys34 is one of the most reactive thiol group in serum and the level of 
oxidized albumin are an oxidative stress marker (Fig. 1). Thus, the level 
of Cys34 cysteinylated albumin is significantly increased in patients 
with diabetes mellitus (DM), liver, and kidney diseases [37]. Cys34 is 
one of the most important “scavengers” of reactive oxygen species 
(ROS), nitrogen species (RNS), and nitric oxide (NO). HSA is available in 
two forms: reduced albumin known as ‘human mercaptalbumin’ (HMA) 
and oxidized albumin known as ‘human non-mercaptalbumin’ (HNA) 
[38]. An unnecessary excessive increase in ROS level due to the function 
of the immune cells (frequently macrophages and neutrophils) against 
virus infection has been identified in patients with COVID-19 [39]. Then 

again, infection with SARS-CoV-2 can lead to the damage of some cells 
and release of their genetic material which in turn can initiate the 
epithelial cells, toxic stress responses, accumulation of water in the 
lungs, uncontrolled inflammatory responses, increased ROS production, 
and consequently generation of many disease in patients [40]. 

For that reasons concerning the variables which influence the 
oxidized condition of serum albumin in COVID-19 ill patients, albumin 
may further be more oxidized, once as a positive input cycle induce the 
synthesis of cytokines by activated leukocytes in the lung, increment the 
discharge of inflammatory cytokines and later start to initiate cytokine 
storm which can eventually cause the development of worse state or 
even death in these patients. These points are important for researchers 
to consider HNA levels in COVID-19 patients. It has been accounted for 
that there is an association between HNA level and expansion in the risk 
of death from cardiovascular disease (CVD), aging, diabetes, and other 
basic illness [41,42]. On the other hand, because of contribution in the 
progression of cytokine storm, the level of HNA in serum of COVID-19 
patients may be a positive indicator of mortality and intensity of infec-
tion, particularly in patients with basic diseases for example CVD, dia-
betes, aging and other inflammatory diseases [43]. 

It should be noticed that as a result of a decrease in the HSA level of 
COVID-19 patients, serum albumin therapy might be proposed as an 
alternative by scientists. However, it is important to say that reports 
show that there is practically 57% heterogeneity on the oxidized state of 
cys-34 in albumin preparation by industrial production [44]. This 
change fundamentally reduces the antioxidant activity of albumin and 
diminishes its binding ability to drugs [45]. On the other hand, the 
utilization of serum albumin has been related to the deposition of fatal 
inflammatory responses in animal models [46]. In this manner, COVID- 
19 patients may be injected with reduced albumin, which may increase 
the survival rate of these patients at least the applied drugs may not be 
sufficiently transferred by albumin. On the basis of clinical study, we 
propose that checking HNA and HMA levels in the serum of patients may 

Fig. 1. Three-dimensional crystal structure of HSA. The subdomains of HSA are 
rendered with different colors (subdomain IA, in dark purple; subdomain IB, in 
cyan; subdomain IIA, in yellow; subdomain IIB, in red; subdomain IIIA, in gray; 
subdomain IIIB, in forest green). The site of redox modification (Cys34) is 
shown in red color ball. To create the figure, a crystal structure of HSA from the 
PDB database (1AO6) was used. (For interpretation of the references to color in 
this figure legend, the reader is referred to the web version of this article.) 
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give new diagnostic, symptomatic and therapeutic opportunities to 
combat the COVID-19 battle. In its severity of worsening, HNA corre-
lated with inflammatory responses and disease progressionas well as 
death in critically sick patients. A systematic review study on laboratory 
publications of people with COVID-19 has recently published that 75.8% 
of patients had decreased amounts of HSA [47]. Nevertheless, there isn't 
any study that has measured the HNA in these patients yet. However, the 
clinical measurement can be easily done by using the high-performance 
liquid chromatography method on whole blood samples [48] and the 
ratio of HNA may be a sign of systemic redox change in COVID-19 pa-
tients. It is only a proposal and clinical trials are needed to examine the 
level of HNA in the serum of patients with COVID-19 [49]. 

5. Binding of SARS-CoV-2 to albumin 

The nature of the SARS-CoV-2 virion-albumin binding site is obscure 
but some permanent binding cannot be discounted as proposed in Fig. 2. 
At the cell level, the SARS-CoV-2 infection enters the body and uses the 
cell's machinery to reproduce itself [31]. Spike glycoprotein is a trimeric 
transmembrane protein that adopts multiple folded conformation and 
each monomer comprises two functional S1 and S2 subunits [50]. This 
permits proteolytic digestion and processing by host cell proteases 
(TMPRSS2 and furin) at last prompting to internalization of the virion 
[51]. The S1 subunit contains a receptor binding domain (RBD) that is 
involved in the binding to the host cell receptor [52]. However, the S2 
subunit is involved in the fusion of the viral particle and host cell 
membrane [53]. The interaction between the SARS-CoV-2 surface spike 
protein (S1) and its receptor angiotensin-converting enzyme-2 (ACE2) 
serves in the penetration and replication of the virus particle into host 
cells [54]. One single virion can utilize the mechanisms innately 
accessible to reproduce itself in a single cell [55]. The damage to the cell 
can only be caused by instability of the cellular mechanisms by depletion 
of nutrients necessary for replication of the virus and the wellbeing of 
the cell [56]. Depletion is most likely to occur by expenditure within the 
cell due to repeated virion manufacture and ejection [18]. The 

maintenance of the cell is the critical factor and is determined by the 
delivery of nutrients and the rate they are used. The degrees of sup-
plements provided by the blood decide this balance. 

6. Angiotensin converting enzyme 2 (ACE2) as a viral 
recognition receptor 

Angiotensin-converting enzyme inhibitors (ACEIs) and angiotensin 
receptor blockers (ARBs) have different mechanisms in the pathogenesis 
of COVID-19. As depicted in Fig. 2, ACEIs in clinical use do not directly 
affect angiotensin-converting enzyme (ACE2) activity [57]. ACE2 cata-
lyzes the conversion of AngII to Ang-(1–7), therapeutic ACE2 or ACE2-Fc 
fusion protein can change the equilibrium from AngII-mediated stimu-
lation of angiotensin type I (AT1) receptor to AT2 as well as Mas re-
ceptor activation, which may decrease pulmonary dysfunction due to 
AT1 related inflammatory reactions, lung edema and ARDS [58–60]. 
Since there is no clinical data available on ACE2-determined antiviral 
treatments, the theories about helpful renin-angiotensin-aldosterone 
system (RAAS) inhibition depend on perceptions of COVID-19 patients 
who are on existing ACEI or angiotensin receptor blocker (ARB) medi-
cines [61]. The overall agreement is that patients should proceed with 
RAAS barricade treatment for treating co-morbidities during recovering 
from viral infection [62]. 

7. Effect of SARS CoV-2 on blood glucose level 

ACE2 has been involved in heart function, hypertension, and dia-
betes, with its belongings being interceded, to a limited extent to change 
angiotensin II over to angiotensin 1–7. Unexpectedly, ACE2 additionally 
serves as the cellular passage point for SARS-CoV-2 [63,64]. ACE2 re-
ceptors are expressed in pancreatic islets and infection with SARS-CoV-2 
has been believed to cause hyperglycaemia in individuals without pre-
vious diabetes. Hyperglycaemia preserves during a 3-year subsequent 
follow-up period after recovery from SARS-CoV-2 indicating transient 
damage to pancreatic β-cell [65]. ACE2 is expressed not only in type I 

Fig. 2. The function of ACE2 in RAS and SARS-CoV2 infection. ACE2 catalyzes angiotensin II into angiotensin 1–7 which exerts anti-inflammatory vasoprotective 
effects. Conflicting studies have proposed that ACEi and ARBs may interfere with ACE2 action and expression leading to significant interest in the function of ACEi 
and ARBs in regulation of COVID-19 disease. ACE2 is situated on cell membrane and mediates entry of SARS-CoV-2 by binding with spike glycoprotein and resulting 
in endocytosis of viral complex and down regulation of ACE2 level. 
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and II alveolar epithelial cells in the lungs and upper respiratory tract, 
but also few different other areas like the heart, endothelium, renal 
tubular epithelium, intestinal epithelium, and pancreas [66]. S-glyco-
protein present on the surface of SARS CoV-2 binds to ACE2 and causes a 
conformational change in the S-glycoprotein. Cellular entry of the virus 
infection triggers an inflammatory response with the recruitment of T- 
helper cells which produce interferon-γ. This leads to the recruitment of 
other inflammatory cells leading to a ‘cytokine storm’ which could lead 
to organ damage and multi-organ failure seen in severe sickness. 

8. Albumin regulation on the ACE2 

Serum albumin downregulates the expression of the ACE2 receptors 
[67] and has been appeared to improve the ratio of arterial partial 
pressure of oxygen/fraction of inspired oxygen in patients with acute 
respiratory distress syndrome when 24 h after treatment and with an 
effect that persisted for at least seven days [68]. COVID-19 patients also 
have some indications of unhealthiness such as malnutrition, decreased 
serum albumin level and impaired liver and kidney function [69]. In 
addition, researchers who have studied the clinical attributes of COVID- 
19 patients have confirmed again and again that lower serum albumin 
levels were related to an increased risk of death, even to suggest that 
“albumin therapy might be a potential remedy”. The clinical charac-
teristics of COVID-19 patients who have lower serum albumin levels 
were related to an increased risk of death [70]. Hypoproteinaemia was 
characterized as blood albumin of less than 25 g/L. 

To efficiently treat the SARS-CoV-2 infection, we are proposing the 
strategy of concurrent targeting on the viral particle extracellularly and 
intracellularly. To guarantee the viable and effective internalization of 
the medications with demonstrated actions against the viral protease, 
polymerase, and RNA, serum albumin could be utilized as an excellent 
delivery vehicle [71]. It emphasizes the significance of examining the 
possible impacts of serum albumin in the clinical results of COVID-19 
patients [72]. Besides, serum albumin should be utilized to expand the 
cellular internalization and improve the pharmacological impacts. Be-
sides, serum albumin should be utilized to augment cellular internali-
zation and improve the pharmacological effects. A comparable strategy 
based on the proposed idea was used in the influenza virus-infected 
mouse liver cells, where it yielded a positive result [73]. 

9. Human serum albumin and COVID-19 

The immunity conferred on the young must be because of the dif-
ference in the systemic environment. Obesity results in a rise in the 

plasma-free fatty acids that are bound to albumin thus reducing the 
unbound portion [74]. In COVID-19 patients, the level of serum albumin 
is decreased and the body requires more serum albumin [69]. In cases of 
influenza and other respiratory viruses supplementation with bovine 
serum albumin was used as a transport medium in community-wide 
surveillance of febrile respiratory disease for influenza viruses in order 
to attenuate the enhanced production of ROS such as hydroxyl radicals 
by neutrophils during an influenza viral infection [75,76]. This suggests 
that there may be mechanisms other than a hepatocellular injury that 
explains the profound hypoalbuminemia seen in COVID-19. ALT and 
AST slightly increased in COVID-19 patients [77]. Inflammation has 
been shown to cause the escape of serum albumin into interstitial space 
due to increased capillary permeability, and eventually lead to increased 
volume distribution of albumin [78] (Fig. 3). As there is no specific 
treatment for the systemic inflammation in COVID-19 until now, an 
albumin treatment with low side-effect could be a potential approach 
[33]. SARS-CoV-2 infection is intervened by the binding of its spike (S) 
protein to a cell receptor on its target host cells, and an ongoing study 
proved that ACE2 is a useful functional receptor for SARS-CoV-2 S 
protein binding [63,64]. An examination of ACE2 protein localization in 
15 human organs found that ACE2 was plentiful in the epithelia of the 
lung and small digestive tract, where SARS-CoV-2 may enter [79]. 
Another examination of 72 human tissues by Harmer and his colleagues 
[80] confirmed ACE2 mRNA expression in the bronchus, lung paren-
chyma, ileum, testis, and cardiovascular, renal, and gastrointestinal 
tissues, and pancreas. 

10. Therapeutic strategy of COVID-19 infection 

Liu et al. performed a small study in Shenzhen China, on twelve 
patients eight males and seven older than 60 years. They found that lab 
parameters related to terrible prognosis were diminished albumin con-
centrations, lymphopaenia, elevated C-reactive protein (CRP) and 
lactate dehydrogenase (LDH) concentrations. They estimated angio-
tensin II concentrations by enzyme-linked immunosorbent assay (ELISA) 
and found them to be increased. This increased angiotensin II was 
related to a high viral load and lung injury recommending an imbal-
anced renin angiotensin system (RAS) (Fig. 4). The researchers, there-
fore, questioned the possible utility of ACE inhibitor or angiotensin 
receptor blocker (ARB) as possible treatment modalities [81]. 

The ongoing studies support the serum albumin therapy of COVID-19 
patients since there is a complex relation of albumin concentration and 
ACE2 receptor expression in the cells, ACE2 receptors are crucial in 
mediating the virus infection [82]. If the albumin is utilized to stabilize 

Fig. 3. The clinical binding mechanism of ACE inhibitor action by HSA is a physiologically important angiotensin I converting enzyme.  
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and deliver the epigallocatechin gallate (EGCG) and curcumin for tar-
geting the intracellular virus components in combination with the 
medication that could block the virus fusion and/or entry to a cell, this 
strategy might represent an effective method of treating the SARS CoV-2 
infection [83–85]. 

Besides giving corona virus its characteristic name, spike glycopro-
tein receptor binding domains (RBDs) bind to ACE2 surface receptors 
with high affinity, mediating viral entry into the host cell and enhancing 
the pathogenicity of SARS-CoV-2 [86,87]. After binding to ACE2, SARS- 
CoV-2 invades the host cell through endocytosis, leading to the subse-
quent down regulation of surface ACE2 receptor [88]. ACE2 is a type I 
membrane-bound receptor with a single active site and is abundant in 
mucosal epithelial cells within lung alveolar tissue, as well as the heart, 
kidney, intestine and blood vessels [89,90]. Angiotensin-converting- 
enzyme 2 is likewise an endogenous inhibitor of the RAS through 
degradation of angiotensin II into angiotensin 1–7 [91]. Angiotensin 1–7 
subsequently binds to the protein-coupled receptor Mas and applied 
vasodilatory, antithrombotic, anti-proliferative and anti-oxidative im-
pacts [92]. 

11. Possible link between diabetes and COVID-19 

ACE2 and inhibition of the RAS in healthy individuals, circulating 
ACE2 is low [93]. However, circulating ACE2 is increased in individuals 
with diabetes, hypertension and nephropathy [91,94]. This has been 
credited to a compensatory component to represent overactivity of 
angiotensin II and the RAS in individuals with diabetes [95]. Critically 
there is currently no clinical information in individuals to show that a 
change in ACE2 activity and susceptibility to SARS-CoV-2 infection. 
Numerous individuals with cardiovascular complications and diabetes 
are prescribed ACEi or angiotensin II receptor blockers (ARBs) for car-
diovascular [96] and renoprotective impacts [95,97]. There has been a 
hypothesis that the utilization of ACEi and ARBs may upregulate ACE2 
[98]. An animal study demonstrate that binding of angiotensin II to 

angiotensin type I (AT1) receptor-activated MAP kinase-phosphotase 
signaling pathways, which decreased ACE2 mRNA gene expression 
and activity [99]. Therefore it is recommended that ACEi may increase 
ACE2 by inhibiting the formation of angiotensin II and therefore its 
negative regulation of ACE2 (Fig. 4). In other studies, it is suggested that 
angiotensin II binds to the AT1 receptor, which mediates internalization 
of ACE2 and degradation by lysosomes. This process was inhibited by 
the ARB and losartan [100]. While some animal studies have shown 
upregulation of ACE2 gene expression in response to ACE inhibition 
[101,102], normotensive models were used and these studies neglected 
to explore whether increased ACE2 gene expression corresponded with 
increased ACE2 action. Other animal studies have conflictingly indi-
cated no increase in ACE2 gene expression or activity levels with ACEi or 
ARBs [103,104]. Until now, human studies have shown no proof of 
upregulation of ACE2 activity in patients on ACEi or ARBs [91,105]. 

12. Alterations of the immune system in people with diabetes 
and SARS-CoV-2 infection 

Diabetes mellitus is described by a chronic poor-grade inflammatory 
state initiated by overabundance of fat tissue [106]. Increased levels of 
tumor necrosis factor-α (TNF-α), interleukin-6 (IL-6), CRP, ROS, and 
plasminogen activator inhibitor have been shown in adipose tissue of 
obese mice [107,108]. These inflammatory cytokines are accepted to 
inhibit insulin signaling by serine phosphorylation of insulin receptor 
substrate through activation of inhibitor of nuclear factor kappa-B ki-
nase (IKK-β) and c-Jun N-terminal kinase I (JNK1) mediators [109]. 
Activated IKKb also results in the transcription of various other in-
flammatory genes [109]. Notwithstanding the pathogenesis of insulin 
resistance and type 2 diabetes, increased proinflammatory macro-
phages, chemokines, cytokines and proteases contribute to the devel-
opment of diabetes-related nephropathy, retinopathy, neuropathy and 
cardiovascular infection [110]. People with diabetes are at increased 
risk of SARS-CoV-2 infection due to dysregulation of the innate and 
humoral immune system. Previous studies demonstrated that hyper-
glycemia upregulates adhesion molecules (intracellular cell attachment 
molecule-1, vascular cell attachment molecule-1, eselectin and CD11b) 
on endothelial cells and neutrophils [111,112], which is believed to 
diminish neutrophil chemotaxis at sites of SARS-CoV-2 infection [113]. 
Acute hyperglycaemia likewise disables neutrophil phagocytosis and 
bactericidal activity [111,114,115], respiratory burst capacity 
[116,117] and development of granular elastase and myeloperoxidase 
extracellular traps leading to susceptibility to infection [118]. Acute 
hyperglycaemia has additionally been related to decreased complement 
fixation and opsonization of microorganisms [119]. Suppression of 
cytokine synthesis by peripheral blood mononuclear cells and mono-
cytes isolated from people with diabetes has been accounted for [70]. 
These inflammatory mediators are important for inducing the adaptive 
immune response and therefore may explain the increased susceptibility 
to invading pathogens in people with diabetes [109]. This evidence 
suggests that insulin treatment may reestablish immune function by 
improving phagocytosis and chemotaxis, bactericidal capacities of 
neutrophils [120,121] and consequently supporting the significance of 
sufficient blood glucose management during COVID-19. 

13. Therapies for COVID-19 in people with diabetes 

Clinical groups ought to guarantee sufficient glycaemic control in 
patients with diabetes with Coronavirus. This requires considering all 
potential ramifications that treatments for Coronavirus may create when 
utilized in patients with diabetes. Treatment with chloroquine or 
hydroxychloroquine can cause hypoglycaemia, especially in patients on 
insulin or sulfonylureas, in light of their consequences for insulin 
discharge, debasement, and activity [122]. Then again, antiviral medi-
cations, for example, lopinavir and ritonavir could prompt hyper-
glycaemia and intensify glycaemic control [123]. These agents can cause 

Fig. 4. The increased ACE/ACE2 proportions have high risk of worse outcomes 
in COVID-19 infection. In physiological conditions, the ACE metabolizes 
angiotensin I (Ang I) to angiotensin II (Ang II), consequently leading to 
increased inflammation ACE 2 inactivates Ang I by generating angiotensin 1–7 
and 1–9 (Ang 1–7, 1–9), which at that point binds with the G-protein-coupled 
receptor Mas. This interaction process is known to be vasoprotective, since it 
antagonizes the actions of Ang I. However, SARS-CoV-2 downregulates the 
expression of ACE2, thus leading to RAAS over activation and to increased lung 
damage and edema. 
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hepatic and muscle poisonousness so an alert is suggested when they are 
utilized in mix with statins and patients with greasy liver sickness [124]. 
Glucocorticoids have been utilized in patients with COVID-19 with 
extreme intense respiratory pain disorder as suggestive and mitigating 
therapy [92]. Their utilization, in any case, can compound insulin 
obstruction, support gluconeogenesis, intensify glycaemic control, and 
cause stamped hyperglycaemia. As known, glucocorticoids apply their 
hyperglycaemic impacts by decreasing insulin affectability and insulin 
discharge, and by meddling with GLP-1 impacts and improving the 
creation of glucagon. 

14. Conclusion 

This review article conveys the blueprint of serum albumin glycation 
responses including point of interest physiopathology of diabetes 
infection and SARS-CoV-2. Low serum albumin on presentation in 
COVID-19 infection is associated with a higher incidence of serious 
outcomes like kidney injury, cardiac injury, hypercoagulability, post- 
viral physical debility, and encephalopathy; and higher mortality. In 
light of discussed facts supplemented by the recent studies, it is highly 
prescribed to use serum albumin as a therapeutic material, stabilizer, 
and transporter of the drugs (such as known antiviral drugs and tradi-
tional molecules) that could effectively target the extracellular and 
intracellular viral components in the therapy of patients infected with 
SARS-CoV-2. 
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