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Abstract: The Coronavirus disease-2019(COVID-19) first discovered in late 1960's and now is cause of 
global pandemic. Virus belongs to Coronaviridae family which is allied with Severe Acute Respiratory 
Syndrome coronavirus2(SARS-CoV-2) or Middle East Respiratory Syndrome(MERS-CoV19). Virus is 
single stranded, positive sense RNA.SARS-CoV19 is a strain of corona virus which causes respiratory 
illness.The first case is identified in Wuhan city in China in December 2019 and now it has been spread 
globally. On March 2020, World Health Organization was declared COVID-19 as pandemic. Up to the 
March 27, 2020 there have been 595,800 confirmed cases of COVID-19. The virus is transmitted as same 
mechanisms of influenza virus, transmission from person to person through sneezing and coughing. 
coronavirus affects the respiratory tract and it may lead to difficulty in breathing and due to  pre-existing 
medical conditions lead to lowering of immune system functions in older people. We highlight the disease 
can be fatal more severe in elderly persons with other chronic diseases like cardiovascular disease, 
diabetes and renal disease. 

Keywords: coronavirus, pandemic, renal disease, cardiovascular disease, diabetes, SARS-CoV19, MERS 
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Introduction: 

Coronaviridae family virus has main four genera:alpha, beta, delta, and gamma. Mainly cause diseases in 
mammals, birds but few of them can transmit to humans. Those pass to humans are belong to alpha and beta 
genera. Beta Corona virus is highly pathogenic and is called as MERS-CoV-19. Corona virus infection may lead 
to diseases from common cold, fever headache to Severe Acute Respiratory Syndrome.[1] The virus transmitted 
through direct contact with infected people, coughing, sneezing and secretions of infected people. Covid19 
disease is more vulnerable to elderly people with other chronic diseases.[2] Over 100 countries now reported 
confirm cases of COVID-19. Globally, 4,354,827 have been infected by Covid19 today. 80% of corona virus 
death rate is of over 60 age group. The symptoms of covid19 include dry cough, common cold, fever, fatigue, 
diarrhea, and headache. Some broad spectrum drugs are used to control the infection of COVID-19. Researchers 
found that about 33% of covid-19 patients lead to the renal dysfunction. 5-7% is related to Acute Renal Injury or 
Acute Kidney Injury (AKI). Children younger than 18 years of age had COVID-19 rate is only 1% of total no. 
of patients. COVID-19 patients with pre-existing cardiovascular diseases are in more frequency. In some 
patients myocardial injury with a high level of troponin found in serum. More of investigations focusing on 
patients with critical symptoms 44% had arrhythmia, 58% had hypertension. COVID19 virus infects the host 
cell through Angiotensin Converting Enzyme2 (ACE2) receptor which causes pneumonia. ACE2 receptors are 
important in cardiovascular and immune system. The present review is allocated to focus on cardiovascular 
disease, renal disease diabetes and COVID-19. 

Reason for older People are more infected by COVID-19: 

1) Decrease in immune function it is more difficult for older people to fight against infection. 

2) Physiological changes due to aging. 

3) Lung tissue becomes more elastic over age, which causes respiratory diseases like COVID-19. 

 but it is positive note, there is report of Europe, people with older age over 100 were infected by COVID-19 
who were admitted in hospital have been completely recovered. But this is equally essential for those who have 
chronic conditions and immuno compromised. 

The present review is allocated to focus on cardiovascular disease, renal disease diabetes and COVID-19.[3,4] 

COVID-19 and Renal disease 

Renal injury: Recent studies state that renal dysfunction to COVID-19 patients can lead to death in severe 
cases but exact mechanism is not defined. Initially it shows mild abnormalities, it is demonstrated that kidney 
cells are most target organ of covid-19 virus. It is possible that ACE2 receptors having susceptibility of SARS-
CoV2 or MERS-CoV2.[5] Covid19 virus enters into the cells by using the ACE2 receptors and Transmembrane 
Serine Proteases (TMSPRSSs) which is act as co-receptors and performed important role in the cardiovascular 
system, renal systems and immune system. These receptors are generally found in the lungs, heart, kidney, 
intestineVirus affect to the ACE2 receptors, protein, protease ACE2 receptors. In other hand SARS-CoV-2 

Vaishnavi S. Patil et al. / International Journal of Pharma Sciences and Research (IJPSR)

ISSN : 0975-9492 Vol. 11 No. 06 Jun 2020 147



Infection stimulates cytokines and chemokines, it resulting in the death of patients.In-vitro studies demonstrate 
that by using Vero-E6 monkey kidney cell line SARS-CoV-2 replication is inhibited by soluble form of ACE2. 
Hence soluble ACE2 can block the growth of COVID-19 or SARS-CoV2 in ingress of infection.[6]The 
symptoms of renal injury in COVID-19 patients are  involved in high protein in urine (proteinuria) and blood in 
urine (hematuria). A study shows that kidney function was weakened in 66% of patients who died from Covid-
19 infection.Renal injury in COVID-19 patients may arise due to dehydration, hypoxemia, improper 
consumption of non-steroidal anti-inflammatory drugs, rhabdomyolysis. Recent studies emphasize that Acute 
Kidney Injury (AKI) or renal injury may be a severe complication in the COVID-19 patients.[7,8] 

Kidney Transplant Recipients  

COVID-19 infections lead to cause of mortality in kidney transplant recipients throughout the post-transplant 
process. Many factors like graft rejection, immune suppression, tissue injury. That endorses the viral infection 
after any organ transplant. In recent studies confirmed that SARS-CoV-2 infection has been found in kidney 
transplant patient in Spain and China. Due to the immunosuppressive therapy in kidney transplant patient causes 
COVID-19 infection. Kidney transplantation patient who may be at high risk due to immunosupression and 
residual chronic disease. SARS-CoV-19 infection has impact on kidney transplant recipient patient. It's 
challenging to manage immunosupression with COVID-19 infection in patient. In severe cases incubation and 
ventilation is required for these patients.  

Patient at high risk of COVID-19 infections are as follows: 

1) kidney transplant patient.  

2) Older  people aged over 65years. 

3) Patient with Kidney disease caused by inflammation.  

4) patient receiving rituximab, cyclophosphamide tablet.  

5)Patient with nephrotic syndrome.  

COVID-19 affects rejection treatment in kidney transplant patient.  

Most common symptoms are: 

1) Flu like symptom.  

2) Fatigue. 

3) Tenderness over transplantation.  

4) Less urine.  

If this symptoms occurs patient should immediately contact to specialist. Many patient on immunosupression 
have lowering in count of lymphotocyte known as lymphopenia. There is no more data accessible on COVID-19 
and Kidney transplant recipients.[9] 

Dialysis Patients: 

COVID-19 is serious hazard for dialysis patients. Patient required dialysis in two case, Acute Kidney 
Injury(AKI) and Continues Renal Replacement Therapy (CRRT). Generally dialysis patients are more 
susceptible to COVID-19 infection than normal patients. Due to older age, weekly three times dialysis required 
for the patient consequently outside exposure for Hemodialysis (HD). Research study demonstrates that among 
37 COVID-19 infected dialysis patients death occurs in 6 cases in Wuhan. In HD patients higher level of 
inflammatory cytokines found in compared to COVID19 infected patients. Furthermore dialysis patients with 
SARS-CoV-2 presented lower frequency of lymphocytes in the blood mononuclear cells.[10] Currently, patients 
with SARS-CoV-2 infection to kidney failure on maintenance dialysis are more triaged to hospitals. The reports 
suggest that SARS-CoV-2 affect the kidneys and in high degree of AcuteKidney Injury (AKI) found in over 
critical ill patients. COVID-19 also affects the staff, workers due to hospitalized patients and their families. In 
this pandemic of COVID-19 affect the many dialyze patients and present new crisis.  Therefore, Taiwan society 
of nephrology and centers of disease control and prevention have published guidelines for hemodialysis (HD) 
centers for prevent the transmission of COVID-19 infection. Management of dialysis patient with SARS-CoV-2 
infection must be shown in standards and protocols. Encouraging social distancing while work in HD centers 
can also help to decrease spread of  COVID-19.[11]  

Guidlines for for haemodialysis.  

1. COVID-19 spread by droplets by coughing sneezing, direct contact patient should be wear face mask and 
cover nose and mouth.  

2. CDC advised that Dialysis patient with COVID-19 should not be treated in infection isolation room. 

3. In organization unit  patient should be screen for COVID-19 infection before dialysis.  

4. Dialysis staff should be ensure that, patient and staff. Does not become source of Covid-19 infection.  
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5. Hospital staff should use Personal Protective Equipment(PPE) inside dialysis unit. [12,13] 

 
CDC report from US 

People over 65 years 

Cases Adults (65-80) Adult (+81) 

Hospitalizations 31-60% 31-70% 

Intensive care unit admission 10-45% 6-30% 

Deaths 24% 27% 

COVID-19 and Cardiovascular Diseases 

In this two decades epidemics of SARS-Cov-2 infection shows serious hazard to global health.  COVID-19 
infection is not just pneumological but also seen in other diseases. This infection can directly affect the 
cardiovascular disease (CVD). Pre-existing CVD may influence to SARS-CoV-2 infection. Additionally 
COVID-19 infection may have several effects on cardiovascular health. Objective of the review is to describe 
impact of cardiovascular health on COVID-19 infection.[14] Study state that among 99 COVID-19 patients in 
Wuhan 13% patients presented a high level of lactate dehydrogenase and 7.2%  patients found as elevated 
hypertensive troponin level although 16% had arrhythmia. Myocardial dysfunction may be indirect due to 
reduced oxygen supply, lung failure after COVID-19 infection.[15] Johns Hopkins University made data the 
infection of COVID-19 is more than influenza virus. Chinese center for disease control establish that clinical 
severity has been reported as mild 81%, severe 13% and critical 4.8%. The mild COVID19 infection includes 
signs fever, fatigue, diarrhea, cough and severe cases  symptoms are pneumonia, acute respiratory syndrome. In 
elder people with or without cardiac shock.  Children appear to be less liable to disease due to stronger innate 
immunity. To the date, approved vaccines or therapeutics are not available for COVID-19.  The mechanism that 
leads to cardiovascular disease (CVD) increasingly edge with pathway of immune system. While age is 
strongest risk factor for COVID-19 infection and CVD that directly affect immune functions. Old people over 
65 years having CVD, diabetes, renal dysfunction and hyperlipidemia that reduce the immune functions. 
Although there are no specific therapies for COVID-19, it is essential to consider potential of cardiovascular 
side effects and interaction with CVD medications. There is numerous deliberation to the care of CVD patients 
and minimize the risk of transmission of COVID-19 to the patient and hospital staff.The mechanism responsible 
for cardiac injury due to direct viral involvement in cardiomyocytes cell. The report given by the national health 
commission of China (NHC) in confirmed COVID-19 cases, some patients showed cardiovascular symptoms 
such as heart palpitation, chest pain instead of respiratory symptoms.[16,17,18] 
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COVID-19 and Diabetes mellitus: 

People with diabetes mellitus, hypertension, and hyperlipidemia are more susceptible to be infected to COVID-
19 and at high risk of complications. In the United States (US) 10% older people who aged 65 years have 
diabetes mellitus.[19] Those people have a high risk for death from COVID-19. Health care workers provide 
clinical care to COVID-19 patients. The incubation period is 5-6 days for those who having initial symptoms. 
To better understand for COVID-19 patient with diabetes mellitus, hospital unit should be provide better clinical 
care and increase awareness of pathophysiology. COVID-19 made up of four proteins, spike, membrane, and 
nucleocapsid and envelops protein. ACE2 receptors are cellular receptor for SARS-Cov2 that utilizes the 
dipeptide peptidase 4 (DPP4).An Infected cell undergo necrosis by activation of cytokines and chemokines 
which causes recruitment of CD4 cells and inflammatory cells. T-helper cells and CD4 cells regulate antigens 
and immunity against virus. SARS-CoV-19 or MERS-CoV-19 infect immune cells and decrease the CD3, a 
CD4 cell which causes lymphocytopenia which is linked with SARS-CoV-2.[20,21] Lowering of T-helper cells 
function inhibit the innate immunity which causes release of cytokines. Diabetes mellitus increase mortality and 
morbidity in Covid-19 patients. Risk of COVID-19 patients with diabetes mellitus: 1) involve cytokinin storm 
syndrome, 2) inhibit Tcell function 3) affinity to cell binding and virus entry. Diabetes mellitus inhibit 
neutrophils chemotaxis, phagocytosis, when people with DM infected by virus, it must be harder to treat due to 
fluctuation in blood sugar level and due to diabetic complications. Require long duration of time to recover, 
virus can bloom in an environment of increased blood glucose level. It is important to take precautions for 
diabetic patients to avoid virus [22]  

In adult warning symptoms are:     

1) Shortness of breathing.  

2) Pain in chest.  

3)  Blueish lips.  

Precautionary measures for patient with pre-existing medicinal condition: 

1. Washing hands with soaps, sanitizer frequently for 20sec. 

2. Avoid touching faces.  

3.  Avoid crowded area.  

4. For diabetic patient, maintain blood glucose level 

5. Increase water level  adequate supply in body.  

6.  Make sure about availability of medicines,essentials at Home.[24]  

Conclusion: 

COVID-19 virus acts on Angiotensin Converting Enzyme (ACE2) receptor cell and produce organ injury.These 
cells present in lungs, intestine, heart, and kidney. Kidney injury caused by SARS-CoV2 increases the severity 
in patient. And CD4 and T cells in diabetes mellitus patients which shows direct effect on immune function and 
patient become more susceptible to COVID-19 infection.Current reports on COVID-19 describe renal, 
cardiovascular and diabetic manifestations in the patients. Certain racial groups are highly prone to develop  
diabetes and cardiovascular diseases. The patients with DM, renal failure, CVD are highly vulnerable to 
COVID-19. We need to develop ways to care of patients with this disease. There is urgent need to address 
clinical investigation to obstruct this global pandemic. Further research is required to know the mechanism, 
clinical presentation and outcomes of pre-existing medical conditions in COVID-19 patients. 
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