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This is a first part of a article that The link
between COVID-19 infection and Cardio-
vascular disease

Introduction —
Coronavirus disease

Coronavirus disease (COVID-19) is a viral
infection caused by the SARS-CoV-2 virus.
It is an infectious disease that evolved into
a global pandemic’. It was the 7" known
human coronavirus to cause disease in
human?. The virus is spread by respiratory
droplets. The virus can also spread by di-
rect contact with symptomatic or asympto-
matic patients®. Respiratory symptoms of
mild to moderate severity are observed in
most of the patients. They usually require
no special treatment. However, some per-
sons will show severe symptoms requiring
medical attention. The vulnerable groups
are older people and those with underlying
medical conditions like cardiovascular dis-
ease, diabetes, chronic respiratory dis-
ease, or cancer. However, anyone at any
age can get the COVID-19 infection and
develop the serious disease or die”.

Cardiovascular diseases

Cardiovascular diseases are diseases af-
fecting the heart and blood vessels. Among
them, coronary heart disease and cerebro-
vascular disease (stroke) are encountered
usually. Others include peripheral arterial
disease, rheumatic heart disease, congeni-
tal heart disease, deep vein thrombosis
(DVT) and pulmonary embolism (PE).
Acute coronary heart disease and acute
cerebrovascular disease (strokes) are
mainly due to a blockage that averts blood
from flowing to the heart or brain respec-
tively. The obstruction is commonly due to
the deposits of fat that accumulate on the
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surface of the inner walls of the vessels
providing blood to the heart or brain.
Strokes can occur due to bleeding from a
blood vessel in the brain or from a blood
clot. Considering all global deaths in 2019,
32 % of deaths were due to cardiovascular
diseases. Thus, it became the leading
cause of death globally. Of these deaths,
the majority (85%) were due to heart attack
and stroke. More than 75 % of the deaths
due to cardiovascular disease take place in
low and middle-income countries. Howev-
er, most cardiovascular diseases can be
averted by addressing behavioural risk fac-
tors for cardiovascular diseases such as
tobacco use, obesity, unhealthy diet, physi-
cal inactivity and harmful use of alcohol, *.

Mechanism of action (SARS-COV-2 vi-
rus)

SARS-Cov-2 is a single-stranded envel-
oped RNA virus. Angiotensin-converting
enzyme 2 (ACE 2) is the main receptor for
the SARS-Cov-2 virus. A spike glycopro-
tein on the envelope of the SARS-Cov-2
virus binds to the ACE 2 receptor on the
host cells allowing the virus to enter the
host cells. ACE 2 receptors are present in
many organs in the human body in varying
degrees. In the respiratory system, it is
present mainly in the lung, especially on
type Il alveolar epithelial cells. It is weakly
expressed in the oral and nasal mucosa
and nasopharynx. Thus, the lungs have
become the primary target for the SARS-
Cov-2 virus. Also, ACE2 is highly ex-
pressed in the myocardial cells. It counter-
acts the effects of angiotensin Il in condi-
tions with excessive activation of the renin-
angiotensin system (e.g. hypertension, ath-
erosclerosis and congestive heart failure) *
Furthermore, ACE 2 is also expressed in
proximal tubule cells of the kidney, urotheli-
al cells of the bladder and enterocytes of
the small intestine mainly in the ileum.
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Thus, it provides a mechanism for the multi-organ dys-
function that can occur with SARS-CoV-2 infection.
Through blood circulation, a cell-free and macrophage
phagocytosis-associated virus may spread from the
lungs to other organs with high ACE2 expression .

COVID-19 and cardiovascular diseases
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Figure 1- Schematic model of COVID-19 and CVD’

Cardio-vascular effects in COVID-19

There is growing evidence showing the association of
COVID-19 with increased morbidity and mortality from
cardiovascular disease (CVD).

The incidence of cardiovascular manifestations is high
with COVID-19 infection. It is mainly due to the systemic
inflammatory response and immune system disorders
that take place during disease progression. One pro-
posed mechanism of cardiac involvement is direct myo-
cardial injury mediated via ACE2. The other proposed
mechanisms are cytokine involvement and respiratory
dysfunction caused by COVID-19, which is detrimental
to myocardial cells. However, the exact mechanism of
cardiac involvement in COVID-19 remains unclear

Myocardial injury (Ml)

Myocardial injury is diagnosed with elevated levels of
cardiac biomarkers or abnormality in electrocardiog-
raphy (ECG) and echocardiography. According to a clini-
cal case series, the incidence of Ml in patients who were
diagnosed with COVID-19 ranges from 7.2% to 19.2%.
Thus, the incidence was relatively high among COVID-
19 patients and it was positively related to mortality.
Based on the biomarkers, Ml in COVID-19 patients can
be ascribed to two patterns. One of the patterns reflects
cytokine storm and the other presents with predominant-
ly cardiac symptoms indicating viral myocarditis or stress
cardiomyopathy
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abnormalities

District MOH No: Expected | No: Received
areas *

Colombo 15 90 NR
Gampaha 15 90 NR
Kalutara 12 72 NR
Kalutara NIHS 2 12 NR
Kandy 23 138 NR
Matale 13 78 10
Nuwara Eliya 13 78 NR
Galle 20 120 NR
Matara 17 102 NR
Hambantota 12 72 NR
Jaffna 12 72 167
Kilinochchi 4 24 NR
Manner 5 30 0
Vavuniya 4 24 43
Mullatvu 5 30 0
Batticaloa 14 84 NR
Ampara 7 42 35
Trincomalee 11 66 NR
Kurunegala 29 174 NR
Puttalam 13 78 NR
Anuradhapura 19 114 NR
Polonnaruwa 7 42 0
Badulla 16 96 NR
Moneragala 11 66 NR
Rathnapura 18 108 NR
Kegalle 11 66 0
Kalmunai 13 78 0

* No of samples expected (6 / MOH area / Month)

NR = Return not received
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Table 2: Vaccine-Preventable Diseases & AFP 10t- 16th Sep 2022 (37t Week)

Number of Number of

Total Difference

= cases cases Total num-

o No. of Cases by Province during during numbetr of ber of cases betw:en tpe

RS current same 3:::?:1 0 to date in zzsn;setzodate

W ¢ s N E NW N U | Sab ‘;’:;; 13 ;’:;1" i 9022 A in 2022 & 2021

AFP* 00 00 00 00 00 01 00 01 00 02 03 57 46 23.9 %
Diphtheria 00 00 00 00 00 00 00 00 00 00 00 00 00 0 %
Mumps 00 00 00 00 00 00 00 00 00 00 01 63 58 8.6 %
Measles 00 01 00 00 00 00 00 00 00 01 00 17 11 54.5 %
Rubella 00 00 00 00 00 00 00 00 OO0 00 00 00 00 0 %
CRS** 00 00 00 00 00 00 00 00 00 00 00 00 00 0 %
Tetanus 00 00 00 00 00 00 00 00 OO0 00 00 05 02 150 %
Neonatal Tetanus 00 00 00 00 00 00 00 00 00 00 00 00 00 0 %
JapaneseEn- o g9 09 00 00 00 00 00 00 00 00 01 03 - 66.6 %
cephalitis
Whooping Cough 00 00 00 00 00 00 00 00 OO0 00 00 01 00 0 %
Tuberculosis 00 06 03 05 03 00 00 14 23 54 196 4790 3625 32.1 %

Key to Table 1 & 2

Provinces: W: Western, C: Central, S: Southern, N: North, E: East, NC: North Central, NW: North Westem, U: Uva, Sab: Sabaragamuwa.

RDHS Divisions: CB: Colombo, GM: Gampaha, KL: Kalutara, KD: Kandy, ML: Matale, NE: Nuwara Eliya, GL: Galle, HB: Hambantota, MT: Matara, JF: Jaffna,
KN: Killinochchi, MN: Mannar, VA: Vavuniya, MU: Mullaitivu, BT: Batticaloa, AM: Ampara, TR: Trincomalee, KM: Kalmunai, KR: Kurunegala, PU: Puttalam,
AP: Anuradhapura, PO: Polonnaruwa, BD: Badulla, MO: Moneragala, RP: Ratnapura, KG: Kegalle.

Data Sources:

Weekly Return of Communicable Diseases: Diphtheria, Measles, Tetanus, Neonatal Tetanus, Whooping Cough, Chickenpox, Meningitis, Mumps., Rubella, CRS,

Special Surveillance: AFP* (Acute Flaccid Paralysis ), Japanese Encephalitis

CRS* =Congenital Rubella Syndrome

NA = Not Available

Influenza Surveillance in Sentinel Hospitals - ILI & SARI

No Total No Positive Pooled samples Serum Samples Positives
September

Source: Medical Research Institute & Veterinary Research Institute
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