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Abstract

One of the major concerns in the world is the Coronavirus Disease 2019 (COVID-19), an
infectious disease caused by Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-
CoV-2). Although the knowledge is limited about the risk factors for the disease, morbidity
and mortality may increase in the patients with some underlying conditions such as
cardiovascular disease, hypertension, diabetes, cancer, etc. These diseases can weaken the
immune system and affect the body's ability to respond to infectious agents. Therefore, these
patients are more at the risk for COVID-19 and also the underlying condition may worsen the
severity of COVID-19 infection. On the other hand, SARS-CoV-2 via multiple
pathophysiological mechanisms can lead to the progression of the underlying diseases and
resulting in a poor outcome. The coronavirus binds to angiotensin-converting enzyme 2
(ACE2) which is expressed on the cells of many organs and it can directly affect tissues.
Apoptosis of the cells may occur in patients with acute respiratory disease syndrome (ARDS)
due to hypoxia in COVID-19. Moreover, SARS-CoV-2 leads to an imbalanced the immune
inflammatory response in some patients which may cause indirectly organ injury. In this
review we described the prevalence of COVID-19 in various underlying diseases and the
impact of the SARS-CoV-2 in the outcome of these diseases. However, further studies are
needed to investigate the prevalence of this new virus in patients with underlying diseases
and its effects on the progression of illness.
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Background

‘ , nderlying disease is a long term or

chronic illness that increases the risk
of complications of infectious diseases and
usually leads to weakening immune system.
Therefore, by reducing the patient’s response
to fight off the infection, the impact of
infectious agents can be worse and resulting in
a poor outcome. These patients are likely to
need more critical care even some of them
have to be hospitalized in ICU (1). Severe
Acute Respiratory Syndrome Coronavirus-2
(SARS-CoV-2) which belongs to the family of
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Coronaviridae is now a major public health
emergency in the world and cause of Corona-
virus Disease 2019 (COVID-19). Patients with
COVID-19 have a range of symptoms from
mild to severe illness (2). Although the
information about the risk factors for COVID-
19 is limited, some of the underlying condi-
tions may put patients at higher risk to
morbidity and mortality and also each condi-
tion has its own vulnerabilities.

This review describes the impact or status of
COVID-19 in various underlying diseases and
pathophysiological mechanisms resulting from
SARS-CoV-2 which can lead to more severe
disease outcomes in patients with COVID-19.
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Hypertension and COVID-19

Hypertension is a serious medical challenge
because of its high frequency and concomitant
risks of cardiovascular and kidney disease.
According to the world health organization
(WHO) 1.13 billion people worldwide have
hypertension. It is a major cause of death in the
world with more than 1 in 4 men and 1 in 5
women having this condition. The burden of
hypertension is felt disproportionately in
developing countries, where two-thirds of
cases are found, largely due to increased risk
factors in those populations in recent decades.
It is estimated the number of adults with
hypertension increase by 60% (1-56 billion) of
the total in the world in 2025 (3).

Given the current unstoppable problem of
SARS-CoV-2 along with the high prevalence
of hypertension, it is expectable the combina-
tion of these conditions will bring many socio-
economic and health burdens to human society.
It is widely reported that hypertension increas-
es the risk of severe COVID-19 development
(4).

Lippi observed that hypertension causes an
approximately — 2.5-fold higher risk of
developing severe disease or death due to
SARS-CoV-2 (5). Hypertension along with old
age increases the risk of severe disease. One
study in china found 39.7% of 406 deceased
patients with COVID-19 had known hyperten-
sion and 81% of these patients were older than
60 years of age (6). The death rate is higher in
people with high blood pressure as it was
reported that in Italy the mean age of deceased
patients with COVID-19 was 79 years and that
69.1% had hypertension (7).

Among all underlying diseases hypertension
has the greatest impact on the severity of
disease and the rate of death. In a report 48%
of patients had comorbidity which hyper-
tension being the most common (30%),
followed by diabetes (19%) and coronary heart
disease (8%) and also showed increasing in-
hospital death associated with older age (8).
Another report from Wuhan on most comor-
bidity in patients with COVID-19, the most
common comorbidity were hypertension (27%)
followed by diabetes (19%), and cardiovas-
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cular disease (6%) (9). Since the frequency of
hypertension in older people is high it is not
surprising that COVID-19 is more sever in the
elderly and experience more complications of
the disease.

As mentioned elsewhere, pro-inflammatory
cytokine storm could be associated with
COVID-19 severity. Accordingly, patients
with COVID-19 requiring ICU admission had
an increase in IL-2, IL-6, and IL-7, granulocyte
colony-stimulating factor (G-CSF), chemokine
ligand 2 (CCL2), and tumor necrosis factor- o
(TNF-a) (10).

Interestingly, elevated expres-sion of various
cytokines such as IL-6, IL-1b, and IL-23 has
been associated with development of hyper-
tension in clinical observations and one of the
cytokines regulating inflam-matory responses
in hypertension is IL-6 which related to
COVID-19 worse outcomes (11).
SARS-CoV-2 binds to angiotensin-converting
enzyme 2 (ACE2) which is expressed on the
cells of some organs such as lung, gastro-
intestinal epithelium, cardiovascular endo-
thelium, nervous system and the Kidneys in
order to cells entry (12) (Figure 1).

o _x

4 v
i
.A

ACE2 receptor L ;
a ‘l‘ ) ww—’ \ "“0' )1 M
e RETR {
") sarscovz 9 @ N
Spike (S) protein  y¥ee
. ;
Underlying diseases
Cardiovascular Cancer
disenses
Hypertension Pregnancy

Diabetes Transplantation

Asthma

Fig. 1. The virus entry to the cells and its effects on the
various underlying diseases. Spike proteins are present
on the virus particle and bind to angiotensin-converting
enzyme 2 (ACE2), a host cell receptor, on the cells of
some organs such as lung, gastrointestinal epithelium,
cardiovascular endothelium, nervous system and the
kidneys that leads to entering the SARS-CoV-2 into the
cells. The virus can directly affect these tissues and can
adverse outcome of COVID-19 in patients with under-
lying disease.

69 lIranian Journal of Virology, Volume 15, Number 1, 2021


https://journal.isv.org.ir/article-1-428-en.html

[ Downloaded from journal.isv.org.ir on 2026-06-24 ]

COVID-19 Infection in Underlying Diseases

Angiotensin Il converts to angiotensin 1-7 by
ACE2. Thus, this enzyme reduces the
inflammatory effects of angiotensin II.

Increase in angiotensin Il was associated with
hypertension and lung failure. It has been
shown that ACE inhibitors (ACEIs) can
increase ACE2 by reducing the formation of
angiotensin Il and also angiotensin Il receptor
blockers (ARBSs). Therefore these medications
have significant immunomodulatory effects by
decreasing the cytokines by which organ
inflammation is reduced in patients with
COVID-19. In addition, these drugs are
commonly used for hypertensive patients and
cardiac diseases (13). ACE2 is an active
peptide of the renin-angiotensin system (RAS).
RAS plays an effective role in regulating
hypertension. SARS-CoV-2 binds to ACE2
and leads to RAS imbalance and follows the
pathogenesis of hypertension and inflamma-
tory lung disease. An effective therapeutic
system in hypertension is targeting of RAS.
Meng et al. evaluated the effect of RAS
inhibitors in COVID-19 patients with hyper-
tension who received ACEI or ARB therapy.
They suggested that using ACEIs or ARBs
have a beneficial effect on the improvement of
clinical outcomes of patients. Furthermore
RAS inhibitors decreased the viral load
indirectly by regulating immune function and
inhibiting inflammatory responses (14). It is
proposed soluble ACE2 could bind circulating
SARS-CoV-2 viral particles; therefore, use of
ACE?2 as a therapeutic approach in COVID-19
will be able to reduce viral load and organ
injury (15).

However, considering the ACE2 as a receptor
for SARS-CoV-2 has been argued that inhibi-
tors which lead to an increase in the ACE2
might affect negatively the outcome of
COVID-19 patients. Overlay none of these
possibilities have been confirmed in patients
yet and need more studies.

Cardiovascular diseases and COVID-
19

Previous studies have suggested that the
Middle East respiratory syndrome (MERS) and
severe acute respiratory syndrome (SARS)
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related coronavirus infections have similar
pathogenicity and can cause myocarditis and
signs of heart failure. Moreover, patients who
suffer from heart disease have a heightened
risk of morbidity and mortality of these acute
viral infections (16, 17). According to Oudit’s
study, SARS-CoV-1 viral RNA was detected
in heart autopsy of 35% of infected patients
with SARS, the patients died earlier and
suggested the infection of heart due to SARS-
CoV-1 which caused a worse course of the
disease (18). Yang reports that 67% (35/52) of
critically patients with COVID-19 had ARDS
and 23% (12/52) of them developed cardiac
injury (20). Although the mechanism of
cardiac failure by SARS-CoV-2 is not fully
described, clinical manifestation of COVID-19
in comparison with pathogenesis of SARS-
CoV-1 as well as high structural and the
genomic similarity between SARS-CoV-1 and
SARS-CoV-2, suggest that like SARS-CoV-1,
the new coronavirus can cause cardiovascular
disease via multiple mechanisms (1).

The first mechanism of heart function involve-
ment in COVID-19 is mediated via ACE2
witch the virus can directly affect myocardial
tissue. The second mechanism, the induced
hypoxia in patients with acute respiratory
disease syndrome (ARDS) due to SARS-CoV-
2 may lead to oxidative stress which
significantly destroys the phospholipid layer of
the cell membrane and cause apoptosis of
cardiomyocytes (19).

Another proposed mechanism; is that SARS-
CoV-2 stimulates T helper cells and may cause
indirectly cardio-vascular disorders due to an
imbalanced the immune- inflammatory res-
ponse which in some patients leads to dissemi-
nated intra-vascular coagulation (DIC) and
organ injury. The prevalence of Covid-19 in
cardiovascular patients are significant. Li et al
reported the proportion of patients with
cardiacerebro-vascular disease in all cases was
16.4% by analyzing of six studies including
1527 patients with COVID-19. It was showed
at least 8% of total patients suffered an acute
cardiac injury and the incidence was about 13
folds higher in ICU/severe patients than the
non-ICU/severe counterparts. In addition, it
was suggested that heart injury may be caused


https://journal.isv.org.ir/article-1-428-en.html

[ Downloaded from journal.isv.org.ir on 2026-06-24 ]

by the virus directly (1). In Chen’s report, a 61-
year old man diagnosed with severe pneumo-
nia and ARDS with no previous chronic
underlying disease. He developed heart injury,
severe respiratory failure, sepsis and eventually
on the 11th day of admission he experienced a
sudden cardiac arrest and died (21).

In another report, elevated troponin | was
detected among 120 patients with COVID-19
(n=12, 10%) level, indicating cardiovascular
injury, and 27.5% (n=33) of patients developed
cardiomyopathy (22). Deng et al showed most
enrolled 112 patients with a confirmed
diagnosis of COVID-19 had normal levels of
cardiac troponin | at admission time. Troponin
I was raised in 37.5% (42/112) of patients and
a threefold increase was observed in 28.6%
(32/112) patients during hospitalization. It has
been suggested that elevation in troponin levels
could identify that patients are at higher risk
for acute myocarditis due to secondary
consequences of SARS-CoV-2.

Therefore raised troponin levels can be
considered as the warning sign of adverse
outcomes for the patients who presented
atypical symptoms such as chest pain and
minimal respiratory involve-ment (23). Shi et
al support these concepts that cardiac injury is
a common condition among hospitalized
patients with COVID-19 and it is associated
with a higher risk of death. In the study of 416
hospitalized patients with COVID-19 in
Wuhan, China, 19.7% (82/416) patients had
myocardial  injury  manifestation.  These
patients were older (median age 74 years), had
higher leukocyte counts, the higher levels of C-
reactive protein (CRP) and troponin | and the
higher mortality rate (51.2% vs. 4.5%)
compared to those without cardiac injury (24).
Huang et al. in a cohort study of 41 COVID-19
patients reported that higher amounts of IL-1B,
IFNy, IP10, and MCP1 in plasma might lead to
activated T helper-1 (Th1) cell responses.
Moreover, ICU patients had higher concen-
trations of inflammatory cytokines than those
non- ICU patients suggesting that the cytokine
storm was associated with disease severity
(25). Since cytokine storm is the major
pathophysiological mechanism in fulminant
myocarditis (FM) and given the increased
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plasma inflammatory cytokine level such as
IL-6 is notable in SARS-CoV-2 infected
patients with cardiac injury, the death of some
patients with COVID-19 was due to FM.
However, more studies should be performed to
investigate SARS-CoV-2 associated FM (22).
Clinical evidences suggested that underlying
cardiovascular diseases which are more
prevalent in older adults, affects the develop-
ment and prognosis of COVID-19. On the
other patients with novel coronavirus might
develop an acute cardiac injury. Thus viral
infection in aggravation of heart damage
should be considered in the course of disease
treatment. The physicians should pay attention
not only to the symptoms of respiratory
dysfunction but also the symptoms of cardiac
and more studies are needed to identify treat-
ments to reduce cardiac injury.

Diabetes and COVID-19

Diabetes mellitus is a chronic metabolic
disease which characterized by elevated levels
of blood glucose and is one of the leading
causes of death throughout the world. The
number of people with diabetes worldwide is
about 422 millions, particularly in low-and
middle-income countries and 1.6 million
deaths are related to diabetes annually (accor-
ding to WHO). Several investigations demons-
trated that diabetes is associated with increased
susceptibility infections including Mycobacte-
rium tuberculosis, Staphylococcus aureus, the
2009 pandemic influenza A (H1IN1) SARS-
CoV-1 and MERS-CoV especially in older
people (26-29). In patients with diabetes there
was found a similar increased risk for SARS
and MERS (30).

Zhang et al. reported most of the 140 infected
COVID-19 patients were middle and old aged
and 64.3% (90/140) patients had comorbidities
and 12.1% (17/140) of them had diabetes
mellitus (31). A meta-analysis data showed one
of the most prevalent comorbidities is diabetes
(9.7%) and another analysis through 2108
patients with COVID-19 reported a diabetes
prevalence of 10.3% (32). In Onder’s report
among 355 patients with COVID-19 who died
in Italy, 126 patients (35.5%) had diabetes and
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proposed the presence of comorbidities may be
the risk factors for severe patients compared to
non-severe patients (33).

The examination of the animal model showed
that ~35% of the capillaries and ~30% of
alveoli in the hamster’s lungs in diabetes
became narrowed and collapsed alveolar
epithelium. This study has supported morpho-
logical changes of the lungs which related to
diabetes (34). On the other hand, in vitro
studies have showed that influenza virus
replication was significantly increased after
treatment of pulmonary epithelial cells with
high glucose concentrations. These data indi-
cated that hyperglycemia may enhance viral
replication in vivo (35). Diabetes is a chronic
inflammatory disease that can cause an in-
effective immune response.

Hyperglycemia promotes the increased synthe-
sis of pro-inflammatory cytokines and oxida-
tive stress leads to more infections or adverse
outcomes in patients with diabetes (36).

It has been showed plasma levels of furin are
elevated in patients with diabetes mellitus (30).
Furin is a cellular protease that participates in
facilitating cell-cell fusion and viral entry into
lung cells by cleaving the spike protein at the
S1/S2 site. Hoffmann and colleagues show that
SARS-CoV-2 has acquired a highly cleavable
multi basic motif in the S1/S2 domain unlike
other identified coronaviruses that harbor a
monobasic cleavage site. By considering that
viruses with a multi basic cleavage site which
are activated by protease enzymes including
furin are able to spread systemically and cause
massive disease, it is not unexpected that the
presence of highly cleavable sites in SARS-
CoV-2 infection of humans makes it more
pathogenic at the presence of furin (37).

Other studies also found that patients with
diabetes have a significantly absolute lower
count of lymphocytes while the absolute count
of neutrophils and levels of some inflammation
cytokines are much higher compared to those
without diabetes. D-dimer (fibrin degradation
fragment) increases significantly during the
inflammatory storm. Moreover, it is activated
thrombin due to hypoxia which leads to
disseminated intravascular coagulation. Guo
and collogues reported coagulation index and
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D-dimer were significantly higher in diabetic
patients compared to those without diabetes. It
has been showed that COVID-19 dysregulates
the glucose metabolism (38). As a result, it
affects the severity of diabetes and consequen-
tly poor prognosis (26).

A possible pathway which SARS-CoV-2 can
cause diabetes in COVID-19 is pancreatic
islets damage which has a negative effect on
the prognosis of COVID-19. Data from many
studies proposed some viruses are diabetogenic
such as varicella-zoster virus. Yang et al found
SARS-CoV-1 is able to damage the pancreas
due to ACE2 expression in this organ and
cause diabetes mellitus. The patients with
SARS-CoV-1 had higher fast blood glucose
levels. As such viral infections increase
patients' blood sugar levels, they cause an
adverse effect on the recovery of the condition
(39). Liu showed about 1-2% of the non-severe
patients with SARS-CoV-2 and about 17% of
the severe patients had the pancreatic injury. In
addition, the inflammatory responses in severe
COVID-19 patients may also cause mild
damage of pancreas (40).

One of the examined drugs in treatment for
COVID-19 is Chloroquine (CQ), a low-cost
antimalarial drug. CQ modulates the immune
system, has an anti- inflammatory effect and
blocks viral infection. A clinical trial in China
including 100 patients showed that CQ
shortens the disease course and improves
clinical symptoms without severe side effects.
Hydroxychloroquine (Chloroquine derivative)
has been approved in India since 2014 to treat
type 2 diabetes as the third or fourth line drug
in order to reduce blood glucose by changing
of insulin metabolism and increasing insulin
accumulation (41). Some diabetic patients
unclearly recover from autoimmune attacks for
a period of time, a few weeks to a year, by
regaining partial transient B-cell activity. So if
the CQ is prescribed to these patients with
COVID-19 it might occur hypoglycemia which
leads to an increase of mortality in subjects
hospitalized with pneumonia. Therefore, the
caution should be taken in using of CQ in the
treatment of type 1 diabetic patients with
COVID-19 and need more clinical attention
(42). Although, according to many researches,
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the higher risk for complications and mortality
of COVID-19 is related to individuals with
diabetes mellitus but the susceptibility to
SARS-CoV-2 infection may not be higher in
these individuals.

Asthma and COVID-19

Centers for disease control and prevention
(CDC) expressed that patients with moderate
to severe asthma are at risk for more sever
COVID-19. Additionally, a report showed a
higher rate of hospitalized patients with
COVID-19 in range of 18-49 years patients
with a history of asthma (43). To date, there is
no evidence that asthma and respiratory
allergies increase the rate of COVID-19
infection. Jackson et al. suggested that the
expression of ACE2 in lung cells was lowest in
patients with asthma and respiratory allergies.
Therefore, this result could be a reason to
observe the unexpected reduction in suscepti-
bility to COVID-19 infection.

However, more studies are necessary focused
on respiratory allergy and asthma for unders-
tanding the impact of asthma on COVID-19
severity (44).

Cancer and COVID-19

Cancer is the second leading cause of death in
the world and approximately 1 in 6 deaths is
due to cancer, globally. Cancer patients are
more susceptible to infections and the studies
show these patients might experience worse
prognosis of COVID-19 .

Dai et al collected the information of patients
who affected by the SARS-CoV-2 from 14
hospitals in Hubei Province, China. It is
observed in COVID-19 patients with cancer
(105) the rates of having at least one critical
symptom; ICU admission and death was higher
in comparison with patients without cancer
(536 age-matched). Severity of disease in
COVID-19 patients was associated with the
type of cancer. Patients with lung cancer
(20.95%), gastrointestinal cancer (12.38%),
breast cancer (10.48%), thyroid cancer
(10.48%) and hematological cancer (8.57%)
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had the highest frequency of severe events. On
the other, patients with hematological cancer
had a high death rate (33.33%) and after that
lung cancer (18.18%). However, patients with
metastatic cancer had even higher risks of
death. Moreover, incidence of SARS-CoV-2
infections in patients with cancer was 10-fold
higher than patients without cancer. The main
reason for high mortality in patients with
hematological cancer is the presence of
dysfunctional plasma cells, lymphocytes or
white blood cells in general in this malignancy
(45). The study of Zhang showed a total of
53.6% of COVID-19-infected cancer patients
who developed severe events and the mortality
rate was 28.6%. Furthermore cancer patients
were susceptible to severe pneumonia because
of their immunosuppressive condition and
antitumor therapy. Therefore, it was recomm-
ended to avoid treatments which led to
immunosuppression or reduction in treatment
dosage (46). Accumulating evidence similarly
supported that cancer patients with COVID-19
have higher case fatality (7.6%) than the
general population (47). Miyashita et al
reported that among 334 cancer patients
infected by COVID-19 there was not signifi-
cantly higher mortality rate for all patients with
cancer, but in cancer patients younger than 50
years found a significantly higher rate. A
systematic review reported by Desai et al,
found out 2% prevalence of cancer patients
with COVID-19. Overall, due to morbidity
and mortality rates in cancer patients with
COVID-19, cancer care should be organized
during the COVID-19 pandemic.

Kidney disease and COVID-19

Chronic kidney disease (CKD) is a disorder
affecting the function and structure of the
kidney over months or years. it has been
reported CKD is associated with an increased
severity and mortality of COVID-19 infection
(48). Furthermore, in a meta-analysis has
shown the prevalence of underlying CKD
among patients with a sever COVID-19 was
more frequent compared to other patients
(3.3% vs 0.4) (49). The outcomes of another
study showed that the prevalence of CKD in
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COVID-19 was 1% (50). Williamson et al, in a
Cohort study reported the rate of COVID-19
deaths in patients with reduced kidney function
was 1.33% (51). As mentioned above, similar
to SARS-CoV-1 infection SARS-CoV-2 binds
to ACE2 receptor. The studies showed that
ACE?2 receptor is relatively overexpressed in
the renal endothelial cells of patients with
CKD (52). On the other hand, the findings by
electron microscopy showed the presence of
viral inclusion bodies in a peritubular space
and viral particles within endothelial cells of
the glomerular capillary loops of a patient with
COVID-19 (53). Taken together, apoptosis and
pyroptosis Induced by SARS-CoV-2 might
have an effect on endothelial cells injury and
could explain the observed kidney systemic
impaired function in patients with COVID-19.
These findings show the patients with CKD are
vulnerable to the SARS-CoV-2 infection and
provide the need to pay more attention to the
monitoring of patients with preexisting kidney
dysfunction which is associated with adverse
outcomes in COVID-19.

Neurological Disorders and COVID-
19

Cerebrovascular diseases are other comorbidi-
ties among the patients with COVID-19 that
associated with severe respiratory complica-
tions (20). Some patients with COVID-19
without typical symptoms have presented only
neurological manifestations in the early stages
of the illness including headache, malaise,
dizziness and skeletal muscle injury. Mao
reported among of 214 patients with COVID-
19, 78 (36.4%) of them had neurologic
manifestations. The results showed that the
brain tissue autopsy of patients with COVID-
19 was edematous and some neurons
degenerated that support SARS-CoV-2 may
enter the central nervous system (54).
Moreover, cerebral hemorrhage was observed
in some cases of patients with COVID-109.
Although the association between SARS-CoV-
2 and cerebral hemorrhage is unclear, based on
some evidence it is suggested the virus
probably induce cerebral hemorrhage in
COVID-19 patients. First, ACE2 signaling
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plays a role in lowering blood pressure and on
the other, the expression level of ACE2
decreases in patients with hypertension thus
following SARS-CoV-2 infection the function
of ACE2 proteins are more reduced and it is
likely caused cerebral hemorrhage in these
patients. Second, it is suggested SARS-CoV-2
infection can cause coagulopathy and increase
prothrombin  time which leads arterial
infarctions. The other, it was detected SARS-
CoV-2 RNA in the CSF (cerebrospinal fluid)
that may lead to neurological harm and damage
directly (55).

In a study reported neurologic symptoms
including encephalopathy, necrotizing ence-
phalopathy and confusion has also been
observed in 58 of 64 patients with COVID-19.
There is urgent need for more studies about
neurodegenerative  disorders in infected
patients especially who suffer neurological
conditions such as stroke, multiple sclerosis,
etc. (56). Centers for Disease Control and
Prevention have been prepared guidelines and
recommendations for the care and management
of COVID-19 in patients with underlying
diseases. Some of them are documented in the
Table 1 (57).

Transplantation and COVID-19

However viruses often cause more severe
disease in people with transplant recipients,
there is no information about whether SARS-
CoV-2 infection will be more serious in
clinical outcomes of transplant recipients
compared to immune competence. Although
the risk of COVID-19 transmission in
transplantation is unclear, SARS-CoV-2 has a
transmissible potency by organ donation. Data
from SARS-CoV-1 epidemic showed the
presence of the virus in organs such as liver,
kidney, and intestines. Additionally, it has been
reported that SARS-CoV-2 was isolated from
blood of COVID-19 patients. Thus, all organs
can acquit the virus through blood system (58).
Guillena emphasized in a case report that organ
transplant recipient who infected with COVID-
19 often present atypical clinical manifest-
tations (59).
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Table 1. Some recommendations for patients with
underlying disease about care of COVID-19

General care of
patients

Serious heart
conditions and
pulmonary
hypertension
Diabetes

Cancer

Transplantation

Asthma

COVID-19:

Coronavirus

Inform the symptoms of COVID-19.
Train hand washing, hygiene, and
minimizing exposure to sick contacts.
Receive vaccinations against influenza
and pneumococcal disease.

Stay home and away from crowded
places as much as possible.

Elective surgeries are rescheduled if
possible.

On May 1, 2020, FDA issued the use of
remdesivir to treat adults and children
hospitalized with severe COVID-19.
Continue ACE-1 or ARB according to
the doctor's prescription

Patients with hypertension control and
check their blood pressure

Test the blood sugar every four hours
Have at least a two-week supply of the
diabetes pills and insulin.

Stopping chemotherapy may be an
option for patients in deep remission
Home infusion of chemotherapy drugs
should feasible for the patient and
medical team

Prophylactic ~ growth  factors and
antibiotics may make patients less
vulnerable to potential COVID-19
complications

Delaying of stem cell transplantation
Long term immune suppression may be
put patients at increased risk of
COVID-19

Patients  receiving  radiation  for
symptom control or at low risk of harm
could delay schedule for radiation
treatment

Prolonged use of corticosteroids and
other medications can weakens immune
system  which immunocompromised
patients have less ability to fight the
virus. Therefore, the continuation of the
drug should be according to the doctor's
advice

Keep the asthma under control

Avoid the allergens that trigger asthma
Minimize use of disinfectants that can
cause the asthma attack

Disease 2019, ACE-I:

Angiotensin converting enzyme inhibitors, ARB:
Angiotensin-11 receptor blockers.

The immunosuppressive agents can increase
the risk of viral infection. These drugs target
the proliferation and differentiation of T cells.
According to the research, T Ilymphocyte
reduction in severe COVID-19 patients is
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common which leads to worse the disease
outcome. Moreover immunosuppression in
posttransplant patients may exacerbate the
severity of COVID-19 infection. Thus in such
high-risk populations, a clinical suspicion is
crucial and it should be considered screening
for SARS-CoV2 (60).

Pregnancy and COVID-19

Physiological and immunological changes in
pregnant women are related to higher maternal
and fetal morbidity and mortality which
resulted in viral pneumonia (61). Clinical
findings suggest that SARS during perinatal
period may be asymptomatic to causing
harmful side effects including spontaneous
miscarriage, disseminated intravascular coa-
gulopathy, preterm delivery, intrauterine
growth retard, and abrupt abortion for both
mother and neonate (62). Generally, the studies
showed clinical presentation in pregnant
women with COVID-19 was similar to non-
pregnant women and had minor problems than
those with SARS (63). In a systematic review
including nineteen studies, the most common
adverse pregnancy outcome in 41 hospitalized
pregnant women infected with COVID-19 was
preterm birth and none of their newborns
showed clinical manifestations of vertical
transmission (64).

Although the results of nucleic acid detection
of cord blood and placenta in a woman with
COVID-19 infection in the study’s Wang was
negative, but it must be considered false
negatives may occur in detection of viral load
and suggested that the pregnant women in the
early stage of disease may have been asym-
ptomatic and it is possible that fetus was
infected in utero before the mother had clinical
manifestation. Therefore, the possibility of
mother-to-child transmission of SARS-CoV-2
is not ruled out (65). Another study reviewed
13 articles about the possibility of vertical
transmission of the virus. According to the
results, SARS-CoV-2 can cause complications
such as fetal distress and preterm delivery
while newborns were tested for SARS-CoV-2,
the results were negative (63). Overall, given
to the evidence could not confirm vertical
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transmission of COVID-19 infection in preg-
nancy and it should be followed up suspected
pregnant women during pregnancy and post-
delivery.

Conclusion

According to currently information regarding
SARS-CoV-2, some underlying conditions
may increase the severity of COVID-19
infection. Unfortunately, the management of
this new virus in patients with underlying
diseases is more complicated than expected.
More efforts should be carried out to control
the viral pandemic. In addition, further studies
are needed about the prevalence of COVID-19
in underlying disease and other comorbidities
in order to overcome the disease and reduce
severity of it. Therefore, full attention should
be paid for treatment of these patients and
healthcare centers must provide guidelines to
care and disease prevention.
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