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ABSTRACT

BACKGROUND: The SARSCOV-2 is known to cause Microvascular and
Macrovascular thrombotic phenomena in the vascular system, which has been found to
increase the chances of blood clotting in the brain. Microvascular subclinical
thrombotic phenomena that lead to impairment in cognitive functions have not been
studied much in this pandemic. So this is the first kind of study. The study aims to
determine whether this SARS CoV-2 produces cognitive impairment in the person who
has suffered from COVID-19. If it produces cognitive impairment, then whether it
persists even after one month or not or whether it resolves.

MATERIALS AND METHODS: This longitudinal prospective study was carried out
after taking institutional Ethical committee clearance. People in the age group of 18 to
60 years who were diagnosed as COVID-19 Positive, and got recovered and discharged,
were assessed at the time of discharge, after one month and after three months using
cognitive assessment battery (PGl MEMORY SCALE, DSST, TMT, ADULT
PROTEUS and MMSE).

RESULTS: A total of 205 subjects were included in the study.71% are males, and
28.3% are females. The majority that is 36% of the study population, is between 40-49
years. Parameters like TMT and PGl MEMORY have been statistically significant
between discharge day, after one month, and three months follow-up. The age group of
40 to 48 years was most affected, with a frequency of 75%.

CONCLUSIONS: The study has shown that cognitive impairment can happen after
COVID 19 disease.

KEYWORDS: Cognitive assessment, COVID-19,Microvascular thrombotic

phenomena.
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INTRODUCTION:
In December 2019, Novel Coronavirus 2, also known as Severe acute respiratory syndrome
coronavirus-2 (SARS-COV-2), surfaced in the city of Wuhan, Hubei province in Chinal
The infection caused by this virus is named Coronavirusdisease 2019(COVID-19) by
WORLD HEALTH ORGANISATION(WHO)?
SARS CQOV -2 has a single-stranded RNA genome with 32 kilobases in length, considered
the largest RNA virus genome. The frequency of recombination of RNA-positive strands
is high.
If the host gets infected with multiple coronavirus strains, viral recombination occurs,
creating problems in diagnosing the disease and vaccine production.
The transmission of the virus from person to person occurs via droplets® The manifestations
of COVID -19 range from asymptomatic or mild or moderate to severe symptoms and even
death. The symptoms include high-grade Fever, Flu-like symptoms like cold, cough, sore
throat and shortness of breath®. Other symptoms are fatigue or 15eneralized weakness,
malaise, respiratory distress, myalgia, loss of taste (Ageusia) and loss of smell (Anosmia).
Some people may have severe symptoms like pneumonia and acute respiratory distress®.
People with underlying comorbid conditions like hypertension, heart disease, chronic lung

disease and Diabetes may show more severe symptoms®
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> To assess the cognitive functions in COVID-19 recovered patients

OBJECTIVE OF THE STUDY:

> To assess the cognitive functions in COVID-19 recovered patients.
> To see the delayed effect of the coronavirus on cognitive functions.

> To assess the progress of the cognitive changes over three months.

16
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REVIEW OF LITERATURE:

Towards the end of 2019, cases of an unidentified Upper Respiratory Tract infection(URTI)
began to appear in Wuhan, Hubei Province, China’ Because medical professionals had no
solutions or explanations for the illness’s transmission or pathogenesis, it quickly spread
throughout the city and, subsequently, the entire country. By the first half of January 2020, it
was thought that the infectious disease was possibly caused by a novel coronavirus widely
known as SARSCORONA VIRUS(severe acute respiratory syndrome coronavirus2; the
condition was termed COVID-19 DISEASE (coronavirus disease 2019)8°.

The virus quickly spread throughout the world, prompting the World Health Organization
(WHO) to declare it a pandemic in early March 2020°. Lockdowns, constraints on travel,
public transit, and meetings, as well as the closure of schools and businesses, were implemented
to slow the spread’. All of these factors have hampered financial confidence, raising fears of
a global recession.

HISTORY:

Humans have been recently infected by corona viruses, in contrast to viruses such as influenza,
smallpox, and polio. When these viruses were discovered in the 1960s, there was little or nill
pathogenic, epidemiological, or genetic information was available. All that was known was
that they typically contain RNA encased in a membrane made up of spike-shaped protein
structures *2,

The virus family was given the name after the crown-like appearances because of these
surface spike molecules of protein (‘corona’ is the Latin word for crown)®3. Viruses with that
structural features are members of the Coronaviridae family, divided into four phylogenetic
genera Alphacoronavirus, Betacoronavirus, Gammacoronavirus, and Deltacoronavirus 4 °

The Centers for Disease Control and Prevention (CDC) in the United States has now

identified seven coronavirus strains that can infect humans. In general, they are single-stranded,
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positive-sense RNA genome-bearing viruses. Their genome is estimated to be between 26 and
32 kilobases long (the human genome is 3 billion kilobases long) ¢,

The very first coronaviruses discovered in humans were human CoV-229E and HCoV-
OC43 8 These viruses have been found to cause common URTIs like the common cold, and
the infections they cause are mild. HCoV-HKU1 and HCoV-NL63, were discovered,after the
discovery of first two strains®®.
Other coronavirus strains found in humans include SARS-CORONAVIRUS, MERS-
CORONAVIRUS, and SARS- CORONAVIRUS 26, The above viral strains differ from the
primary viral strains in that they end up causing potentially fatal infections and diseases. The
extremely low RO of HCoV-C43, HCoV-229E, HCoV-NL63, and HCoV-HKU1 distinguishes
them from the serious coronavirus strains?’. The basic replication number explains a pathogen’s
transmissibility or contagiousness?’. Interventions like maintaining 2m distance and
immunisation can impact the value, which is not fixed. RO denotes the number of people who
can be exposed to the virus by a single infected individual??,
Greater the RO value,higher the probability to spread the infection. Organisms with RO values
greater than one are thus regarded as highly infectious. In contrast, organisms with low RO
values can be contained without isolating known cases and potentially contaminating people?3.
Even though these viruses have been present among humans for more than 60 years, they have
only recently been at the forefront of research and media attention as a result of the SARS-CoV
outbreak'®, which previously was founded in the early 20" century that this microorganism
could cause a worldwide spread®*. The most common 4 non-severe coronaviruses which can
infect are found worldwide, though in lower concentrations in any given local population®. In
accordance with the three severe coronavirus strains, SARS-CoV infections were concentrated
in China, with relatively small epidemics in other countries. Since 2012, Middle East

Respiratory Corona Virus are being reported, with most cases occurring in the Middle East.
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The pathogen that causes COVID-19 DISEASE, SARSCORONA Virus, is a pandemic. SARS-
CoV and MERS-CoV have been extensively studied and do not show any symptoms.

SARS -COV:

In November 2002, the SARSCORONA VIRUS first appeared in Guangdong Province, China.
The strain is to blame for the SARS virus. Fever, fatigue, cough, and chills are all symptoms
of an infection®. Many cases also experienced breathing difficulties and developed
pneumonia?. Several people died from respiratory distress and lung failure?. Various factors,
including pre-existing comorbidities and age, influenced patient outcomes. The
SARSCORONA VIRUS incubation period was discovered to be 2-10 days?. It binds to the
respiratory epithelial cells, causing major organ damage, primarily in the alveoli?’. The virus
is believed to originate in palm civet cats, implying a zoonotic spread to humans?,
MERS-COV:

In September 2012, a Betacoronavirus from Saudi Arabia became the 2" infectious agent in
the human species® 3. With a mortality rate of 32-33%, this betacoronavirus strain is currently
the most lethal'®. MERS caused by this virus, MERS-CoV, has been reported in 27 countries,
with Saudi Arabia accounting for 80% of these cases. There had been 2519 MERS cases as of
January 2020, with 866 deaths®?. MERS is believed to have begun in camels(dromedry) and
infected to people through a zoonotic transmission®:. In MERS, the time period between
exposure and the appearance of the first symptom lasts about 5- 6 days, but symptoms can last
anywhere ranging from two to fourteen days®*. Symptoms include high grade fever, coughing,

and breathing difficulties, in the most severe cases of viral infections.
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SARS-COV 2:

On December 31, 2019, the WHO received the first report on COVID-19 DISEASE in Wuhan,
China. In March 2020, the virus was announced as a worldwide pandemic. By the month of
April 2020, the virus had infected 214 countries and was expanding rapidly (Fig. 1)*¢%". As
with MERS and SARS, patients prognosis are influenced by variables like pre-existing
comorbid conditions . According to Chinese officials, individuals over 80 have the highest
mortality rate *8.COVID-19 DISEASE has an incubation period of 14 days; throughout this
time, the virus may infect others®. The virus can cause similar symptoms as that of MERS.
And SARS, including symptoms such as fever, coughing, and breathing difficulties® *° . The
basic reproduction number is 3 and 0.45 for SARS and MERS, respectively, and early COVID-
19 DISEASE figures ranged from 2.2 - 3.11 314041 COVID-19 DISEASE has the same RO as
that of SARS but has a greater viral replication in patients’ noses and throats before the
appearance of signs and symptoms, whereas SARS has a connection which is more directly
linked to symptoms*'. This implies that this disease can spread before the appearance of

symptoms*2,

B Countries Reporting COVID-19
Cases

M China - SARS-CoV-2 Origin

W Countries Reporting N

porting No
COVID-19 Cases as of
05/13/2020

Fig. 1. Reported cases of COVID-19 by country adapted from CDC. Red represents China, the SARS-CoV-2 origin. Orange represents
countries reporting COVID-19 cases. Green represents major countries reporting no cases of COVID-19 and includes Lesotho, North Korea,
and Turkmenistan. Figure reproduced from [155].
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EPIDEMIOLOGY OF SARS CORONA VIRUS:

In most(80%) cases, COVID-19 DISEASE symptoms include a low-grade fever, a dry cough,
and difficulty breathing. In serious cases, 44% of patients experienced dyspnea (shortness of
breath), 50% experienced hypoxia (oxygen depletion in body tissues), and 14% experienced a
high fever 43444546 Hospitalisation rates vary by age in the U.S. They tend to be from 0.1% in
case of children aged (5-17) and 17.2% for people aged 85 and up, of these 5 percentage of
cases which experienced severe conditions like septic shock and multiple organ dysfunction*
44 45 46 47

The two most important clinical symptoms that emerge in clinically ill COVID-19
DISEASE infected persons*® are low oxygen levels due to ARDS and high fever®. This
decrease in level of saturation of oxygen is treated with ventilator®®. Furthermore, it is believed
that later stages of COVID-19 DISEASE result in decreased oxygen saturation because of
decreased lung compliance %° ° 2 53 Those asymptomatic but infected with COVID-19
DISEASE can still spread the disease®.

COVID-19 DISEASE has insisted intense precautionary measures be practised to
reduce spreading and morbidity. This aims to ‘flatten the curve’ of the projected infection rate
and prevent healthcare services from becoming overburdened with so many new cases at once.
According to some models, social distancing ( keeping a 2 m distance) would decrease the
estimated infections by 78%°° %, Furthermore, the criticality of disease and onset of COVID-
19 disease vary drastically with age, with the symptoms worsening along with increased age®’.
Those individuals whose age fall below 19 are at the least risk, with mortality rates ranging
from 0% to 0.1%, while those between the ages of 75 and 84 face mortality rates varying from
4.3% to 10.5%. Those aged 85 and up are the most vulnerable, with mortality rates tending to
range from 10.4 to 27.3%°’. Diabetes, cardiovascular disease, and immune system suppression

contribute to an increased mortality rate®®,
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SARSCORONA Virus, like other coronaviruses, is a positive sense RNA virus with a
single strand that binds to epithelial cells of lungs via spike proteins (Fig. two)®°. Receptor
binding region of virus, the receptor of ACE2 (Fig. 3), are identical to the virus®®. These
receptors serve as SARSCORONA VIRUSspike protein docking sites, permitting virus and
cell membranes to merge (Fig. 3). Then the cells are controlled by the virus by incorporating
its Ribosnucleic acid into the replication system of the cells and which allows the spread of
virus. Thus virus can spread to the entire body, inducing immune system responses and

infecting the individual®* 62

Spike glycoprotein (S) ' Membrane protein (M) 0

Bnvelope small brane protein (E) . T M Figure 3 Diagram of SARS COV2 Virus
Entry into host cell

Figure 2 Diagram of SARS COV2 Virus

Coronaviruses bind to host cell receptors via their homotrimeric spike glycoprotein (S
protein) (Fig. 3)%. At the time of infection, the protein S is cleaved into S1 and S2 subunit. The
first subunit(S1) consists of two RBD (receptor binding domain)which allows the virus to cling
to the host cell, and the function of the second (S2) subunit is to merge the membrane®.
ACE?2 is the host cell receptor for S1 subunit of Protein S, an Integral polytopic protein found

on epithelial cells of the heart, lungs and kidneys®. Transformation is the main physiological
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function of the angiotensin, which plays a role in blood pressure and constriction of vessels®®.
The ACE2’s anti inflammatory expression safeguard against lung damage. In contrast, SARS-
CoV or SARSCORONA VIRUS binding leads to increased pro-inflammatory markers that
induce severe lung damage®’ %, This receptor is significantly related to the transmissibility and
infectivity of the SARSCORONA VIRUS, in addition to its potential role in COVID-19
pathology.

The SARS-CoV-2 RBD region has a 10-20-fold higher binding affinity to the ACE2
receptor due to differences in the sequence of amino acids allowing the more communications
of protein S and the receptor of cell % 7° Virus’s capacity to bind for ACE 2 receptors on host
cells also helps determines the transition of host organisms through which these can spread
the disease before transmitting to humans, and thus how organisms can be studied’* 2. When
S1 subunit binds to the ACE2 receptor on target cell, then the S2 ’s heptad repeat 1 (HR1) and
2 (HR2) sites join together and form helix that which brings the virus and host cell walls
together and gets merged’? 3. When the membranes fuse, the coronavirus RNA enters the cell
into the cytoplasm via initial endosome, where it get transcribed into a translation complex,
which then converts subgenomic RNA to structural and accessory proteins (Fig. 3)"#7° 6. These
proteins bind together to form viral particles, which are sent out of the cell and transmit the

virus to nearby cells, enabling the disease to spread all through the organism.
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MECHANISM OF TRANSMISSION OF INFECTION:

The viral transmission is mainly between infected hosts through contact with viral particle-
containing droplets’®. Droplets (coughs, sneezes, and mucous) can’t travel not more than two
meters from source’’ 8,

It is widely assumed that the droplets don’t stay in air.In a study discovered that droplets
lingering in the air for three hours’®. Disease can also be transmitted by potentially infectious
objects (fomite-mediated transmission). Surfaces on cardboard were infectious for several
hours, and surfaces on plastics and stainless steel were infectious for up to three days’®.
TESTING FOR VIRUSES:

Currently,”Quantitative reverse transcription-polymerase chain reaction (RT-gPCR)” ”° is the
most common type of testing. It is broadly used in countries such as Hong Kong, the united
states, Italy, Germany, and South Korea to counteract the pandemic®! 88, A nasopharyngeal
swab is used in the test to collect genetic information that will disclose whether the patient is
infected with virus. Testing necessitates RNA seggregation, followed by synthesising a
complementary DNA838485,

Antibody tests are available from companies such as Abbott®® . Serological tests are far more
successful, with Abbott and Swiss comapnies claiming success rates of more than 99%ELISA
testing is another viable option due to its sensitivity®”. Some of the early pandemic serological

assays, however gives false positive results and overestimation of infection rates® .
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MANIFESTATIONS AND MECHANISMS OF SARS CORONA VIRUS-INDUCED
CENTRAL NERVOUS SYSTEM DAMAGE:

Respiratory symptoms range in severity from mild to severe, and the illness can
advance from mild to life-threatening severe form i,e Acute respiratory distress syndrome
(ARDS. Individuals who are severely affected are more susceptible to neurological problems
ranging from nausea and headaches or giddiness to more serious seizures and cerebrovascular
disease (CVD). Autopsy reports on patients with severe disease revealed cerebral fluid
retention and neurological degeneration . Furthermore, acute seizures in two patients with
severe COVID-19 DISEASE have been reported, inferring that COVID-19 DISEASE may end
up causing CNS damage. A virus comparison showed that amino acid substitutions in
SARSCORONA VIRUS were responsible for functional and pathogenic differences. The
SARSCORONA VIRUS spreads through the respiratory tract, the Gastro Intestinal(Gl) tract,
and aerosols. It infiltrates human cells by binding to the ACE2 protein, which is found in airway
epithelium, renal cells, lung parenchyma, cardiovascular and gastrointestinal systems, but not
the central nervous system® ! 2 According to neurological research®®, ACE2 is primarily
expressed in the cortex, but also in microglia and neuronal cells in the brain®* .

These findings imply that ACE2 expression is related to SARS CoV-2’s neurotropic
potential®>. SARSCORONA VIRUS neuroinvasion implies that the virus can invade the
respiratory tract to the Central nervous system and cause harm either directly or indirectly via
the host’s immune response. By infecting Blood Brain Barrier (BBB) endothelial cells or
binding to the endothelial protein ACE2, SARSCORONA VIRUS can also enter the Central
Nervous System (CNS). The SARSCORONA VIRUS cytokine storm may also degrade the
BBB, raising permeability and allowing entry of pathogens into the Central nervous system via

infected immune cells.
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As a result, neuropathological correlates of SARSCORONA VIRUS disease include

hypoxemic encephalitis, demyelinating disorders, cerebrovascular disease, acute myelitis, and

others. These are due to spurious immune system reaction leading to secondary inflammatory

tissue injury®.
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MANIFESTATIONS OF NERVE DAMAGE CAUSED BY SARS COV-2:

Fever, cough, pneumonia, multiple organ dysfunction, and pneumonia are all clinical
manifestations of SARSCORONA VIRUSinfections. In a COVID-19 DISEASE patient study
conducted in Wuhan, China, 36% that is 78 out of 214 patients noted CNS manifestations such
as drowsiness, and changes in mental status*® ®’. In addition, some patients had epilepsy, CVD,
and consciousness issues, epilepsy®. The clinical picture of SARSCORONA virus-induced
nervous system injury include encephalitis, olfactory and gustatory disorders, encephalitis,
and metabolic toxic encephalopathy.

COVID-19 patients experience a high rate of headaches®. A systematic study and
evaluation of 138 admitted to a hospital with COVID-19 revealed headache and dizziness
incidence rates of 6.5-8.0%'® 11 There is no known pathological correlation between
headaches and COVID-19. Headaches can be probably caused by inflammatory response in
the central nervous system caused by chemicals released by nociceptors; thus, the underlying
pathophysiology of headaches in COVID-19 patients could involve chemokines and
cytokines released by macrophages®®?.

In a survey of COVID-19 patients in Spain, 57% (483/841) reported various levels of
neurological problems, with severe headaches and dizziness reported early on'%.

Clinical manifestations of COVID-19 include olfactory and gustatory disorders, with a
few studies indicating a potential connection among olfactory abnormalities and COVID-19
severity . A analysis of 72 COVID-19 people with the disease discovered that they all suffered
from differing extents of olfactory and gustatory abnormalities®®. While mild respiratory
symptoms are common in children with COVID-19, there have also been studies of children
with olfactory and gustatory abnormalities® 1%,

A recent study of three COVID-19 patients who developed encephalitis or

encephalopathy reported that their cerebrospinal fluid analysis revealed elevated anti-S1 IgM
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levels, as well as significant increases in the interleukins 1L-6, 1L-8, and IL-10. Still, the virus
was not detected in the cerebrospinal fluig104 105106,

“Five patients in New York aged <50 years were diagnosed with COVID-19 and
presented with new-onset symptoms of large-vessel ischaemic stroke between March 23 and
April 7, 2020; the average National Institutes of Health Stroke Scale score was 17 points (range:
0-42 points)107,108,109,110

Plasminogen levels are elevated in COVID-19 patients; plasminogen-related
hyperfibrinolysis can raise D-dimer levels in critically ill patients and is frequently complicated
by coagulopathy and vascular endothelial cell dysfunction!! 2, Critically ill COVID-19
patients are more likely to experience acute cerebrovascular events, which may be associated

with severe thrombocytopenia and elevated D-dimer level*13114115,

Mechanisms underlying SARS-CoV-2-induced nerve damage:

Viruses can enter the CNS via axonal transport mechanisms by infecting peripheral
neurons®® 117, Viruses can infect sensory or motor nerve endings and travel retrograde or
anterogradely!!811° SARS-CoV-2 is primarily transmitted through the nasal respiratory tract.
According to research, olfactory bulb ablation can limit coronavirus invasion of the CNS*20121,
This suggests that many viruses enter the CNS via the olfactory nerve and olfactory bulb*??,
According to a recent study, the SARS-CoV-2 virus was found in the olfactory neurons of
COVID-19 patients'?®, These findings suggest that coronaviruses can enter the CNS via
retrograde neuronal transmission.

“Viruses can enter the CNS and other locations by infecting leukocytes or blood-brain
barrier endothelial cells'® 24, Vascular endothelial cells, astrocytes, pericytes, and the
extracellular matrix make up the blood-brain barrier. Because all vascular endothelial cells

express ACE2, SARS-CoV-2 can enter the CNS by binding to this membrane-bound enzyme
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on blood-brain barrier capillary endothelial cells*®®. Viruses can also cross the blood-brain
barrier by infecting peripheral leukocytes, which enter the CNS via blood circulation. SARS-
CoV-2-induced systemic inflammatory cytokines, chemokines, and other soluble mediators
may also damage the blood-brain barrier, increasing its permeability and thus allowing viruses
and infected cells to enter”.

Antiviral immune responses are critical for pathogen removal from the body. The
cytokine storm caused by an excessive and abnormal host immune response, on the other hand,
can cause systemic inflammatory response syndrome. Increased levels of inflammatory
cytokines can also lead to cognitive decline!?®. SARS-CoV-2 infection of respiratory epithelial
cells, dendritic cells, and macrophages cause the release of antiviral factors (interferons), pro-
inflammatory cytokines (IL-1, IL-6, and TNF), and chemokines. Another study found that
severely ill patients had significantly higher levels of serum granulocyte colony-stimulatory
factor (GCSF), IP-10, monocyte chemoattractant protein (MCP) 1, macrophage inflammatory
protein (MIP) 1, and TNF- when compared to mildly ill patients. These studies suggest a link
between cytokine storms and disease severity*. Viral replication can cause apoptosis in
epithelial and endothelial cells, as well as vascular leakage, resulting in the release of pro-
inflammatory cytokines and chemokine!?. Critically ill patients frequently have elevated 1L-6
and IL-8 levels, as well as lower lymphocyte counts, particularly for CD4- and CD8-positive
cells, which can predict disease characteristics and progression. IL-6 is required for the
impairment of immune cytotoxic functions!?” additionally, IL-6 may serve as a biomarker for
early detection of COVID-19 progression 128129

“The activation of immune cells and the increase of inflammatory factors may cause
chronic inflammation of the brain and CNS complications. Moreover, tocilizumab (an 1L-6
receptor blocker) can control the COVID-19-induced cytokine storm to a certain extent.

Immune cell activation can cause chronic inflammation and nerve damage in the brain. These
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results show that SARS-CoV-2 can trigger cytokine storms and neuro-inflammatory responses
by activating mast cells, neurons, glial cells, and endothelial cells®. In SARS-CoV-2 patients,
pulmonary inflammation can impair gas exchange, resulting in hypoxia in the CNS, followed
by cerebral vasodilation and interstitial oedema”. COVID-19 patients may develop venous or
arterial thromboembolism as a result of inflammation and hypoxia, which can lead to
complications such as ischaemic stroke, myocardial infarction, and pulmonary embolism*3! 132
COVID-19 patients may develop coagulopathies caused by cytokine storms or sepsis, which
can lead to stroke'®?
Sepsis-induced coagulopathy is a precursor to disseminated intravascular coagulation, which
can cause prothrombin time prolongation, elevated D-dimer levels, and thrombocytopenia,
followed by endothelial dysfunction and micro thrombosis'®*,
ACE2 is a key component of the renin-angiotensin-aldosterone system. It is found throughout
the body and CNS because it is widely expressed in the human lung parenchyma, airway
epithelium, kidneys, small intestine, and vascular endothelial cells'!’. ACE2 counteracts the
effects of ACE1 and angiotensin-Il, providing cardiovascular protection. Because the spike
protein of SARS-CoV-2 has a high affinity for ACE2, ACE2 is an important target for vaccine
and antibody development®®. SARS-high CoV-2's pathogenicity is due to its strong affinity for
the human ACE2 protein'3®

Previous research has found ACE2 activity in human cerebrospinal fluid; a recent
immunocytochemistry study using mixed neurons derived from human pluripotent stem cells
discovered high ACE2 expression in neuronal cell bodies but low expression in axons and
dendrites'3. Although this study did not use human brain tissue, it does show that ACE2 is
expressed in neurons, making neurons a potential target for SARS-CoV-2. SARS-CoV-2
infected a mouse model expressing human ACE2 protein, resulting in high viral loads in the

lungs, trachea, and brain'4°. SARS-CoV-2 binding to ACE2 may cause abnormally high blood
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pressure, increasing the risk of a cerebral haemorrhage. Because ACE inhibitors increase ACE2
expression, future research could look into whether patients with hypertension and Diabetes
who use ACE inhibitors are more vulnerable to SARS-CoV-2 infection'#!. Despite the fact that
several countries are actively working to develop antiviral drugs and vaccines, long-term
nervous system sequelae caused by SARS-CoV-2 are gaining increasing attention42 143 144,
Within six months of discharge, 509 of 797 patients had sequelae. Neurological sequelae
accounted for 20.8%'%° 146, A prospective, multicenter cohort study of 73197 hospitalised
COVID-19 patients in the United Kingdom from January 17 to August 4, 2020, discovered that
4.3% (3115 patients) seemed to have neurological complications®*’

SARS-COV-2 injury to neurons, whether direct or indirect, has been shown in studies
to cause mental disorders and nervous system cognitive impairment'4 149150, The MRI of 51
COVID-19 patients taken three months after discharge was analysed™°, and severe patients
appeared to have indirect brain damage related to inflammatory factors (e.g., CRP,
procalcitonin, and IL-6), particularly in the thickness of the cerebral cortex; reduced cerebral
blood flow and white matter microstructure changes are more serious, causing
structural changes in brain volume, blood flow, and white matter microstructure.
More research is needed to address the issue of cognitive impairment*®. COVID-19 survivors
are primarily tormented by fatigue or muscle weakness, sleep difficulties, and anxiety or
depression six months after acute infection and these are the primary targets of long-term
rehabilitation intervention®®?. Furthermore, studies have shown that approximately 30% of
COVID-19 patients have persistent olfactory dysfunction®?. A follow-up survey of 55
COVID-19 patients who lost their sense of smell between the end of February and early march
2020 discovered that 91% of the patients regained their sense of smell after eight months, with

53% fully recovered® Patients with pre-existing neurological diseases are more vulnerable to
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COVID-19 infection. Patients with Alzheimer's and dementia are at a greater risk of severe
COVID-19 infection and neuropsychiatric disorders.

In cerebral vascular endothelial cells, ACE2 is widely expressed. The high bonding of
SARS-CoV-2 spike glycoprotein for ACE2 can cause varying degrees of damage to the blood-
brain barrier'>*, Furthermore, cytokine storms, hypoxia, and coagulopathy can compromise the
integrity of the blood-brain barrier. These combinations could be the source of long-term
nervous system sequelae'®,

Systemic inflammation has been linked to cognitive decline and neurodegenerative
diseases, which may lead to neurodegeneration in COVID-19 patients in the coming years*®,
COVID-19 patients are likely to have NLRP3 inflammation activation!®, which can
straightforwardly induce or worsen the neurodegenerative process that leads to Alzheimer's
diseases™™. Furthermore, NLRP3-driven and IL-1-mediated phosphokinase and phosphatase
regulation play a significant role in the pathological deposition of neurofibrillary tangles, which
may induce or aggravate neurodegeneration in COVID-19 patient'®’. According to research,
the ACE2 protein is up-regulated in the brains of Alzheimer's disease patients, and there is a
substantial positive correlation between ACE?2 protein expression and oxidative stress!®®. This
could be one of the factors contributing to the SARS-CoV-2 virus's long-term nervous system
sequelae.

According to Ministry of Health and Family welfare by Government of India data
states that there are 5 lakhs Death happened till October 2022 where as according to the World

Health Organisation (WHO) cumulative deaths are 66 lakhs
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MATERIALS AND METHODS:

SOURCE OF DATA:

Subjects who have been diagnosed as COVID-19 positive and got recovered are included in
the study after taking informed consent at Shri B.M. Patil Medical College, Hospital and
Research Centre, BLDE (DEEMED TO BE UNIVERSITY), Vijayapura, between
November 2020 to October 2022.

METHOD OF COLLECTION OF DATA:

1. STUDY POPULATION:

This study was done in Shri B.M. Patil Medical College, Hospital and Research Centre,
Vijayapura, from November 2020 to November 2022 in individuals who have
recovered from COVID-19.
2. INCLUSION CRITERIA:
e People in the age group of 18 to 60 years who were diagnosed as COVID-19
Positive, got admitted at Shri B. M Patil Medical College, Hospital and
Research Center, BLDE (DU), and got recovered and discharged, were
interviewed at the time of discharge, after one month and after three months.
e Subjects willing to consent.
3. EXCLUSION CRITERIA:
e Any patients with a Pre-existing mental illness or cognitive impairment or

patient with mental retardation.

e Previous history of Stroke.
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METHODOLOGY:
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SAMPLE SIZE
With the anticipated Mean+SD of the Sign coding test among after recovery of COVID-19
patients 31.14+9.02 ®), the study would require a sample size of 81 patients with a 95% level
of confidence and a precision of 2.
Formula used
e n=z2%2
d2
Where Z= Z statistic at o level of significance
d?= Absolute error
S= Standard deviation
g= 100-p
Dropout rate =10% of 81

Sample size=Minimum 90
STATISTICAL ANALYSIS:

e The data obtained will be entered into a Microsoft Excel sheet, and statistical analysis
will be performed using a statistical package for the social sciences (Version 20).

e Results will be presented as Mean (Median) £SD, counts and percentages and
diagrams.

e For not normally distributed variables Friedman test.ll be used. Categorical variables

will be compared using the Chi-square test.
e p<0.05 will be considered statistically significant. All statistical tests will perform

two-tailed.

TYPE OF STUDY: Prospective longitudinal study
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COGNITIVE ASSESSMENT:
Assessment of cognitive functions is done by using the Neuropsychological tests
NEUROPSYCHOLOGICAL TESTS

TRAIL MAKING TEST (TMT):

Trails A and B are timed validated assessments of complex attention. Part A of the Trails
Making Test comprises of 25 circles on a sheet of paper with numbers 1-25 written in random
locations. The subject must link the circles in numerical order as as fast as possible in less than
90 seconds. Part B of the Trails Making Test comprises of 25 circles on a sheet of paper with
numbers 1-13 and letters A-L written in random locations. It necessitates the subject to link the
circles as as fast as possible in numerical and alphabetical order, alternating among numbers
and letters in less than 180 seconds. With a pencil, the trails are finalised on worksheets. This
tests visual scanning and visuomotor tracking,which measure the speed of processing measured
in seconds.

DIGIT-SYMBOL SUBSTITUTION TEST(DSST):

A timed neuropsychiatric test sensitive to onset of dementia is digit-symbol substitution. It
consists of a top-of-the-page key of nine digit-symbol pairs, preceded by rows of digits below
missing symbols. It necessitates the subject to match symbols to digits as quickly as possible
using the provided key. The number of correct symbols within 120 seconds is tallied. The test
is completed with a pencil on a worksheet.

The DSST assesses a variety of cognitive operations. To perform well on the DSST, you

must have good motor speed, attention, and visuoperceptual functions, including the ability to
scan and write or draw (ie, basic manual dexterity). Associative learning may also have an
impact on performance. For example, if pairings are quickly learned after the first few trials,
the subject's performance speed will improve because he or she will no longer have to refer to
the key to verify the correctness of each pairing. The conscious decision to use this learning

strategy to improve performance speed necessitates the executive functions of planning and
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strategizing. Working memory, another executive function, is likely required to remember
task rules and to keep required symbol digit pairs up to date.

P.G.IMEMORY SCALE(PGIMS):

“It defines memory as the ability to retain and reproduce impression's once perceived
intentionally. It includes verbal and non-verbal material and measures remote, recent and
immediate, short-term, very short-term, intermediate-term and long-term memories. There are
ten subtests, standardized on adult subjects in the age range of 20 to 45 years. Its test-retest
reliability over a period of one week ranges from 0.69 to 0.85 for ten subtests (N = 40) and for
the total test about 0.90 (test-retest and split-half). The correlation of PGIMS with Boston's
Memory Scale and Wechsler's Memory Scale were found to be 0.71 and 0.85, respectively.
Elderly subjects obtained significantly lower scores than the younger subjects. Cases suffering
from organic brain pathology and functional psychotic conditions obtained significantly lower
scores than normals and neurotics.” It has satisfactory cross-validity and provides quintile
norms and a profile. Scores of the subjects suffering from organic brain pathology, functional
psychosis and neurosis fall in the lowest, 2nd and middle quintiles, respectively. Thus the result
showed that the PGI Memory scale is a satisfactorily reliable and valid tool to measure memory
in the clinic population. (Pershad, 1977; Pershad and Wig, 1976, 1988).

In our study we used PGIMS because it is designed to Indian population and more over it is
present in regional language which is more easy to apply to the Indian population.
MINI-MENTAL STATE EXAMINATION (MMSE):

Folstein developed the Mini-Mental State Examination (MMSE) or Folstein test in 1975. It is
a 30-point questionnaire used extensively in research and clinical settings to measure cognitive
impairment. It is commonly used to screen for onset of dementia. It is also used to predict the
severity and progression of cognitive impairment and to track an individual's cognitive changes

over time, making it an efficient method to document an individual's response to treatment.
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PORTEUS MAZE TEST (PMT):

The Porteus Maze test (PMT) is a type of psychological assessment. Its purpose is to assess
psychological planning ability and foresight. It is a nonverbal intelligence test. Stanley Porteus,
a psychology professor at the University of Hawaii, created it.

The subject must solve a series of mazes as part of the test. The mazes vary in difficulty. The
test lasts 15-60 minutes and allows the subject to complete as many as mazes feasible. The test

is used as a supplement to the  Wechsler intelligence  scales.
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RESULTS

AGE DISTRIBUTION:

It was observed that the majority of the patients (36.6% ) belonged to the age groups of 40 to
49, followed by (32.7%) belonging to the age group 50 to 60 years. The remaining (22.9%)

belonged to the age group 30 to 39 years.

TABLE 1: Distribution of patients according to age:

Age (YEARYS) Number of Cases Percentage of cases
<20 1 0.5
20-29 15 7.3
30-39 47 22.9
40 - 49 75 36.6
50 -60 67 32.7
Total 205 100.0

Graphical Representation 1: Distribution of patients according to age:

1(0.5%

15 (7.3%)
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GENDER DISTRIBUTION:
It was observed that the majority were males, with 71.7% of patients(147 in number), while

28.3% of subjects were females (28 in number).

Table 2:Distribution of patients according to Gender:

Gender Number of cases Percentage of cases
Male 147 71.7

Female 58 28.3

Total 205 100.0

Graphical Representation 2: Distribution of patients according to Gender:

GENDER DISTRIBUTION

FEMALE
28%

m MALE m FEMALE
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PSYCHOLOGICAL ASSESSMENTS:
1. Trail Making Test -A (TMT-A):

In this Trail making test-A(TMT-A), we observed that the average time taken on
discharge is 25.0 seconds, after one month is 25.42 seconds, and after three months is 25.55
seconds. The difference in means from the day of discharge to after one month and after three
months is 0.42 seconds and 0.55 seconds, respectively, which suggests that there is a subtle
increase in time taken by the subjects to finish the test. We found that with a p-value of 0.0001,
it is statistically significant.

Table 3 — Trail Making Test -A (TMT-A):

Parameters TMT-A Friedman P value
MEAN Differences | Difference +SD test
in the in %
means
*
On 25 00 5190 36.286 0.0001
discharge
0.42 1.7%
After 1 25.42 5.914
month
0.55 2.2%
After 3 2555 6.241
month
*: Statistically significant

Graphical Representation 3: Trail Making Test -A (TMT-A):

TMT-A
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2. Trail Making Test -B(TMT-B):

In this Trail making test-B(TMT-B), we observed that the average time taken on
discharge is 57.16 seconds, after one month is 57.54 seconds and after three months is 57.66
seconds. The difference in means from the day of discharge to after one month and after three
months is 0.38 seconds and 0.5 seconds, respectively, which suggests that there is a subtle
increase in time taken by the subjects to finish the test. We found that with a p-value of 0.0001,
it is statistically significant.

Table 4 — Trail Making Test -B (TMT-B):

Parameters TMT-B Friedman P value
MEAN Differences | Difference +SD test
in the in %
means
*
On 5716 12848 42.000 0.0001
discharge
0.38 0.66%
After 1 57.54 13.576
month
0.5 0.87%
After 3 57.66 13.836
month
*: Statistically significant

Graphical Representation 4: Trail Making Test -B (TMT-B):

TMTB
277 57.66
>7.6 57.54
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56.9
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3. PGI MEMORY SCALE:

In this PGl Memory Scale, the average total score on discharge is 66.98. After one
month is 65.77, and after three months is 64.60, which shows a decrease in the scores, and the
differences in the means from the day of discharge to the after 1 month and three months are
1.21 and 2.38, respectively. We found that with a p-value of 0.0001, it is statistically
significant.

Table 5- PGI MEMORY SCALE

Parameters PGI MEMORY SCALE Friedman P value
MEAN Differences | Difference +SD test
in the in %
means
*
On 66.98 6.421 43.517 0.0001
discharge
1.21 1.80%
After 1 65.77 9.208
month
2.38 3.54%
After 3 64.60 12.308
month
*: Statistically significant

Graphical Representation 5: PGI MEMORY SCALE
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3.1 REMOTE MEMORY:

This is the subtest of the PGI MEMORY SCALE. In this Remote memory, the
subjective mean score on the day of discharge is 7.00. After 1 month, it is 6.90 and after 3
months is 6.78. The differences in the mean score after one month and after three months are
6.90 and 6.78, respectively. Even though the average mean scores are in the percentile range
of 40 to 60 and the total score comes to 82-86, and the level of remote memory is good
according to the PGI MEMORY scale, there is a subtle decrease in the levels which suggest of
cognitive decline in the remote memory. We found that with a p-value of 0.0001, it is
statistically significant.

Table 6- REMOTE MEMORY

Parameters REMOTE MEMORY Friedman P value
MEAN | Differences | Difference +SD test
in the means in %
On discharge 7.00 0.00 42.000 0.0001*
After 1 month 6.90 0.10 1.42% 0.304
After 3 month 6.78 0.22 3.14% 0.678
*: Statistically significant

Graphical Representation 6: REMOTE MEMORY

REMOTE MEMORY

695
69 7
685
68
675
6.7
6.65

On discharge After 1 month After 3 month

Seriesl
| |

46



DocuSign Envelope ID: 28B1C4CD-1140-4FEF-8700-BOE568F51E67

3.2 RECENT MEMORY:

This is the subtest of the PGI MEMORY SCALE. In this Recent memory, the subjective
mean score on the day of discharge is 5.00. After 1 month, it is 4.90 and after 3 months is 4.77.
The differences in the mean score after one month and after three months are 0.10 and 0.23,
respectively. The average mean score is 5.00, which comes in the percentile range of 40 to 60,
and the total score comes to 82-86, and level of recent memory is good according to the PGI
MEMORY scale, but there is a subtle decrease in the levels .which suggest of cognitive decline

in the recent memory. We found that with a p-value of 0.0001, it is statistically significant.

Table 7- RECENT MEMORY:

Parameters RECENT MEMORY Friedman P value
MEAN | Difference | Difference +SD test
s in the in %
means
On discharge 5.00 0.000 43.000 0.0001*
After 1 month 4.90 0.10 2.0% 0.304
After 3 month A4.77 0.23 4.6% 0.680
*: Statistically significant

Graphical Representation 7: RECENT MEMORY:
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3.3 MENTAL BALANCE:

This is the subtest of the PGI MEMORY SCALE. In this Mental Balance, the subjective
mean score on the day of discharge is 6.46. After one month, it is 6.34, and after 3 months, it
is 6.22. The differences in the mean score after one month and after three months are 0.12 and
0.24, respectively. The average mean scores are in the percentile range of 0 to 20 and 20 to 40,

and the total score comes from 0 to 75 and 76 to 81, and the level of Mental balance is low to

very low according to the PGI MEMORY scale.

suggesting a cognitive decline in the Mental balance. We found that with a p-value of 0.0001,

it is statistically significant.

Table 8- MENTAL BALANCE

There is a subtle decrease in the levels,

Parameters MENTAL BALANCE Friedman P value
MEAN | Differenc | Differenc +SD test
es in the ein %
means
On discharge 6.46 0.668 | 42.000 0.0001*
After 1 month 6.34 0.12 1.9% 0.929
After 3 month 6.22 0.24 3.7% 1.259

*:Statistically significant

Graphical Representation 8- MENTAL BALANCE
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3.4 ATTENTION AND CONCENTRATION:

This is the subtest of the PGI MEMORY SCALE. In this Attention and concentration,
the subjective mean score on the day of discharge is 7.91. After 1 month, it is 7.75 and after 3
months is 6.78. The differences in the mean score after one month and after three months are
0.16 and 0.29, respectively. The average mean scores are in the percentile range of 0 to 20,
and the total score comes from 0 to 75 and level of Attention and concentration is very low
according to the PGI MEMORY scale, and there is a subtle decrease in the levels which suggest
of cognitive decline in the Attention and concentration. We found that with a p-value of 0.0001,
it is statistically significant.

Table 9- ATTENTION AND CONCENTRATION

Parameters ATTENTION AND CONCENTRATION Friedman P value
MEAN | Differences | Difference +SD test
in the in %
means
On discharge 701 1320 42.000 0.0001*
After 1 month 775 0.16 2.02% 1601
After 3 month 7 62 0.29 3.67% 1.905
*: Statistically significant

Graphical Representation 9- ATTENTION AND CONCENTRATION:

ATTENTION AND CONCENTRATION

79 7
78 7
76 7
75 7~
74 7 -
“ Ondischarge After 1 month After 3 month

Seriesl
| |

49



DocuSign Envelope ID: 28B1C4CD-1140-4FEF-8700-BOE568F51E67

3.5 DELAYED RECALL:

This is the subtest of the PGI MEMORY SCALE. In this Delayed recall, the subjective
mean score on the day of discharge is 7.60. After one month, it is 7.44, and after 3 months, it
is 7.32. The differences in the mean score after one month and after three months are 0.16 and
0.28, respectively. The average mean scores are in the percentile range of 20 to 40 and 0O to 20,
and the total score comes to 76 to 81 and 0 to 75 level of Attention and concentration is low on
the day of discharge, and the levels decreased to very low in the follow-ups according to the
PGI MEMORY scale, which suggests of cognitive decline in the Delayed recall. We found that
with a p-value of 0.0001, it is statistically significant.

Table 10. DELAYED RECALL

Parameters DELAYED RECALL Friedman P value
MEAN | Differen | Difference +SD test
ces in in %
the

means
On discharge 760 1.096 42.000 0.0001*
After 1 month 7 44 0.16 2.10% 1.415
*: Statistically significant

Graphical Representation 10- DELAYED RECALL.:
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3.6 IMMEDIATE RECALL:

This is the subtest of the PGI MEMORY SCALE. In this Immediate Recall, the
subjective mean score on the day of discharge is 5.57. After 1 month, it is 5.45 and after 3
months is 5.33. The differences in the mean score after one month and after three months are
0.12 and 0.24, respectively. The average mean scores are in the percentile range of 0 to 20.
The total score comes from 0 to 75, and the level of Immediate recall is very low according to
the PGl MEMORY scale. There is a subtle decrease in the levels, which suggest of cognitive

decline in Immediate recall. We found that with a p-value of 0.0001, it is statistically

significant.

Table 11- IMMEDIATE RECALL

Parameters IMMEDIATE RECALL Friedm P value
MEAN | Differences | Difference +SD an test
in the in %
means
On discharge 5.57 1.025 | 36.940 | 0.0001*
After 1 month 5.45 0.12 2.15% 1.186
After 3 month 5.33 0.24 4.30% 1.468

*: Statistically significant

Graphical Representation 11- IMMEDIATE RECALL.:
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3.7 VERBAL RETENTION FOR SIMILAR PAIRS:

This is the subtest of the PGI MEMORY SCALE. In this Verbal retention for similar
pairs, the subjective mean score on the day of discharge is 5.00. After one month, it is 4.90,
and after 3 months, it is 4.78. The differences in the mean score after one month and after three
months are 0.1 and 0.22, respectively. The average mean scores are in the percentile range of
40 to 60, and the total score comes to 82 to 86, and the level of Verbal retention for similar
pairs is good according to the PGI MEMORY scale. There is a subtle decrease in the levels,
which suggest of cognitive decline in Verbal retention for similar pairs. We found that with a
p-value of 0.0001, it is statistically significant.

Table 12- VERBAL RETENTION FOR SIMILAR PAIRS

Parameters VERBAL RETENTION FOR SIMILAR Friedman P value
PAIRS test
MEAN | Differences | Difference | +SD

in the in %

means
On discharge 5.00 0.00 | 42.000 0.0001*
After 1 month 4.90 0.1 2% 0.30
After 3 month 4.78 0.22 4.4% 0.68
*: Statistically significant

Graphical Representation 12- VERBAL RETENTION FOR SIMILAR PAIRS:

VERBAL RETENTION FOR SIMILAR PAIRS
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3.8 VERBAL RETENTION FOR DISSIMILAR PAIRS:

This is the subtest of the PGI MEMORY SCALE. In this Verbal retention for Dissimilar
pairs, the subjective mean score on the day of discharge is 10.14. After one month, it is 9.99
and after 3 months is 9.81. The differences in the mean score after one month and after three
months are 0.15 and 0.33, respectively. The average mean scores are in the percentile range of
20 to 40, the total score comes to 76 to 81, and the level of Verbal retention for Dissimilar pairs
is Low according to the PGI MEMORY scale. There is a subtle decrease in the levels, which
suggest of cognitive decline in Verbal retention for dissimilar pairs. We found that with a p-
value of 0.0001, it is statistically significant.

Table 13 VERBAL RETENTION FOR DISSIMILAR PAIRS:

Parameters VERBAL RETENTION FOR DISSIMILAR Friedman P value
PAIRS test
MEA | Differences | Difference +SD
N in the in %
means

On discharge 10.14 1.23 40.095 0.0001*
After 1 month 9.99 0.15 1.47% 1.50

After 3 month 9.81 0.33 3.25% 1.60

*: Statistically significant

Graphical Representation 13- VERBAL RETENTION FOR DISSIMILAR PAIRS:
VERBAL RETENTION FOR DISIMILAR PAIRS
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3.9 VISUAL RETENTION:

This is the subtest of the PGI MEMORY SCALE. In this Visual retention, the
subjective mean score on the day of discharge is 4.91. After 1 month is 4.81 and after 3 months
is 4.8. The differences in the mean score after one month and after three months are 0.1 and
0.11, respectively. The average mean scores are in the percentile range of 20 to 40, the total
score comes to 76 to 81, and the level of Verbal retention for Dissimilar pairs is Low according
to the PGI MEMORY scale. There is a subtle decrease in the levels, which suggest of cognitive
decline in Verbal retention for dissimilar pairs. We found that with a p-value of 0.0001, it is
statistically significant.

Table 14- VISUAL RETENTION:

Parameters VISUAL RETENTION Friedman P value
MEAN | Differencesin | Difference | +SD test
the means in %
On discharge 4.91 1.349 40.925 0.0001*
After 1 month 4.81 0.1 2.03% 1.574
After 3 month 4.8 011 2.24% 1.585
*: Statistically significant

Graphical Representation 14- VISUAL RETENTION:

VISUAL RETENTION
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3.10 VISUAL RECOGNITION:

This is the subtest of the PGI MEMORY SCALE. In this Visual recognition, the
subjective mean score on the day of discharge is 7.39. After one month, it is 7.29, and after 3
months, it is 7.17. The differences in the mean score after one month and after three months
are 0.1 and 0.22, respectively. The average mean scores are in the percentile range of 0 to 20,
the total score comes from 0 to 75, and the level of Visual recognition is very low according to
the PGI MEMORY scale. There is a subtle decrease in the levels, which suggests a cognitive
decline in Visual recognition. We found that with a p-value of 0.0001, it is statistically

significant.

Table 15 VISUAL RECOGNITION

Parameters VISUAL RECOGNITION Friedman P value
MEAN | Differences | Difference +SD test
in the in %
means
On discharge 7.39 1.38 41,518 0.0001*
After 1 month 7.29 0.1 1.35% 1.57
After 3 month 7.17 0.22 2.97% 1.85
*: Statistically significant

Graphical Representation 15- VISUAL RECOGNITION:
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4.0 MAZE TEST 1:

In this Maze Test 1, we observed that the average time taken to complete the test on
discharge is 11.80 seconds. After one month is 12.11 seconds, and after three months is
12.23 seconds. The difference in means from the day of discharge to after one month and
after three months is 0.31 seconds and 0.43 seconds, respectively. This suggests that there is a
subtle increase in time taken by the subjects to finish the test. We found that with a p-value of

0.0001, it is statistically significant

Table 16- MAZE TEST 1:

Parameters MAZE TEST 1 Friedman P value
MEAN | Differences | Difference +SD test
in the in %
means
On discharge 11.80 2411 42.000 0.0001*
After 1 month | 12.11 0.31 2.62% 3.206
After 3 month 12.23 0.43 3.64% 3.550
*: Statistically significant

Graphical Representation 16: MAZE TEST 1:
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4.1 MAZE TEST 2:

In this Maze Test 2, we observed that the average time taken to complete the test on
discharge is 15.11 seconds. After one month is 15.57 seconds, and after three months is
15.69 seconds. The difference in means from the day of discharge to after one month and
after three months is 0.46 seconds and 0.58 seconds, respectively. Which suggests that there
is a subtle increase in the time taken by the subjects to complete the test. We found that with

a p-value of 0.0001, it is statistically significant

Table 17- MAZE TEST 2:

Parameters MAZE TEST 2 Friedman P value
MEAN | Differences | Difference +SD test
in the in %
means
On discharge | 15.11 3495 | 40.000 0.0001*
After 1 month | 15.57 0.46 3.04% 4.244
After 3month | 15.69 0.58 3.84% 4.541
*: Statistically significant

Graphical Representation 17- MAZE TEST 2:
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4.2 DIGIT SYMBOL SUBSTITUITON TEST(DSST):

In this DSST, we observed that the average score on discharge is 84.61, after one
month is 84.18 and after three months is 84.03. The difference in means from the day of
discharge to after one month and after three months is 0.43 and 0.58, respectively, which
suggests that there is a subtle decrease in time taken by the subjects to finish the test. We

found that with a p-value of 0.0001, it is statistically significant.

Table 18- DIGIT SYMBOL SUBSTITUITON TEST(DSST):

Parameters DSST Friedman P value
MEAN | Differences | Difference +SD test
in the in %
means
On discharge | 84.61 3.092 | 43.000 0.0001*
After 1 month | 84.13 0.43 0.51% 3.494
After 3 month | 84.03 0.58 0.68% 3.708
*: Statistically significant

Graphical Representation 18- DIGIT SYMBOL SUBSTITUITON TEST(DSST):

DSST

84.7
84.6
84.5
84.4
84.3
84.2
84.1

84
83.9
83.8
83.7

On discharge After 1 month After 3 month

Seriesl

58



DocuSign Envelope ID: 28B1C4CD-1140-4FEF-8700-BOE568F51E67

4.3 MINI-MENTAL STATE EXAMINATION (MMSE):

In this MMSE, we observed that the average score on discharge is 25.57, after one
month is 25.17 and after three months is 25.04. The difference in means from the day of
discharge to after one month and after three months is 0.4 and 0.53, respectively, which
suggests that there is a subtle decrease in the score. We found that with a p-value of 0.0001, it

is statistically significant.

Table 19- MINI-MENTAL STATE EXAMINATION (MMSE):

MMSE Friedman P value

Parameters MEAN | Differences | Difference +SD test

in the in %

means
On discharge | 25.57 2410 | 42.000 0.0001*
After L month | 25.17 04 1.56% 3.251
After 3month | 25.04 0.53 2.07% 3.566
*: Statistically significant

Graphical presentation- 19- MINI-MENTAL STATE EXAMINATION (MMSE):
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Table 20- Summary table

On discharge After 1 month | After 3month | Friedma | P value

PARAMETERS
MEAN | +SD | MEAN | #SD | MEAN | #SD n test
TMT A 25.00 5.190 25.42 5.914 25.55 6.241 36.286 0.0001*
TMTB 57.16 | 12.848 | 5754 | 13576 | 57.66 | 13.836 | 42.000 | 0.0001*
PGl MEMORY 66.98 | 6.421 | 65.77 | 9.208 | 64.60 | 12.308 | 43.517 | 0.0001*
REMOTE
7.00 0.000 | 690 | 0304 | 6.78 0.678 42.000 | 0.0001*
MEMORY

RECENT MEMORY 5.00 0.000 4.90 0.304 4.77 0.680 43.000 0.0001*

MENTAL
BALANCE

6.46 0.668 6.34 0.929 6.22 1.259 42.000 | 0.0001*

ATTENTION AND
CONCENTRATION

7.91 1.320 7.75 1.601 7.62 1.905 42.000 0.0001

DELAYED RECALL 7.60 1.096 7.44 1.415 7.32 1.730 42.000 0.0001*

IMMEDIATE
RECALL

5.57 1.025 5.45 1.186 5.33 1.468 36.940 0.0001*

VERBAL
RETENTION FOR 5.00 0.000 4.90 0.304 4.78 0.678 42.000 0.0001*
SIMILAR PAIRS

VERBAL
RETENTION FOR 10.14 1.235 9.99 1.500 9.81 1.604 40.095 0.0001*
DISSIMILAR PAIRS

VISUAL
RETENTION

491 1.349 481 1.574 4.8 1.585 40.925 0.0001*

VISUAL
RECOGNITION

7.39 1.384 7.29 1.572 7.17 1.858 41.518 0.0001*

MAZE TEST 1 11.80 2411 12.11 3.206 12.23 3.550 42.000 0.0001*
MAZE TEST 2 15.11 3.495 15.57 4.244 15.69 4541 40.000 0.0001*
DSST 84.61 3.092 84.18 3.494 84.03 3.708 43.000 0.0001*
MMSE 25.57 2.410 25.17 3.251 25.04 3.566 42.000 0.0001*
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DISCUSSION:
Out of 205 patients enrolled In the study, 75 patients belonged to the age group of 40
to 49 years, followed by 67 patients in 50 to 60 years, 47 patients in the age group of 30 to 39
years,15 patients in 20 to 29 years, whereas only one patient was below 20 years, the mean
age being 44.10+ 9.64 years.
In Hampshire et al., a study from Germany, they did studies on large sample of 86,285
and the mean age group was 46.75+15.73 years!’,
In a study done by Shwetha Jakhmola et al.,in the year 2021, the age group of 20 to 49
years was more exposed to the virus in India.
In a study done by Hetong Zhou et al., in the year 2020 the mean age was 47+ 10.54 years,
which is almost similar to the results of our study**°.
In the study by Flavia Mattioli et al.,in the year 2021 the mean age was 47.76 years, the results
of which are in accordance with the results of our study*€°.
In contradiction to our study, the mean age was 74.5+3.8 years in a study done by Tiina
Savikangas et al. ina year 202161,
In a other study by Jinghuan Gan et al.,in the year 2021, to study the impact of the COVID-19
pandemic on Alzheimer’s disease and other dementias, the mean age was 70.62+7.96 years,
the mean age was more than our study because they included the patients of Alzheimer’s and
other dementias and moreover in our study under exclusion criteria the age cut-off was 18 years
to 60 years'®?,
Gender distribution:
In our study, there was a male preponderance, with 147 males and 58 females ,probably
because of more activity of males outdoors.
In a study done by Shwetha Jakhmola et al.,in the year 2021, the males were more
exposed when compared to females because many of them serve in the society compared to

the other age groups ,who stayed at home.Moreover,the COVID-19 mortatlity analysis
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revealed a major population from India is in the age group 20 to 49 years compared to the other
countries.Availability of adequate health facilities,access to health resources and detection of
infection in developing countries than in the developed countries can be contributing factors .
In the study done by Hetong Zhou et al., 62 % of the patients were males, while 38% Were
females, which also had male preponderance®®®.

In contrary to the results of our study, 75% of the patients were females in study by

Flavia Mattioli*®°
Psychological assessments:

TMT :

It was observed in our study that the average time taken to complete TMT-A at the
time of discharge was 25 seconds where as an average time of 25.2 seconds was taken by the
patients after one month of discharge, while the mean time taken was 25.55 after the three
months of discharge. These results indicate that the time taken by the subjects to complete the
test was increased after one month and three months, compared to the time of discharge,
suggesting that there was a significant cognitive impairment, affecting the visual scanning and
visuomotor tracking, thus affecting the speed of processing among COVID-19 recovered
patients after a period of three months (p<0.05).

On evaluation with TMT-B,57.16 seconds was the average time taken to complete the test at
the time of discharge, while the patients took 57.54 seconds on average after one month and
57.66 seconds after three months. It was found that there was a subtle increase in time taken
by the subjects to complete the test at three months when compared to that at the time of
discharge, and the association between the average time taken and the time period of evaluation
was statistically significant. (p<0.001).

In a study done by Becker et al., in the year 2021 where he they used TMT A and B
as one of the assessment methods and found that there was relatively higher rates of impairment

in cognition were present after several months of COVID-19 recovery .Acccording to their
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study defecits were present in executive functions and processing speed which were in
accordance with our study?®?

Hetong zhou et al., in their study, found that the average time taken to complete the TMT was
47.82+16.55 seconds which was in accordance with our study**®.

In a study done by Adouni et al ., they found that the minimum and maximum time taken by
the subjects to complete the TMT-A was 20 seconds and 309 seconds respectively where as
the minimum and maximum time taken by the subjects to complete the TMT-B was 41 and
340 seconds respectively®®.

The results of our study indicate that the information processing speed of the subjects decreases
following recovery from COVID-19 infection.

TMT is used commonly as a measure of Frontal Lobe functions like Executive functions which
include Planning,Organising ,Sequencing and Multitasking.It is also a measure of behaviuoral
difficulties like Agression ,Apathy and Disinhibition .

Therefore ,with the results we conclude that there is subtle decrease in the cognitive functions
of Frontal Lobe in Executive functions.

PGI MEMORY SCALE(PGIMS):

To our knowledge, ours was the first study to determine cognitive impairment among COVID-
19 recovered patients with the help of PGI MEMORY SCALE.

Remote memory, the subtest of the PGI MEMORY scale, was observed to decrease
among COVID-19 recovered patients after three months of discharge when compared to the
time of discharge. Although the mean scores were in the percentile range of 40 to 60, the level
of remote memory being good according to the PGI MEMORY SCALE, the variations of mean
scores within the percentile range was suggestive of cognitive decline in remote memory after
three months of discharge which was statistically significant.

While the mean scores after one month and after three months differed from the

time of discharge by 0.10 and 0.23, respectively, in the recent memory subset of PGI
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MEMORY SCALE, the scores were in the range of 40 to 60, indicating a good level of recent
memory according to PGI MEMORY SCALE despite being under the common percentile
range there was a subtle decline in the cognitive function in recent memory which was
statistically significant(p=0.001).

There was also a decline of average scores in the Mental balance subset of PGI MEMORY
SCALE from 6.46 on the day of discharge to 6.34 at one month and 6.22 after three months of
discharge. There was a decrease in cognitive function in the mental balance subset, with the
average scores falling under low to very low levels of mental balance, according to PGI
MEMORY SCALE. There was a statistically significant association between the level of
mental balance and the time of evaluation with the PGI memory scale

In a study done by Becker et al., in the year 2021 along with the TMT A and B they also used
assessments like Phonemic and Category fluency which test language , similarly in our study
the assessment Mental balance does the same.According to their study, defecits were present

in the Category fluency which is in accordance to our study*,

Attention and concentration, the subtest of the PGI MEMORY scale, was observed to decrease
among COVID-19 recovered patients after three months of discharge when compared to the
time of discharge. Although the mean scores were in the percentile range of 0 to 20, the level
of Attention and concentration being very low according to the PGI MEMORY SCALE, the
variations of mean scores within the percentile range were suggestive of cognitive decline in
Attention and concentration after three months of discharge which was statistically significant.
(P=0.001).

In another subtest of the PGI MEMORY scale, the Delayed recall, the mean score on the
day of discharge was 7.60,7.44 after one month and 7.32 after three months, the scores in the

percentile range of 20 to 40 and 0 to 20, the level of delayed recall being low on the day of
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discharge and the levels decreased to very low after three months according to the PGI
MEMORY scale.

In a study done by Becker et al., in the year 2021 they also used assessments for Memory
encoding and recall and they found that there were defecits in these areas*®.

The immediate recall subtest of the PGl memory scale showed a decline in the levels of
cognitive function at three months after discharge compared to the time of discharge. The
average mean score is 5.57 at discharge,5.45 after one month and 5.33 after three months.

The mean scores lie in the percentile range of 0 to 20, rendering a very low level of immediate
recall, which was statistically significant (p=0.001).

While the mean scores after one month and after three months differed from the
time of discharge by 0.1 and 0.22, respectively, in the verbal retention for similar pairs subtest
of PGI MEMORY SCALE, the scores were in the range of 40 to 60, indicating a good level of
verbal retention for similar pairs according to PGI MEMORY SCALE despite being under the
common percentile range there was a subtle decline in the cognitive function in verbal retention
for similar pairs which was statistically significant(p=0.001).

With a subjective mean score of 10.14 on the day of discharge,9.99 after one month and 9.81
after three months, the mean scores fell under the percentile range of 20 to 40, indicating a low
level of verbal retention of dissimilar pairs according to PGl memory scale, also suggesting a
cognitive decline after three months of discharge which was statistically significant.

Visual retention, the subtest of the PGI MEMORY scale, was observed to decrease among
COVID-19 recovered patients after three months of discharge when compared to the time of
discharge. Although the mean scores were in the percentile range of 0 to 20, the level of Visual
retention is very low according to the PGl MEMORY SCALE. The variations of mean scores
within the percentile range were suggestive of cognitive decline in Attention and concentration

after three months of discharge which was statistically significant. (P=0.001).
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In another subtest of the PGl memory scale, the visual recognition, the subjective mean score
on the day of discharge was 7.39. After one month was 7.29 and after 3 months, is 7.17, the
average score being in the percentile range of 0 to 20, indicating a very low level of visual
recognition according to the PGl memory scale. There was a decline in the cognitive function
among the COVID-19 recovered patients after three months of discharge which was
statistically significant.

In a study done by Davis et al., in 2021 by using assessment methods like Qualtrics which
contains 257 questions ,they also used MRI brain if memory or cognitive dysfunctions were
present and foud that 88.0% of the study population showed Cognitive dysfunction and/or
Memory loss 16°,

In a study done by Junyoung Oh et al., in the year 2022,they found that SARS-COV-2 spike
proteins can induce cognitive defecits and even causes anxiety like symptoms in the mouse by
causing Hippocampal neuronal deaths which causes memory defecits as hippocampus is
responsible for memory?*¢®.

It is a comprehensive scale to measure Verbal and Non verbal memory which are the functions
of Temporal Lobe.In our study we found that there was subtle decrease in the cognition in the
domains of verbal and non verbal memory which suggest of Temporal lobe dysfunction.
MAZE TEST 1:

The average time taken to complete the maze test 1 was increased by 0.43 seconds at three
months after discharge when compared to the day of discharge, and a difference of 0.31 seconds
was observed between the first month of discharge and the time of discharge.

These results indicated that there was a cognitive dysfunction in the Visual memory and was

statistically significant.
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MAZE TEST 2:

The average time taken to complete maze test 2 was 15.11 seconds during discharge,
compared to 15.57 seconds after one month of discharge and 15.69 seconds after three months
of discharge.

The increase in time taken to complete the test after a period of three months suggest a cognitive
dysfunction in COVID-19 recovered patients, which was statistically significant.

The maze test is used to assess the executive functions of the frontal lobe like planning,
multitasking, organising sequence and impulse control. The results of our study indicate that
the functions of the frontal lobe have been affected after three months following COVID-19
infection.

In a study done by Adouni et al .,the minimum and maximum time taken by the subjects to
complete the Maze test was 7 seconds and 139 seconds respectively and the mean was 59
seconds this is because the mean age in the study was 63+12.7 which suggest that higher the
age group the time taken to complete the test was high and the chances of cognitive defecits
were also high'®4,

Maze test is also a measure of Frontal Lobe where the Executive functions and Behaviuor
changes can be identified .

In our study we found that there was with the help of Maze Test 1 and 2 ,there was subtle

decline in the cognition in the domains related to the Frontal Lobe.

DSST:

DSST score was calculated as the number of correctly matched symbols in 120 seconds.
In our study, the mean score on discharge was 84.61, whereas the average score after one month
after discharge was 84.18 and 84.03 at three months of discharge.
Similar to the other tests done to determine cognitive dysfunction, DSST also showed

declining  cognitive  function, which  was also  statistically  significant.
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In a study done by clement Gouraud et al., the mean DSST score was 50, which was lesser than
the results of our study. The contrasting results might be due to the inclusion of elderly patients
in their study, where the mean age was 60 years as opposed to the mean age of 44.10+9.64
years in our study®®’.

DSST is a subtest of WAIS(Wechsler Adult Intelligence scale) to assess the psychomotor
speed, sustained attention and logical reasoning and visuo perceptual the parameters that have
been affected amongst the patients in our study following three months of COVID-19 infection.
MMSE:

The average MMSE score was 25.57 at the time of discharge,25.17 after one month of
discharge and 25.04 after three months of discharge. Although there was a subtle decline in the
scores, the mean score of 25 suggests no cognitive impairment. This could be attributed to the
fact that MMSE helps to detect severe cognitive dysfunctions as that seen in neurodegenerative
diseases. Hence there is no cognitive impairment among the patients enrolled in our study.

In a study by clement Goudaurd et al., the mean MMSE score was 28, which was also
suggestive of no cognitive impairment, the results of which are in accordance with our study®’.
In another study by Flavia Mattioli et al., where the neurological and cognitive sequelae of
COVID-19 patients were studied on a four-month follow-up, there was no cognitive
impairment based on the MMSE score among the patients®°,

In another study by Jhinguan Gan et al., there was a severe cognitive impairment among the
subjects enrolled, which is in contrast with the results in our study. The severe cognitive
impairment could be attributed to the long-term follow-up of their patients compared to only
three months of follow-up in our study*6?.

In a Systematic review and Meta analysis study that is Impact of COVID-19 on Cognitive
Function done by Sarah Houben in the year 2022 concluded that after COVID-19 infection the
individuals are more prone to the Cognitive decline.According to this Meta analysis,MoCA

was the assessment which was used most and found that it could mild cognitive defecits and
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moreover MoCA is available in more than 100 languages. where as the next study which was
used more frequently after the MoCA was MMSE.Among the both assessments MoCA could
detect the subclinical defecits and can clearly discriminated when compared with MMSE*®8,

In a study done by Woo et al., in the year 2020 by using Modified Telephone interview for
cognitive status (TICS-M) found that subclinical sustatined cognitive decline may be a
common complication in a COVID-19 recovered adults of younger age'®®.

Alemanno et al., in a study done in 2021 using assessment methods like MoCA(Montreal
Cognitive Assessment) and MMSE,concluded that 80% of the subjects showed cognitive
impairment and 40% showed mild to moderate Depression’®,

In a study done by Amalakanti et al.,in 2021 using MoCA concluded that even asymptomatic
COVID-19 patients had cognitive impairments which suggest that there is a requirement of
detailed Neuropsychological assessment especially in a elderly population!’,

In a study done by Del Brutto et al., in 2021 using MoCA found that there was cognitive decline
in a patients of mild COVID-19 infection®’2.

In a study done by Dressing et al., in the year 2021 found that they could determine cognitive
dysfunction after six months of COVID-19 infection ,neuronal causes could be the possible
reason to the high prevalence of tiredness!’.

Hampshire et al., in the year 2021 by using Great British intelligence Test found that COVID-
19 patients exhibited cognitive defecits when compared to controls.They also found that people
who had been hopsitalized were having higher degree of cognitive defecits 7.

In a study by vyas et al., in the year 2021 used Brain Fog synptoms questionnaire and found

that Brain fog can happen as a complication in COVID-19 survivors and it occurs in higher

rates in patients who required oxygen and who were on Ventilatort’,
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LIMITATIONS:

> In this study we have evaluated the immediate effects of SARS-CoV-2 infection on
cognitive function , since the certain neuropsychological assessments were done only
for ashort period after the COVID-19 patients recovered.

> In this study we didn’t use control group .
> In this study we didn’t assess psychopathology.
> In this study we didn’t correlate with the Neuroimaging

> Finally, we did not assess the influence of antiviral therapy and steroidal therapy on

cognitive functions.
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Conclusion:

In this study, most of the patients belong to the age group of 40 to 49 years, with male
predominance. Several neuropsychological tests have been administered to determine the
cognitive functions of recovered COVID-19 patients over a period of three months.

The average scores of TMT A and B, all the subtests of the PGI memory scale, Maze tests
1 and 2, and DSST showed a subtle decline in cognitive function after three months of recovery
from COVID-109.

However, according to the MMSE score, there was no cognitive impairment among the
patients, which could be due to the ability of MMSE to identify severe cognitive impairment
when compared to other tests that could determine even a slight decrease in cognitive function.

Our study provided helpful insight into the effect of COVID-19 on neuropsychological
manifestations in the affected patients. These findings also indicate that there will be an influx
of patients in the near future with more cognitive dysfunctions. Hence any cognitive complaints
after the episode of COVID-19 should be considered significant, and a long-term follow-up is
necessary to identify the progress of the cognitive status, which could help in early intervention
and prompt treatment.

In our study, though there was a cognitive decline, whether this cognitive dysfunction
is transient or would progress was not established. Hence studies of larger magnitude and

longer duration are required to assess the cognitive status of a COVID-19 recovered individual.
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SUMMARY

1. Out of 205 patients enrolled In the study, 75 patients belonged to the age group of 40 to 49
years, followed by 67 patients in 50 to 60 years, 47 patients in the age group of 30 to 39
years,15 patients in 20 to 29 years, whereas only one patient was below 20 years, the mean
age being 44.10+ 9.64 years.

2. In our study, there was a male preponderance, with 147 males and 58 females ,probably
because of more activity of males outdoors.

3. The males were more exposed when compared to females because many of them serve in the
society compared to the other age groups ,who stayed at home.

4. TMT is used commonly as a measure of Frontal Lobe functions like Executive functions
which include Planning, Organising ,Sequencing and Multitasking. Therefore,with the results
we conclude that there is subtle decrease in the cognitive decline in the functions of Frontal
Lobe in Executive functions.

5. To our knowledge, ours was the first study to determine cognitive impairment among
COVID-19 recovered patients with the help of PGI MEMORY SCALE.

6. Remote memory, the subtest of the PGIMS, the variations of mean scores within the
percentile range was suggestive of cognitive decline in remote memory after three months of
discharge which was statistically significant.

7. While the mean scores after one month and after three months differed from the time of
discharge , in the recent memory subset of PGIMS, indicating a good level of recent memory
according to PGI MEMORY SCALE despite being under the common percentile range there
was a subtle decline in the cognitive function in recent memory which was statistically
significant(p=0.001).

8. There was a decrease in cognitive function in the mental balance subset, with the average

scores falling under low to very low levels of mental balance, according to PGI MEMORY
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10.

11.

12.

13.

14.

15.
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SCALE. There was a statistically significant association between the level of mental balance
and the time of evaluation with the PGl memory scale.

Attention and concentration, the subtest of the PGI MEMORY scale, was observed to
decrease among COVID-19 recovered patients after three months of discharge when
compared to the time of discharge.

In another subtest of the PGI MEMORY scale, the Delayed recall, the levels decreased to
very low after three months according to the PGl MEMORY scale.

The immediate recall subtest of the PGl memory scale showed a decline in the levels of
cognitive function at three months after discharge compared to the time of discharge.

In the verbal retention for similar pairs subtest of PGI MEMORY SCALE, indicating a good
level of verbal retention for similar pairs according to PGI MEMORY SCALE despite being
under the common percentile range there was a subtle decline in the cognitive function in
verbal retention for similar pairs which was statistically significant(p=0.001).

Indicating a low level of verbal retention of dissimilar pairs according to PGl memory scale,
also suggesting a cognitive decline after three months of discharge which was statistically
significant.

Visual retention, the subtest of the PGI MEMORY scale, was observed to decrease among
COVID-19 recovered patients after three months of discharge when compared to the time of
discharge.

In another subtest of the PGl memory scale, the visual recognition, indicating a very low level
of visual recognition according to the PGl memory scale. There was a decline in the cognitive
function among the COVID-19 recovered patients after three months of discharge which was
statistically significant.

PGIMS is a comprehensive scale to measure Verbal and Non-verbal memory which are the

functions of Temporal Lobe. In our study we found that there was subtle decrease in the
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24,

cognition in the domains of verbal and non-verbal memory which suggest of Temporal lobe
dysfunction.

The average time taken to complete the maze test 1 was increased these results indicated that
there was a cognitive dysfunction in the Visual memory and was statistically significant.

The average time taken to complete maze test 2 was increased after a period of three months
suggest a cognitive dysfunction in COVID-19 recovered patients, which was statistically
significant.

The maze test is used to assess the executive functions of the frontal lobe like planning,
multitasking, organising sequence and impulse control. The results of our study indicate that
the functions of the frontal lobe have been affected after three months following COVID-19
infection.

Maze test is also a measure of Frontal Lobe where the Executive functions and Behaviour
changes can be identified .

In our study we found that there was with the help of Maze Test 1 and 2 ,there was subtle
decline in the cognition in the domains related to the Frontal Lobe.

Similar to the other tests done to determine cognitive dysfunction, DSST also showed
declining cognitive function, which was also statistically significant.

DSST is a subtest of WAIS(Wechsler Adult Intelligence scale) to assess the psychomotor
speed, sustained attention and logical reasoning and visuo perceptual the parameters that have
been affected amongst the patients in our study following three months of COVID-19
infection.

Although there was a subtle decline in the scores of MMSE, the mean score of 25 suggests
no cognitive impairment. This could be attributed to the fact that MMSE helps to detect severe
cognitive dysfunctions as that seen in neurodegenerative diseases. Hence there is no cognitive

impairment among the patients enrolled in our study according to the MMSE.
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Vitals at the time of Admission: PR:
BP: RR: Temp:
Oxygen saturation on the day of

Admission:

Vitals at the time of Discharge: PR:

BP: RR: Temp:
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Oxygen saturation on the day of

discharge:

Investigations on the day of Admission:

CYTOKINES

D-DIMER

FERRITIN

CRP

HRCT SCORING

CHEST X-RAY

LDH

CBC

LFT

UREA

CREATININE

SERUM ELECTROLYTE

Investigations on the day of Discharge:

CYTOKINES

D-DIMER

FERRITIN

CRP

HRCT SCORING
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SR.NO IP NO/ PATIENT ID PHONE NUMBESF ID NO

1
2
3
4
5
6

7 11730/000112208

8

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

13060/00034067
11220/00014125
11358/11301

11638/00018441
11760/00019748
11758/00019744

11749/00019701
11748/00019688
11746/00019679
11735/00019627
11753/19797
11872/20888
11869/00020873
11892/00020935
11855/00020819
11805/00020455
11885/20947
11812/00020457
11903/00020156
12049/00022528
12085/00022643
12285/00018454
12254/00025396
12267/00024082
12262/25454
12312/25633
12374/00026625
12524/00028368
12526/00025372
12382/26638
12521/28355
12571/00025927
12654/00029827
12644/00029780
12558/00026673
12660/00029834
12577/00028897
12635/00029686
12550/28429
12575/00029044
12672/00029876
12673/00029881
12788/0003264

90011949146
9535589338
9731070007
9480385384
8971034823
7483271127
7975652719
8147191940
9900825586
9972448131
7204876390
8277077070
9538396933
8152886033
7483271127
8970842135
9880636460
9845252689
9663943310
9420678851
7892103968
8150907247
7019485592
8310181326
9449550659
9901371430
9880365545
7204876390
8949068699

93401308022
8749011540
8892169919
9767016026
6362235559
9108313727
9900763784
9740003316
7204876390
9538396933
8152886033
7483271127
8970842135
9880636460
9845252689

2953000479439
2953000419268

2953000428300

2953000428068
2953000427929
2953000429814
2953000430339
2953000430333
2953000430277
2953000429814
2953000429851

2953000427634

2953000441680
2953000441671
2953000448923
2953000443987
2953000448848
2953000453232
2953000457375
2953000450574

2953000464063

2953000452686

103

NAME

SURESH A JADHAV
RAMESH KADARI
SHANTAGOUDA PATIL
JAGDEESH TUKARAM
ASHWINI AMATE

SHAILA ANAND DESAI
SANGAMMA MATHIPATTI
SHRIKANT BAGEWADI
RANJITA B HANCHINAL
NEELAKANTH HANAMANTH
SHRIDHAR DESAI
JAYATHIRATA

ARJUN PREM SING RATHOD
KAMALA CHAVAN
BHASAVRAJ
SHANKARGOUDA PATIL
NASEEM BANU
SEETHARAM CHAVAN
SALEEM BEKANALAKR
ASHOK HUNNU CHAVAN
SHARDA PATIL
BHASAVRAJ

INDIRA MEHATA
JAYALAXMI PUJARI
SATYANAND SHARMA
YANKANNA HOSMANE
REVANSIDDA IKKALAI
BHIMA VADDAR

SALONI BUDAWANWALA
ISHAN GARG
SANGAMESH DASHYAL
GOURABAI GADASHETTI
BASAVRAJ KULKARNI
SHIVANAND TODALBAGI
SULOCHANA SHASHIKANT
MALAKANNAH TALAWAR
RAMESH BAVAND
INDIRA BAI BIRADAR
BALLAPPA shivappa
BASAPPA BALAPPA PATIL
CHANDRAKANTH KULKarni
PRABHU NAYKODI
MANJUNATH TAMBE
DASHRATH BABURAO

AGE SEX

52 M
58 M
55 M
43 M
27 F
48 F
34 F
30 M
22 F
42 M
47 M
42 M
21 M
56 F
50 M
41 M
53 M
60 F
57 M
45 M
46 F
60 M
34 F
55F
42 M
55 M
20 M
52 M
22 F
24 M
50 M
55 F
27 M
49 M
48 F
55 M
29 M
40 F
60 M
32 M
58 M
34 M
33 M
46 M
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45 12671/00029863 9008920510 SOMNATH AGASAR 28 M
46 12796/31241 9663943310 AWAITED ANNAPURNA BIRADAR 35:F
47 12760/31152 9420678851 BHIMARAYA PUJARI 48 M
48 12678/00029893 7892103968 CHANDRAVATI PUAJAR 51F
49 12784/00031244 8197251153 2953000457713 GURURINGAMMA PATIL 58 F
50 12776/0003137 9901616588 AWAITED DAMODAR JOSHI 30 M
51 12744/00029895 9148962914 MANJUNATH VEERKAR 37 M
52 12785/00032161 890466143 RAMU RATHOD 50 M
53 12753/00031173 9845881401 SHIVARANJAN HIREMANTH 54 M
54 12800/31139 8550044000 2953000455921 LAKMIBAI DASHAVANT 45 F
55 12766/31217 9900763552 GANSHYAM CHAVAN 40 M
56 12790/31267 8431338631 BHARATI ASHOK 42 F
57 12963/00032837 9448917122 PARSHURAM DHULAKER 45 M
58 12962/00032833 9001112626 SUMITRABAI KUMBAR 54 F
59 12936/00032795 9845635415 PANCHAPPA ARJUN 45 M
60 12810/31323 9900453554 SHASHIDHAR BIRADR 40 M
61 12817/31332 8310181326 2953000457623 DAJIBA KANASE 36 M
62 12813/31327 8722455247 SUMA NAGANE 45 F
63 12830/00031858 9611033896 GURUNATH TUKARAM 60 M
64 12873/00032660 8310181326 SOMANING HUNASHIKATTI 60 M
65 12883/32712 8970842135 MALLANAGOUDA BIRADAR 40 M
66 12972/00032858 9901500095 ANIL KUMAR BABURAO 49 M
67 13042/00034093 7411219197 MAHANTESH UMADI 59 M
68 13229/00035661 9739682768 SUDHAKAR SIDANNA 38 M
69 13200/00034339 7892103968 2953000465941 SHAMABAI KALLUR 50 F
70 13142/00035124 8050371699 KASHINATH RATHORE 55 M
71 13190/00034637 9611272957 HUNNUSHANKAR RATHORE 60 M
72 13217/00035632 9632690688 RAJA B MAIBOOBSAB 42 F
73 13136/00034807 7892857893 GANGAYYA B 57 M
74 13205/00035517 9901173443 SINITHA MUTAGOUD 38 F
75 13207/00035594 8105959636 RAJAKUMAR DIAGOND 50 M
76 13227/00035654 8880132313 ANAND BALAGANNUR 40 M
77 13222/00035644 9845479501 DINESH RAMESH TIWADI 54 M
78 13181/00035495 9767016026 SUNILV PATIL 33 M
79 13131/00034319 6362235559 RAMESH A VGAR 55 M
80 13221/00035361 9108313727 BALACHANDRA PATIL 45 M
81 13192/00035542 9900763784 RENUKA MURAGESH ALABAL 26 F
82 13130/00034307 9449851123 MOTIRAM RATHOD 53 M
83 13193/00035548 888407666 SHABBIRSAB JAMADAR 60 M
84 13135/00018371 973195839 SANJIVRAO DESAI 48 M
85 13168/00034112 8123917644 PULASHING RATHOD 55 M
86 13138/00034900 8722295599 ASHOK RATHOD 45 M
87 13237/00035669 7204876390 VITTAL BHIMANNA JADIPETI 55 M
88 13313/35935 8310181326 KIRAN PATIL 35 M
89 13316/36377 8310181326 NAGAPPA RAMAPPA 45 M
90 13315/36384 8310181326 SHEETAL ARAVIND 32 F
91 13317/00036388 8310181326 BHIMASHANAKAR GOUDAPP/ 35 M
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92 13251/35100
93 13422/00036336
94 13468/00038999
95 13506/00039171
96 13490/00039105
97 13469/00037726
98 13480/00039072
99 13479/00039066
100 13463/00038587
101 13509/00039178
102 13478/00039077
103 13438/00038864
104 13484/00039096
105 13616/00039231
106 13626/00040637
107 13522/00039200
108 13632/40586
109 13596/39523
110 13638/40616
111 13641/40626
112 13582/40511
113 13609/40603
114 13607/39602
115 13645/40631
116 13621/39660
117 13552/40414
118 13605/40557
119 13543/39131
120 13614/40610
121 13539/39197
122 13598/40580
123 13633/40654
124 13693/00041859
125 13720/00041912
126 13696/00041857
127 13664/00039129
128 13741/00041961
129 13658/40656
130 13769/00042025
131 13838/00043363
132 13897/00043333
133 13937/44251
134 13930/44292
135 13962/44380
136 13957/44376
137 13919/44271
138 13893/44049
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8310181326
8310181326
8310181326
8310181326
9535589338
9743149630
9900763239
8197777070
9901091882
9945479077
9632412596
9972010651
7975144226
9606359161
7411186469
8151910155
6361565788
8421882553
7204876390
9900291723
9591210299
7411110651
9740788094
9535589338
9845916031
8747874156
7204876390
8970842135
9611182129
8970842135
8139974123
9535589338
9880226527
8197634633
8884808837
8861038533
9739775378
9449705886
8971429118
9844704728
9741290287
9874563698
9874514789
7829936666
9900736485
9632662496
9241492506

2953000476897

2953000478640

2953000481318

2953000481520

2953000481526

2953000479385

2953000481503

2953000481504
2953000487298

105

SHIVANNAGOUDA
PRAKASH BISANAL

HANNAMAGOUDA KAREKAL

MALLAPPA KUMBAR

BOURAMA MADAGONDA

SANTOSH PATIL

KIRTI KAKHANDAKI
KALPANA AGASAR
IRAGAPPA BHOSHI
BUDDESAB AWATI

BHAGYASHREE HATTALAGE
MEENAKSHI CHANDODE

MAHADEVI KUMBAR
INDUMATI PATIL
ABDUL REHMAN

SHIVAPPA CHANAPPA SHAPET

BASAVARAJ HUGAR

PARASHURAM SEETHARAM

SHIVANAGOUDA PATIL
KALLAPAA NAGOD
LAXMIBAI BADIGER

MAHANTESH HALASANGI

MALLAPPA SHIVARAYA
SIDDU TORAVI
PARVATI TENALI
VINOD GOPAL

CHIDAMBER VENKATESH

RAJESHWARI KOREGOL

ADDAMMA KAMANAKERI

LINGRAJ MADAGOUD
NINGAPPA PERAPPA
SAVITRI BIRADAR

SIDDARAYA HONAMORE

SUSHILABAI LAMANI
ABHIMANYU KAMBALE
NAGRAJ CHOLAKE

MUTTANNA VITTAL TALWAR

MOTILAL DODDAMANI
SUMANGALA DONUR

SUBHASHCHANDRA R MADAC

SHOBHA BIRADAR
KARAN KAMBLI
KAMAL KORE

PRABHU NIDONE
MAHADEVI HIREMATH

MAIHARUN MEHABOOB

SACHGIR AJUTAGI

38 M
40 M
56 M
55 M
40 F
36 M
45 F
28 F
38 M
43 M
38 F
48 F
50 F
17 F
40 M
38 M
35M
35 M
50 M
43 M
50 F
37 M
54 M
30 M
60 F
28 M
54 M
43 F
28 F
36 M
50 M
48 F
36 M
44 F
37 M
33 M
50 M
48 M
35 F
48 M
41 F
28 M
40 F
49 M
50 F
50 F
31 M



139 13956/44367
140 13916/44210
141 13931/44300
142 13920/44274
143 13944/44267
144 13939/42054
145 13879/43481
146 13945/44356
147 13941/00044334
148 14076/00044763
149 14074/0004709
150 14043/44737
151 14045/00044732
152 13963/44369
153 14026/44697
154 13964/44379
155 14019/44683
156 14085/00044823
157 14080/00044807
158 14130/00044999
159 14098/44224
160 14135/46001
161 14257/00047316
162 14287/00044470
163 14293/00047432
164 14281/00047389
165 14250/00043418
166 14296/00047437
167 14217/00046439
168 14286/00044558
169 14295/00047434
170 14285/00046577
171 14198/46163
172 14311/00047454
173 14302/00047443
174 14309/00047456
175 14359/48706
176 14341/48657
177 14389/48766
178 14385/41314
179 14332/47542
180 14363/48698
181 14392/48772
182 14376/48688
183 14369/47543
184 14354/48690
185 14361/48714

DocuSign Envelope ID: 28B1C4CD-1140-4FEF-8700-BOE568F51E67

9740674992
8970842135
9449855272
9874512478
9880256394
9731092189
7022903643
9448751901
8951228335
9008422911
9740050862
9110254994
8548017906
8073897024
8951625233
7892103968
8660050207
8748958208
8747004127
8884319022
9535589338
8496096326
8904541432
9874514258
7760331113
9663943310
9420678851
7892103968
9845239415
9448959482
9730773087
8892808396
86181662775
9880196175
86603605459
9480232699
8971182802
9901198276
9880081019
8105859504
9538384648
9986954199
7019418359
9901616588
9901616588
9148962914
9663441827

2953000489541

2953000490002

2953000474914

2953000489606

2953000497010

2953000502675

2953000499940

2953000499889
2953000499993
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ABHIMANYU KATTIMANI
BALACHANDRA DENGANAVAE

SRIPAD PATANKAR

SHAKUNTHALA BIRADAR

BASAPPA MALI
SHRISHAIL BIRADAR

RANGAWWA SHIVAPPA

REKHA SHRIDHAR
VIJAYAKUMAR S PATIL
RAJU G

SADDASHIV

RAMESH TONSHYAL
SHIVAMMA UMARAJ
VIJAYALAKSHMI KORI
SHIVAPPA IVANAGI
SANTOSH BIRADAR
VISHAL KATAKE

MALLAPPA NARUTI55/M
SHARANAPPA HANUMANTH

KANTAPPA SIRKANALLI
RAMESH HARIJAN
SIDDAPPA SHASAPPA

PRASHANT YAMAGONDA

SANDEEP

MANGINGAPPA HANCHANAL
SIDANNA GANGANNAHALI

SIDRAMAYYA GURAYA
MARUTI R KALASDAR
SUBHAS GANGADAR
MANTESH ALOOR
SUSHILABAI RATHORE
BHASAVRAJ PATIL

MAHANTESH TONSHIYAL

LAXMAN CHAVAN
NAGAPPA PATIL
VEERENDRA PATIL
SHANKAR ALBAL
PERAPPA MASALI
DANASING DEEPALI

SANTOSH KUMAR HIREMATH

PRAKASH GANACHARI
SUGALABAI PATIL
SAKKUBAI ROOPASING
SURESH DASHWANT
RANJANA KORI

KRISHNAPPA HADAGALI

MAHADEVA PUJARI

44 M
40 M
49 M
45 F
48 M
52 M
52 M
47 F
53 M
47 M
45 M
50 M
52 F
46 M
30M
30 M
30 M
55 M
40 M
50 M
48 M
34 M
33 M
35 M
51 M
55 M
49 M
32 M
44 M
46 M
45 F
28 M
50 M
34 M
59 M
58 M
40 M
44 M
44 M
44 M
44 M
50 F
50 F
45 M
47 F
60 M
44 M



DocuSign Envelope ID: 28B1C4CD-1140-4FEF-8700-BOE568F51E67

186 14460/00050026
187 14462/00049955
188 14409/48813
189 14394/48781
190 14401/48793
191 14586/52842
192 14631/00054084
193 14644/00053580
194 14623/00054088
195 14605/00052896
196 14608/53502
197 14676/00054744
198 14673/00054457
199 14722/00055330
200 14672/00054456
201 14730/00055348
202 14661/00054193
203 14660/00054192
204 14742/55357
205 14781/56051

8147663327
9874512478
8904448882
8861434209
7760746183
9980690911
96632660084
8095331766
9880709062
8446727547
9686063341
8747908482
9980932620
8197251153
9901616588
9148962914
890466143
9845881401
8550044000
7758021014

2953000510728

2953000512370

107

SONABAI RATHOD
ASHWINI BIDRI
MALLAPPA PADANAD
NEELAMMA KADAGOL
PRAVEEN DASHYAL
ARAVIND RATHOD
MALANBI HAMEED KOTTALAC(
GIRISH P TOTAGER
CHANABASAPPA K PURANI
SIDDAMMA DURGAPPA
SANGAMESH SAJJAN
KAMALA KULKARNI
SHRISHAIL PUJARI
MAHESH BULARI
APPUPUTARAM CHAVAN
TIPANNA NADAVINAMANI
SUREKHA D ALAGI
SANGEEETA NARALI
MADIWALAPPA BYALYAL
SUREKHA MULAGI

60 F
38 F
53 M
41 M
32 M
37 M
40 F
40 M
44 M
51F
35M
58 F
38 M
35M
40 M
38 M
42 F
35F
48 M
40 F



DocuSign Envelope ID: 28B1C4CD-1140-4FEF-8700-BOE568F51E67

D.O.A

23-4-21
9-4-21

10-4-21
12-4-21
13-4-21
13-4-21
13-4-21
13-4-21
13-4-21
13-4-21
13-4-21
13-4-21
14-4-21
10-4-21
12-4-21
13-4-21
13-4-21
13-4-21
13-4-21
15-4-21
15-4-21
16-4-21
17-4-21
17-4-21
17-4-21
17-4-21
18-4-21
19-4-21
19-4-21
19-4-21
19-4-21
19-4-21
20-4-21
20-4-21
20-4-21
20-4-21
20-4-21
20-4-21
20-4-21
20-4-21
20-4-21
21-4-21
21-4-21
21-4-21

D.0.D

COMPLAINTS PAST HISTOR PR

05-01-21 OUGH/BREATHLESSNESS/3D

15-04-21
16-04-21
25-04-21
18-04-21
26-04-21

18-04-21
22-04-21
19-04-21
19-04-21

23-04-21
25-04-21
23-04-21
19-04-21
19-04-21
20-04-21
19-04-21
20-04-21
21-04-21
23-04-21
30-04-21
24-04-21
24-04-21
20-04-21
25-04-21
22-04-21
22-04-21
22-04-21

26-04-21 COUGH/BREATHLESSNESS HTN/DM/T

26-04-21

24-04-21
29-04-21
28-04-21
28-04-21
28-04-21
27-04-21
05-10-21
05-04-21
27-04-21
30-04-21

FEVER COUGH COLD
FEVER/COUGH DM/T
FEVER BREATHLESNESS
FEVER/COUGH/BREATHLES HTN/DM
COUGH/BREATHLESSNESS/ HTN/T
COUGH/SPUTUM/FEVER/L DM
FEVER/COUGH/EXPECTORATIION
FEVER/COUGH/BREATHLESSNESS/8D
FEVER/COUGH/BREATHLESSNESS/8D
FEVER/MYALGIA/3-4D HTN
FEVER/COUGH DM/T
FEVER, BREATHELESS , COUGH

BREATHELESS, COUGH  HTN/6 MO/II

BREATHELESS , COUGH
BREATHELESS , COUGH DM
BREATHELESS, COUGH  DM/T
FEVER,BREATHELESS COU CVA
FEVER,BREATHELESS COU DM
FEVER , WEAKNESS DM
FEVR/COUGH/4D

FEVER/COUUGH/EXPECTORATION/APPE

FEVER/COUGH/BREATHLESSNESS

FEVER/COUGH/COLD/BREATHLESS/VON

FEVER BREATHLESNESS COUGH

FEVER/BREATHLESSNESS/COUGH/EXPEC

FEVER/COUGH
FEVER/BREATHLESSNESS/4D
FEVER BREATHLESNESS COUGH
LOSE OF SMELL AND TASTE

FEVER/BREATHLESSNESS/COUGH
FEVER/COUGH/BREATHLESSNESS
COUGH/CHEST PAIN/1D
COUGH/BREATHLESSNESS/ DM/T
FEVER/2D/BURNING MICTURITION
BREATHLESSNESS/COUGH/3D
CHESTPAI108N/2D
FEVER/BREATHLESSNESS/5D
FEVER/BREATHLESSNESS/COUGH
FEVER/BREATHLESSNESS/CHTN
BREATHLESSNESS/FEVER/COUGH/3D
BREATHLESSNESS/2D
BREATHLESSNESS/COUGH/ HTN/T

108

117

88
90
82
73
94
100
112
126
86
120
90

96
86
100
74

80
90
110
108

124
154
112

126
100

76
70
126
100
88
80
108
114
84
100
100
106
86

SPO2%

96

94
88
96
82/RA
98
96
96
93
77/RA
97
86/RA
92/RA
88/RA
90/RA
89
82
84
96
98/RA
97
80
91/RA
97
98
90
84/RA
84
98
98
92
96
93/RA
96/RA
92
83/RA
94
92/RA
91
88
88
89
95

“BC(HB TLC CRP

13.86.08 47.2

13.9/2.32 29
14.7 4.91 266
14.0/7 12.4
124

15 4000

4.9 20.4

13.57.12 15.6
44
12.4 TLC 6!22.8
10.8 TLC 11590
1B 14.6 3.3.72.9
11.14.56 44.7
6
14.16.20 >90
155.33K 27.9

14419 >90
104000 30.6

14.7/3.88 54
12.67.08 65.6
15.75.42 21.2
80
13.9/8.83 19
17.4/9.43 8.5

12.18.1 42
14 2500 35

18
156200 1.2
90

64

57

37.9
16.5 4900

49
16.88.27 57.6

D DIML-6 LDI

215
1295 532
1051 497
549
503.78/5

50

617

314 252
1284

574

214
1126

578 DH 33

931
457 486

275 237
1197

1209
291DH 17

1143

1332 DH 61
479
166 225

229
440

236 DH 19

580

368
290
7061L-6 3.1
413
423
1431



DocuSign Envelope ID: 28B1C4CD-1140-4FEF-8700-BOE568F51E67

21-4-21 28-04-21 BREATHLESSNESS/COUGH/DM/T 88 89 138000 57

21-4-21 FEVER,BREATHELESS COUGH 100 96 10.77.69 17 268 250
21-4-21 27-04-21 COUGH/ABDOMINAL DISCOMFORT 86 94 15.38.98

21-4-21 26-04-21 COUGH/ABDOMINAL DISCHTN 78 97 1415.7 6.8

21-4-21 27-04-21 BREATHLESSNESS 60 92 12.6 8.14 >90 553 341
21-4-21 FEVER,BREATHELESS COUGH 96 86 14.311.39 >90 899
21-4-21 26-04-21 FEVER,BREATHELESS COUGH 88 88 1467 >90 524
21-4-21 FEVER,BREATHELESS COU HTN 65 82 13.311.7 80 350
21-4-21 27-04-21 FEVER,BREATHELESS COUGH 88 97

21-4-21 04-05-21 BREATHLESNESS 120 50 90 612
21-4-21 04-05-21 COUGH,FEVR,WEAKNESS 102 88 13 643
21-4-21 28-04-21 BREATHLESSNESS 100 92

22-4-21 08-04-21 FEVER/BREATHLESSNESS HTN/DM 126 84 >90 591
22-4-21 29-04-21 COUGH DM/T 110 92 12.55.76 15.7 203
22-4-21 28-04-21 BODYACHE/ABDOMINAL P, CAD 86 95 13.4 4500 9.5 360
22-4-21 09-04-21 FEVER,COUGH,BREATHLESIDM 102 85 12.0,5.0 94 #i###t 737
22-4-21 01-05-21 COUGH,BREATHLESNESS 110 68 16.0,12.0 42 #### 1000
22-4-21 02-05-21 BREATHLESNESS,FEVER 110 88 11.0,21.0 5 594
22-4-21 08-05-21 FEVER BREATHLESNESS CO HTN DM 102 80 13/19 81 195
22-4-21 01-05-21 BREATHLESNESS DM 96 92 8 228
22-4-21 29-04-21 FEVER BREATHLESNESS 98 91 13/3.56 >90 1240 668
23-4-21 11-05-21 80 82 27.7 422
23-4-21 28-04-21 FEVER 84 96 122200 58 750
24-4-21 29-04-21 BREATHLESSNESS/FEVER 114 86 75 133:25 LDI
24-4-21 30-04-21 BREATHLESSNESS/ABDOMINAL DISCOM 105 86/RA 3000 HB 1:85 509
24-4-21 29-04-21 BREATHLESSNESS/FEVER/COUGH/3D 96 99 146 44 830
24-4-21 27-04-21 BREATHLESSNESS/COUGH DM/HTN 84 97 >90 2342
24-4-21 27-04-21 BODYACHE/FEVER 130 90

24-4-21 28-04-21 FEVER/COUGH/5D 110 92

24-4-21 30-04-21 BREATHLESSNESS/FEVER/COUGH/3D 89 56 119.16 42 6388
24-4-21 28-04-21 FEVER/COUGH 100 94

24-4-21 30-04-21 BREATHLESSNESS/FEVER/COUGH/3D 84 91 16.33.96 24.7 213
24-4-21 29-04-21 BODYACHE/FEVER 110 87 13.47.96 42.7 561 359
24-4-21 30-04-21 FEVRR/BREATHLESSNESS 98 97 35

24-4-21 03-05-21 FEVER/BBREATHLESSNESS/5D 80 92 13.17.17 46.5 >10000
24-4-21 FEVER/BBREATHLESSNESS/3D 90 84 143 8.6 1700
24-4-21 01-05-21 FEVER/BBREATHLESSNESS 98 97

24-4-21 27-04-21 FEVER/COUGH/3D 122 91

24-4-21 03-05-21 BREATHLESSNESS/3D 94 99 12.510.06 959
24-4-21 10-05-21 FEVER/BBREATHLESSNESS/CUGH/4D 120 80

24-4-21 03-05-21 FEVER/COUGH/7D 112 97 13.99.37 90 661
24-4-21 07-05-21 FEVER/BBREATHLESSNESS/CUGH/4D 114 91 16.110.16 52.7 576
25-4-21 05-05-21 BREATHLESSNESS 112 95 17.74.87 33.1 409
25-4-21 06-05-21 FEVER 80 88 11.0,2.0 44 1362 583
25-4-21 04-05-21 FEVER 100 95 29 454 302
25-4-21 01-05-21 FEVER 116 98 9.0,4.0 25 721 406
25-4-21 01-05-21 FEVER BREATHLESNESS 97 16.6/ 6.2 260 346
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25-4-21 30-04-21 FEVER/COUGH 96 95
27-4-21 12-05-21 FEVER/BREATHESSNESS/7D 100 67/RA  TC6850 84 44491000 H
27-4-21 02-05-21 BREATHLESSNESS 110 92 12 19.0

27-4-21 09-05-21 BREATHLESSNESS/FEVER/COUGH/3D 102 90 14.7 14.09 47.9 230
27-4-21 15-05-21 BREATHLESSNESS/FEVER/COUGH/3D 120 95/RA

27-4-21 08-05-21 FEVR/COUGH/BREATHLESSNESS 120 86 13.116.88 59.3 635 395
27-4-21 03-05-21 COUGH 88 98 21.56.4 22 300
27-4-21 06-05-21 BREATHLSSNESS 80 93 15.86.91 49 183
27-4-21 03-05-21 COUGH/BREATHLESSNESS 120 35

27-4-21 11-05-21 BREATHLESSNESS/3D 110 90 98 274
27-4-21 03-05-21 FEVR/VOMITING/WEAKNESS 94 96

27-4-21 03-05-21 LOOSE STOOL/FEVER/1D 87 94 13153 211 600
27-4-21 09-05-21 FEVER/BREATHLESSNESS/COUGH/1w 100 88 12.6 10.0 18.1 209
28-4-21 05-05-21 WEAKNESS/COUGH/S5D  DM/T 105 99 13.33.67 472
28-4-21 05-05-21 BREATHLESSNESS/FEVER/C DM/HTN 120 92

28-4-21 07-05-21 BREATHLSSNESS/4D 88 88

28-4-21 06-05-21 BREATHLESNESS 98 87 11.8,17.0 17 313 484
28-4-21 08-05-21 CHEST TIGHTNESS DM 110 96 14.0,7.0 50 325
28-4-21 06-05-21 COUGH 102 92 15.0,4.0 1550
28-4-21 07-05-21 COUGH 116 86 15.0,14.0 26 HiH#
28-4-21 11-05-21 FEVER,COUGH,BREATHLESNESS 90 93 12.4,5.0 90 1917 1000
28-4-21 10-05-21 BREATHLESNESS DM 66 89 14.0,5.0 35 388 675
28-4-21 07-05-21 FEVER,COUGH 134 90 12.0,15.0 64 314 327
28-4-21 08-05-21 FEVR,BREATHLESNESS 102 91 15.0,4.0 45 481
28-4-21 03-05-21 BODY PAIN 110 94 70 1153
28-4-21 04-05-21 BREATHLESNESS 80 99

28-4-21 03-05-21 FEVER HTN,DM 82 82 12.0,6.0 90 521 313
28-4-21 03-05-21 BREATHLESNESS,COUGH 130 90 11.0,8.0 59 987
28-4-21 04-05-21 BREATHLESNESS,FEVR 100 96 13.0,6.0 72 2400
28-4-21 04-05-21 COUGH 90 96 13.0,11.0 35 442
28-4-21 03-05-21 COUGH,BREATHLESNESS 86 83 15.0,10.0 80 1168
28-4-21 05-05-21 FATIGUE,MYALGIA 128 89 9.0,3.0 29 733 300
29-4-21 04-05-21 BREATHLESSNESS/COUGH 147 88 147 5.2

29-4-21 09-05-21 83 84/RA 11.515.9145.6 716 687
29-4-21 11-05-21 BREATHLESSNESS/3D 88 90 15.212.48 75 903
29-4-21 11-05-21 FEVER/BREATHLESSNESS 101 86 14.5 3000 50.8 345 419
29-4-21 07-05-21 FEVER/4D 92 89 12.5 522
29-4-21 07-05-21 BREATHLESNESS DB 224 64 90 2570
30-4-21 08-05-21 BREATHLRSSNRESS/COUGFRVD/ART 116 75 30.2 535
30-4-21 10-05-21 MYALGIA/FEVER 102 80 >90 6176
1-5-21  11-05-21 FEVER DM 88 92

1-5-21  06-05-21 BREATHLESNESS, 140 85

1-5-21  06-05-21 CHEST PAIN,COUGH 76 94 15 187
1-5-21  09-05-21 COUGH,BREATHLESNESS 84 90 15.0,3.0 24 560
1-5-21  12-05-21 COUGH,BREATHLESNESS 96 95 12 14 811
1-5-21 FEVER IHD,HTN 64 89 15.0,12,0 47 361
1-5-21 WEAKNESS,COUGH,FEVER 92 89 15.0,14.0 46 354 528
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1-5-21
1-5-21
1:5:21
1-5-21
1-5-21
1-5-21
1-5-21
1-5:21
1-5-21
2-5-21
2-5-21
2-5-21
2-5-21
2-5-21
2-5-21
2-5-21
2-5-21
3-5-21
3-5-21
3-5-21
3-5-21
3-5-21
4-5-21
4-5-21
4-5-21
4-5-21
4-5-21
4-5-21
4-5-21
4-5-21
4-5-21
4-5-21
4-5-21
5-5-21
5-5-21
5-5-21
5-5-21
5-5-21
5-5-21
5-9-21,
5-5-21
5-5-21
5-5-21
5-5-21
5-5-21
5-5-21
5-5-21

14-05-21 BREATHLESNESS,MYALGIA

08-05-21 BREATHLESNESS,COUGH

07-05-21 COUGH,FEVER

07-05-21 COUGH,COLD

10-05-21 FEVER,COUGH,LOOSE STOOLS

04-05-21 ,HEADACHE DM,HTN

04-05-21 MYALGIA,LOSS OF APPETITE,COUGH

04-05-21 MYALGIA,COUGH DM

10-05-21 FEVER BREATHLESNESS COUGH

09-05-21 FEVER/BREATHLESSNESS/3D
FEVER/ COUGH/LOOSE STOOL

07-05-21 FEVER COUGH BREATHLESI DM

09-05-21 BREATHLESNESS FEVER COUGH

19-05-21 FEVER,BREATHLESNESS
FEVER,BREATHLESNESS

05-05-21 COUGH,FEVER

09-05-21 COUGH/BREATHLESSNESS

09-05-21 FEVER/ COUGH COPD
08-05-21 FEVER/ COUGH DM
19-05-21 BREATHLESNESS COUGH IHD

08-05-21 FEVER MYALGIA

08-05-21 FEVER/BREATHLESSNESS
FEVER/BREATHLESSNESS/COUGH/4D

06-05-21 COUGH

10-05-21 FEVER/COUGH/8D

10-05-21 COUGH

27-04-22 BREATHLRSSNESS/2D

11-05-21 FEVER/COUGH/5D

11-05-21 FEVER/BREATHLESSNESS/COUGH

12-05-21 BODYACHE/2D

13-05-21 BREATHLESSNESS

08-05-21 FEVER/BREATHLESSNESS/COUGH/5D

20-05-21 FEVER HTN/T

09-05-21 FEVER/BREATHLESSNESSMYALGIA/4D

12-05-21 FEVER/BREATHLESSNESS/3 DM/1Y

05-05-21 COUGH/BREATHESSNESS/3D

28-05-21 BREATHLESSNESS

07-05-21 FEVER ,BREAYHLESNESS

10-05-21 COUGH,BREATHLESNESS DM,HTN

12-05-21 FEVER,BREATHLESNESS

13-05-21 FEVR,BREATHLESNESS

09-05-21 FEVER,BREATHLESNESS

09-05-21 FEVER,BREATHLESNESS

14-05-21 FEVER,BREATHLESNESS

10-05-21 FEVER,COUGH,MYALGIA

17-05-21 FEVER,BREATHLESNESS,COUGH

10-05-21 FEVER,COUGH

DM
DM

111

96
94
102
100
102
96
124
90
86
77
134
106

108
100
98
96
88
96

112
90
120
86
88
102
53
78
90
126
76
75
104
110
98
108
88
120

104
104
112
90

110
120
102

92
90
93
82
92
99
92
98
92
92
90
90

88
91
91
90
90
82
92
85
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12.4 /8.66 48.8

>90

11.1:6.8

17.22.80 <5
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HRCT(SRAD(SCC DIAGNOSI$ PROGNOSI TMT-A TMT-B PGI Memo Remote mirecent mer mental bal

8 5 PNEUMONIMPROVEC 25 58 61 7 5 6

8 5 30 85 53 7 5 5

12 6 26 72 63 7 5 6

16 5 23 46 74 7 5 7

12 3 IMPROVEL 23 45 74 7 5 7

20 B/L SEVERt IMPROVELC 28 58 61 7 5 6

12 5 IMPROVELC 23 47 73 7 5 7

8 5 IMPROVELC 22 45 76 7 5 7

10 5 IMPROVELC 20 45 76 7 5 7

12 5 IMPROVELC 21 46 70 7 5 7

17 B/L SEVERIIMPROVELC 26 59 64 7 5 6

7 6 23 48 7 7 5 7

11 5 PNEUMONIMPROVELC 20 46 73 7 5 7

8 4 PNEUMONIMPROVELC 30 85 55 7 5 5

14 4 PNEUMONIMPROVEL 26 62 64 7 5 6

10 4 PNEUMONIMPROVELC 24 49 71 7 5 7

8 4 PNEUMONIMPROVEL 26 68 61 7 5 6

14 4 PNEUMONIADUETO 58 85 53 7 5 5

17 4  PNEUMONIA DUE TO 31 82 54 7 5 5

7 5 PNEUMON IMPROVEC 23 55 71 7 5 7

7 B/L MILD CIMPROVEC 25 72 61 7 5 6
10 5 IMPROVEL 40 81 53 7 5 5

21 4 PNEUMON IMPROVEL 23 45 70 7 5 7

11 B/L MODEIIMPROVEL 29 45 63 7 5 6
12 5 22 46 Jil 7 5 7

3 5 26 59 61 7 5 6

15 5 20 48 73 7 5 5

20 B/L SEVERtIMPROVELC 26 73 61 7 5 6

20 45 75 7 5 7

0 1 21 45 77 7 5 7

16 5 26 59 61 7 5 6

18 5 27 67 61 7 5 6

20 5 IMPROVELC 20 45 74 7 5 7
0 B/L MILD CIMPROVELC 26 73 62 7 5 6
13 B/L MODEIIMPROVELC 28 71 64 7 5 6
10 15  B/L MODEIIMPROVEC 29 74 62 7 5 6
15 B/L MODEIIMPROVELC 21 45 74 7 5 7
6 5 IMPROVEC 23 46 71 7 5 7
7 B/L MILD CIMPROVEC 40 85 53 7 5 5
19 5 IMPROVELC 23 47 68 7 5 7

20 5 IMPROVELC 34 76 53 7 5 5

17 5 IMPROVELC 23 45 74 7 5 ¥4

16 5 22 46 73 7 5 7

3 5 B/L MILD COVID PNEL 25 59 63 7 5 6
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attention z delayed re immediate verbal rete verbal rete visual reteirecognitior MAZE TET- MAZE TET- DSST
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