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Objectives: To elucidate the risk factors for hospital
admission among COVID-19 patients with type 2
diabetes mellitus (T2DM).

Methods: This retrospective study was conducted at
the Prince Sultan Military Medical City, Riyadh, Saudi
Arabia between May 2020 and July 2020. Out of 7,260
COVID-19 patients, 920 were identified as T2DM.
After the exclusion process, 806 patients with T2DM
were included in this analysis. Patients’ data were
extracted from electronic medical records. A logistic
regression model was performed to estimate the risk
factors of hospital admission.
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Results: Of the total of 806 COVID-19 patients with
T2DM, 48% were admitted in the hospital, 52% were
placed under home isolation. Older age between 70-79
years (OR [odd ratio] 2.56; p=0.017), =80 years (OR
6.48; p=0.001) were significantly more likely to be
hospitalized compared to <40 years. Similarly, patients
with higher HbAlc level of 29% compared to <7%;
(OR 1.58; p=0.047); patients with comorbidities such
as, hypertension (OR 1.43; p=0.048), cardiovascular
disease (OR 1.56; p=0.033), cerebrovascular disease
(OR 2.38; p=0.016), chronic pulmonary disease (OR
1.51; p=0.018), malignancy (OR 2.45; p=0.025),
chronic kidney disease (CKD) IlIa, ITIb, IV (OR 2.37;
=0.008), CKD V (OR 5.07; p=0.007) were significantly
more likely to be hospitalized. Likewise, insulin-treated
(OR 1.46; p=0.03) were more likely to require hospital

admission compared to non-insulin treated patients.

Conclusion: Among COVID-19 patients with diabetes,
higher age, high HbAlc level, and presence of other
comorbidities were found to be significant risk factors
for the hospital admission.
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Since January 2020, there has been an unprecedented
global healthcare crisis, which has been precipitated
by the speedy evolution of the coronavirus 2019
(COVID-19) outbreak induced by severe acute
respiratory syndrome-coronavirus 2 (SARS-CoV-2) that
was reported in Wuhan, China on December 2019.!
The rapid escalation in the number of cases prompted
the World Health Organization (WHO) to proclaim a
Public Health Emergency of International Concern on
January 2020.> As of August 2020, it has been found
that 227 countries and territories worldwide have been
affected by the COVID-19, including Saudi Arabia.’

From the data being received, it appears that
patients with diabetes mellitus (DM) reveal a higher
degree of symptom severity induced by the viral
infection. When patients having diabetes develop a
viral infection, treatment becomes more challenging
because of variations in the blood glucose levels and,
likely, the diabetes-related complications that may be
present.* Patients with diabetes having COVID-19
have been observed to have a tendency to experience
greater symptom severity and have a higher mortality
rate and hospitalization than other patients. Moreover,
patients with diabetes and COVID-19 exhibit high
risk for developing serious complications, including
respiratory tract infections, multi-organ failure, and
finally death.’ It is believed that multiple factors, the
impaired immune response, in particular, are responsible
for the heightened risk in COVID-19-infection among
patients with diabetes.*” Besides, the high glucose
levels are noted to damage the defense mechanisms of
the immune system in such patients and trigger a few
diabetes-related problems including nerve damage; the
impaired blood flow escalates the susceptibility of the
patient to infection.”® Also, many patients with type 2
diabetes mellitus (T2DM) are overweight, and obesity
has been identified as yet another risk factor for those
patients with severe COVID-19 infection, necessitating
hospitalization.”®

The observational data received recently suggests
that those experiencing metabolic comorbidities, along
with COVID-19, are at high risk of hospitalization and
mortality. However, based on the present information,
the incidence and mortality of COVID-19 in patients
with diabetes differed in different countries and
population groups.” Geographical perspective, the
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Kingdom of Saudi Arabia is a major sovereign state in
Western Asia and ranks as the second-largest in the Arab
world, and the fifth-largest in Asia, with a population
exceeding 34.8 million people. The International
Diabetes Federation (IDF) Diabetes Atlas, in its 9th
edition (2019) reports that 18.3% (4,275,200) of the
Saudi adult population suffers from diabetes, with
several more being listed as pre-diabetic.® Therefore,
the risk of COVID-19 among patients with diabetes
signals greater alarm in Saudi Arabia. A comprehensive
understanding of the clinical characteristics of
COVID-19 among patients with diabetes will facilitate
to recognizing those at high-risk, and identifying the
factors related to an increased risk of hospital admission
and directing the future management of patients with
diabetes, in Saudi Arabia. Therefore, the objective of the
present study was to describe the risk factors for hospital
admission among COVID-19 patients with diabetes in
Saudi Arabia.

Methods. This retrospective study was conducted
between May 2020 and July 2020. Among the 7,260
COVID-19 patients who visited Prince Sultan Military
Medical City (PSMMC), Riyadh, Saudi Arabia, we
identified a total of 920 patients with DM. After
the exclusion process, a final count of 806 patients
were included in this study. In our study, the patients
had a clear diagnosis of diabetes, according to the
documentation entered by their physicians in the
electronic medical records of the PSMMC. The study
protocol was approved by the Research and Ethics
Committee of PSMMC, Riyadh, Saudi Arabia.

This study included patients of both genders who
had been diagnosed with diabetes. The exclusion criteria
for this study were pregnant women with gestational
diabetes, those identified with type 1 diabetes mellitus
(TIDM) and diabetes diagnosed at the time of a
confirmed COVID-19 test.

Measurements and definitions. The COVID-19
diagnosis was made in accordance with the interim
guidance of the World Health Organization. The
nasopharyngeal and reverse transcription polymerase
chain reaction standard method of detection of
SARS-CoV-2 were employed.

Home isolation. Only patients confirmed as
asymptomatic or experiencing mild symptoms and
clinically stable (with no oxygen requirements/and
no evidence of pneumonia) were permitted to home
isolation).!!

Hospital admission severity criteria: i) Mild to
moderate: patients who exhibited distinct upper
respiratory and constitutional symptoms or patients
who revealed early clinical or radiological pneumonia.
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ii) Severe: patients with =1 of the listed symptoms,
respiratory rate >30/min, blood oxygen saturation
<93%, partial pressure of oxygen/fraction of inspired
oxygen ratio <300 or lung infiltrates >50% of the
lung field from between 24-48 hours, and iii) Critical:
patients who revealed 21 of the following symptoms
such as acute respiratory distress syndrome (ARDS),
sepsis, altered consciousness, multi-organ failure or
cytokine release syndrome."!

The electronic medical records for relevant medical
laboratory data were reviewed for all the patients with
T2DM admitted into the hospital, as well as for those
under home isolation. Information pertaining to
patient age, gender, body mass index (BMI), duration
of diabetes, and Hemoglobin Alc (HbAlc) value
was gathered. Further data on the presence of other
comorbidities such as hypertension, cardiovascular
disease (CVD), cerebrovascular disease, chronic
pulmonary disease (CPD), chronic kidney disease
(CKD), and malignancy, as well as the records of
diabetes treatment, were collected for all the patients
included in this study.

Statistical analysis. Data analysis was carried out
using Microsoft Excel 2010 (Microsoft Corporation,
Seattle, WA, United States) and the IBM SPSS Statistics
for Windows, version 22 (IBM Corp., Armonk, N.Y.,
USA). The continuous variables were represented as
mean + SD, while the categorical variables are shown
as frequencies and percentages. Besides the descriptive
analysis, the Chi-square test (for categorical variables)
was performed to identify the variables associated to
the dependent variable. A logistic regression model
was performed to estimate the risk factors of hospital
admission. A p-value of <0.05 was considered statistically
significant.

Results. The flowchart shows the patients selected
for this study. Among the total of 7,260 COVID-19
patients, 920 (12.67%) T2DM patients were identified,
and after the exclusion process, the final number of
806 patients were included in this study for analysis
(Figure 1).

In Table 1, the demographic and mean values of the
variables in the study are listed. Males (54.7%) were
more susceptible to acquire COVID-19 infection than
females (45.3%). The individuals in the study cohort
had a mean age of 57.6 = 13.9 (mean + SD), BMI of
31.8 + 6.16, HbAlc of 8.46 + 1.96 and the duration
of the diabetes was 7.27 + 4 years. More numbers of the
study population (n=223) fell into the age category of
50-59 (27.7%) years, 480 (59.6%) had a BMI > 30, 335
(41.6%) had HbA1c values > 7- 8.9 %, and 303 (37.6%)
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Total tests performed for COVID-19 suspected patient arrives at Prince
Sultan Military Medical City
during 01 May, 2020 until 30 July, 2020

Positive for COVID-19 (n=7260)

Identified as having diabetes (n =920, 12.67%)

| ]

Home isolated patients

(n=490, 53%)

Admitted to PSMMC facilities
(n=430,47%)

Excluded patients (n=43)
(newly diagnosed, pregnant and TIDM)

Excluded patients (n ="71)
(Newly diagnosed, pregnant and T1DM

Total number of patients included for
analysis (n=387, 48%)

Total number of patients included for
analysis (n = 419, 52%)

Figure 1 - Selection criteria of the study population. TIDM: type
1 diabetes mellitus, Prince Sultan Military Medical City,
Riyadh, Saudi Arabia

had diabetes for 1-5 years. The study showed that 500
(62%) of the patients experienced hypertension, 195
(24.2%) had CVD, 60 (7.4%) had cerebrovascular
disease, while 238 (29.5%) had CPD, and 25 (3.1%)
had a malignancy. Among the patients having kidney
disease, 148 (18.4%) had CKD II, 86 (10.7%) had
CKD IllIa, IIIb, IV, and 27 (3.3%) had end-stage renal
failure. The study had a population of 410 (50.9%) on
insulin therapy, 700 (86.8%) on metformin, 44 (5.5%)
on glucagon-like peptide-1 (GLP-1), 291 (36.1%) on
dipeptidyl peptidase-4 (DPP-4) and 295 (36.6%) on
sulfonylureas. Among the 806 patients with DM, 387
required hospitalization, while 419 (52%) developed a
mild COVID-19 infection, which could be managed
under conditions of home isolation, according to the
local guidelines.

In Table 2, the demographic and clinical factors
linked to the hospitalization of those with diabetes
and COVID-19 are shown. Significant association
were evident between hospital admission and home
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Table 1 - Demographic and clinical characteristics of the study

population (N=806).

Al Hayek et al

Table 2 - Demographic and  clinical

variables associated ~ with

hospitalization among COVID-19 patients with diabetes.

Variables n (%)
Gender
Male 441 (54.7)
Female 365 (45.3)
Age
<40 Years 68 (8.4)
40 - 49 Years 162 (20.1)
50 - 59 Years 223 (27.7)
60 - 69 Years 195 (24.2)
70 - 79 Years 110 (13.6)
>80 48 (6.0)
Body mass index
<30 326 (40.4)
>30 480 (59.6)
Hemoglobin Alc
<7 % 179 (22.2)
>7-8.9 % 335 (41.0)
29 % 292 (36.2)
Duration of diabetes
1-5 Years 303 (37.6)
6-10 Years 278 (34.5)
>10 Years 225 (27.9)
Comorbidities
Hypertension* 500 (62.0)
Cardiovascular disease * 195 (24.2)
Cerebrovascular disease* 0 (7.4)
Chronic pulmonary disease* 238 (29.5)
Malignancy* 25 (3.1)
Chronic kidney disease (¢GFR)* 261 (32.4)
CKD I (normal) 545 (67.6)
CKD 1I (mild) 148 (18.4)
CKD IIIa, ITIb, IV (moderate to severe) 86 (10.7)
CKD V (end stage) 27 (3.3)
Insulin therapy* 410 (50.9)
Metformin* 700 (86.8)
Glucagon-like peptide-1* 44 (5.5)
Dipeptidyl peptidase-4* 291 (36.1)
Sulfonylureas* 295 (36.6)
Management site
Hospital 387 (48.0)
Home isolation 419 (52.0)

*Denote patients with comorbidities, under insulin therapy, and
under diabetes medications. eGFR: estimated glomerular filtration
rate, CKD: chronic kidney discase

Variables Hospitalization Home, self P-value
(387) isolation (419)
Gender
Male 208 233
0.323
Female 179 186
Age
<40 Years 21 47
40-49 Years 48 114
50-59 Years 90 133
0.0001*
60-69 Years 110 85
70-79 Years 77 33
>80 41 7
Body mass index
<30 (326) 162 164
0.238*
>30 (480) 225 255
Hemoglobin Alc
<7 % 83 96
0.042*
>7-8.9 % 147 188
>9 % 157 135
Duration of diabetes
1-5 Years 128 175
6-10 Years 136 142 0.017*
>10 Years 123 102
Hypertension
Yes 282 218
0.0001*
No 105 201
Cardiovascular disease
Yes 136 59
0.0001*
No 251 360
Cerebrovascular disease
Yes 48 12
0.0001*
No 339 407
Chronic pulmonary disease
Yes 134 104
0.001*
No 253 315
Malignancy
Yes 20 5
0.001*
No 367 414
Insulin therapy
Yes 235 175
0.0001*
No 152 244
Yes 321 379
0.001*
No 66 40
*statistically significant
Saudi Med J 2020; Vol. 41 (10) 1093
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Table 2 - Demographic and clinical ~variables associated ~with
hospitalization among COVID-19 patients with diabetes.

(Continuation)
Variables Hospitalization Home, self Povalue
(387) isolation (419) v
Metformin
Yes 321 379
0.001*
No 66 40
Glucagon-like peptide-1
Yes 18 26 0.208
No 369 393
Dipeptidyl peptidase-4
Yes 128 163 0.0498*
No 259 256
Sulfonylureas
Yes 140 155
0.434
No 247 264
Chronic kidney disease (eGFR)
CKD I 212 333
CKD II 84 64
CKD 1lla, 68 18 0.0001*
1IIb, 1V
CKD V 23 4

*Chi-square test, p<0.05 considered as significant, ¢<GFR: estimated
Glomerular Filtration Rate, CKD: chronic kidney disease

isolation on age (»=0.0001), HbAlc values (p=0.042),
duration of diabetes (p=0.017), as well as for patients
with hypertension (p=0.0001), CVD (p=0.0001),
cerebrovascular disease (p=0.0001), CPD (p=0.001),
malignancy (p=0.001), patients on insulin therapy
(»=0.0001), metformin (p=0.001), DPP-4 (p=0.049),
as well as the severity of the kidney disease (p=0.0001).

Table 3 shows the results of the regression analyses
with 95% confidence interval for significant confounders
for hospital admission of COVID-19 patients with
diabetes. The factors that were independently associated
with hospitalization included older age, 70-79 years
(Odds ratio [OR] 2.56; p=0.017), 280 years (OR 6.48;
»=0.001) compared to <40 years; the HbAlc values
of 29% (OR 1.58; p=0.047) too were independently
associated with hospital admission, as compared
to HbAlc values of <7%. Unlike patients without
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Table 3 - Results of regression analyses with 95% confidence interval

for significant confounders for hospitalization of COVID-19

patients with diabetes.

Variables OR 95% CI P-value
Lower Upper
Age (Years)
<40 1
40-49 0.851 0.44 1.62 0.624
50-59 1.19 0.635 2.24 0.583
60-69 1.81 0.92 3.56 0.086
70-79 2.56 1.17 5.57 0.0177
>80 6.48 2.23 18.8 0.0017
Hemoglobin Alc (%)
<7 1
>7-8.9 1.03 0.67 1.58 0.871
29 1.58 1.00 2.49 0.047°
Duration of diabetes (Years)
1-5 1
6-10 0.918 0.62 1.34 0.663
>10 0.704 0.45 1.09 0.120
Comorbidities
Hypertension* 1.43 1.00 2.03 0.048°
Cardiovascular 1.56 1.03 2.35 0.033"
disease *
Cerebrovascular 2.38 1.17 4.86 0.016°
disease®
Chronic pulmonary 1.51 1.07 2.14 0.018°
disease*
Malignancy* 245 1.165 10.2 0.025'
Chronic kidney disease (eGFR)
CKD I 1
CKD II 1.15  0.749 1.76 0.523
CKD IlIla, IIIb, IV 2.37 1.25 4.50 0.0087
CKD V 5.07 1.56 16.52 0.007°
Insulin therapy* 146 1.03 2.07 0.033"
Metformin* 0.75 0.44 1.29 0.308
Dipeptidyl 103 073 146 0.829

peptidase-4*

Logistic regression analysis: CKD: chronic kidney disease, eGFR:
estimated Glomerular Filtration Rate, *Denote patients with
comorbidities, under insulin therapy, and under diabetes medications.

Tp-values indicate statistically significant
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comorbidities, patients with hypertension (OR 1.43;
2=0.048), CVD (OR 1.56; p=0.033), cerebrovascular
disease (OR 2.38; p=0.016), CPD (OR 1.51;
»=0.018), and malignancy (OR 2.45; p=0.025) were
found independently associated with hospitalization.
Similarly, patients without kidney disease, those with
CKD Illa, IIIb, IV (OR 2.37; p=0.008), and patients
with end-stage renal failure (OR 5.07; p=0.007) were
independently associated with hospital admission.
Compared to patients not requiring insulin therapy,

patients on insulin therapy revealed a higher risk for
hospital admission (OR 1.46; p=0.003).

Discussion. Despite the paucity of information
regarding theinfluenceexerted by the current COVID-19
pandemic on patients with diabetes, a few recent studies
have implied the presence of a bidirectional relationship
between DM and COVID-19. Also, diabetes has been
recognized as a significant risk factor for hospitalization,
as well as severe illness and even death among
COVID-19 infected patients.”'> However, all patients
with DM are not equally susceptible to an increased
risk for COVID-19-induced severity and mortality.
Specific clinical and biological features distinguish
those high-risk phenotypes within the people with DM,
and these important prognostic markers require clear
categorization.” In the present study, we aimed is to
describe the risk factors for hospital admission among
COVID-19 patients with T2DM in Saudi Arabia. In the
current study, we identified 920 (12.7%) COVID-19
patients in all, who also had diabetes. However, from
the data obtained, different studies showed that the
incidence of diabetes among COVID-19 patients
differs in different countries and population groups.
From a retrospective study performed using 191 adult
patients admitted to 2 hospitals in Wuhan, China, 19%
of them had diabetes, and the nonsurvivors significantly
had a higher probability of having diabetes than did the
survivors (31% vs 14%).'* The most extensive study to
date has been conducted in Spain. It reported data for
121,263 COVID-19 patients, showing approximately
10% prevalence of diabetes in this group.” In a
meta-analysis of 9 observational studies of patients
hospitalized with COVID-19, the pooled prevalence
of diabetes was found to be 9%.' However, another
review stated that the prevalence of diabetes varied from
7 to 21%." It is noteworthy that a higher number of
COVID-19 patients with diabetes in our hospital were
male (54.7%). This finding concurs with the result
from an earlier study that men with COVID-19, more
than women, are at greater risk for developing severe
outcomes like hospital admission and even death.™®

In prior disease epidemics, a higher risk of viral
infection was noted in patients with diabetes, reported
especially in those advanced in years. Several datasets
from China, Italy and the USA have consistently
stated that the clinical course of COVID-19 is serious
and intensive in older patients (>70 years of age)
and in those with pre-existing comorbidities, DM in
particular.”'*** One study listed age as one of the risk
factors for poor outcomes with COVID-19, in those
80 years of age and above, who possess 12-times more
risk than those in the 50- to 59-year age category.” In
the present study, the results indicated that the higher
age group, the 70- to 79-year-olds (OR 2.56; p=0.017)
and those 280 years (OR 6.48; p=0.001) were more
susceptible, and ran a higher risk of hospitalization
than those in the <40-year age group. From the data
available, it appears that age is connected to worse
outcomes in those with COVID-19. Therefore, the
hypothesis proposed is that this relationship is greater
in patients with diabetes, particularly because the
incidence of diabetes rises with age, and peaks in
those above 65 years of age. Such persons, exceeding
65 years of age, have a higher tendency to experience
an extended duration of diabetes and are more prone
to develop diabetic complications. Also, diabetes and
advanced age are frequently correlated to comorbidities
like cardiovascular disease, hypertension, and obesity.2
The present study also demonstrated that 62% of the
patients had hypertension, 24.2% had CVD, 60 (7.4%)
had cerebrovascular disease, 29.5% had CPD, and 3.1%
had a malignancy. Among those patients experiencing
kidney disease, 148 (18.4%) had CKD II, 86 (10.7%)
had CKD Illa, IIIb, IV and 27 (3.3%) had end-stage
renal failure. When compared with patients having
no comorbidities, those suffering from hypertension
(OR 1.43; »=0.048), CVD (OR 1.56; »=0.033),
cerebrovascular disease (OR 2.38; p=0.016) and CPD
(OR 1.51; p=0.018) were independently associated to
hospitalization. Likewise, compared to patients with no
kidney disease, those with CKD IlIa, IIIb, IV (OR 2.37;
=0.008), and those in CKD V (OR 5.07; p=0.007)
independently concurred with hospital admission. An
earlier retrospective analysis also reiterated that when
patients with diabetes contracted COVID-19, they
had a higher incidence of hypertension (56.9%), CVD
(20.9%), and cerebrovascular disease (7.8%).?* Similar
results were found for 136 patients with diabetes among
the 904 patients with COVID-19. In the COVID-19
patients, those having diabetes more frequently also
had hypertension, CVD and CKD.** Some studies also
found that patients with malignancy were especially
vulnerable to COVID-19 because they generally had
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multiple risk factors for this infection, such as advanced
age.” In the present study, we also found malignancy
(OR 2.45; p=0.025) was independently associated with
the hospitalization of the patients.

From the results of the present study, the HbAlc
level > 9% (OR 1.58; p=0.047) was found to be
independently associated with hospital admission as
compared to HbAlc level <7%. This evidently showed
that diabetes, especially those of the poorly-controlled
group, relates to a significantly higher risk of severe
COVID-19, requiring hospitalization. The lack of data
on the glycemic control in the hospitalized COVID-19
patients with diabetes and acute hyperglycemia
continues to be of concern.” However, the studies
available at present indicated that even optimal
glycemic control, avoidance of acute hyperglycemia,
hypoglycemia, and glycemic variability could cause
a significant improvement in the outcomes of the
COVID-19 patients with diabetes.”” In a retrospective
study carried out in the USA on 451 patients with
COVID-19 and diabetes or hyperglycemia, it appeared
that patients with uncontrolled hyperglycemia endured
longer hospital stays and experienced higher mortality
rate in the hospital compared with those whose blood
sugar levels were under control.?® Another study
revealed that uncontrolled diabetes with HbAlc >9%
corresponded to an approximately 60% greater risk of
pneumonia-related hospitalization in the course of the
bacterial infection.”

Individuals ~ with  insulin-dependent  diabetes
contracting COVID-19 were at particularly high risk for
low outcome rates; therefore, those needing treatment
with insulin are a population significant for being high
risk for developing COVID-19-related complications
and urgent hospitalization. The findings of the present
study showed that patients given insulin therapy, in
comparison to those without such treatment, had a
greater risk of hospitalization (OR 1.46; p=0.003).
A prior study on examining individuals with insulin-
dependent diabetes diagnosed with COVID-19,
reported that in all, 27.6% of those on insulin therapy
were admitted to the intensive care unit as against 1.8%
of those not requiring insulin for diabetes control.
Also, they found that a higher number of those on
insulin-treatment succumbed to COVID-19 (51.7%),
in comparison to the number of deaths of persons
not needing insulin therapy (3.6%). Further, patients
with diabetes on insulin treatment also revealed a
notably higher incidence of respiratory failure, acute
cardiac and kidney disease due to COVID-19. It is
thus evident that patients with diabetes necessitating
insulin therapy may have a higher risk of the rate of
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disease progression and thus a poorer prognosis after
contracting the COVID-19 and thus raise the risk of
hospital admission.® It is noteworthy that patients
with poor diabetes control can experience acute
hyperglycemic crises, such as diabetic ketoacidosis or
a hyperosmolar hyperglycemic state, which could also
be precipitated by COVID-19, resulting in disastrous
outcomes.’’ Therefore, these patients must be given
aggressive treatment actively along with intravenous
fluids. According to the treatment guidelines, these
patients should be started on insulin therapy also, very
early in the fight against the virus.

Study limitations. 'The retrospective nature of
the study, the limited social, demographic factors
investigated, and conducted at a single center were the
limitations of the study. Further research studies on the
topic are necessary to overcome the limitations cited.

In conclusion, our findings are evident that patients
who are higher age, with higher HbAlc levels and
comorbidities, had a higher tendency for needing
hospitalization. A thorough understanding of the
clinical characteristics of diabetes with COVID-19 will
facilitate, recognizing those at high risk, identifying
the factors associated with a greater risk of hospital
admission and directing the future management
of COVID-19 in patients with diabetes. In those
hospitalized COVID-19 patients with diabetes,
stringent glucose monitoring is crucial to optimize the
clinical outcomes. Patients experiencing poor glycemic
control and having diabetes-related comorbidities
require prompt referrals to a hospital at the onset of the
very first symptoms of the COVID-19 infection. This
will ensure early diagnosis and treatment and impede
the rate of disease progression from reaching the more
severe phases of this disease.
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