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ABSTRACT 

Background & Objectives 

Little is known about the long-term lung radiographic changes in patients who have 

recovered from coronavirus disease 2019 (COVID-19), especially those with severe 

disease. As per the World Health Organisation (WHO) report, approximately 80 

percent of patients have mild to moderate symptoms, 15 percent develop a severe 

form of the disease and about five percent turnout to be critical. 

Continued shortness of breath and decreased stamina are responsible in most of the 

Covid-19 patients whose lungs were attacked by the coronavirus. Early in the 

pandemic, it was thought that COVID might cause irreversible damage leading to 

lung fibrosis — progressive scarring in which lung tissue continues to die even after 

the infection is gone.  

This study aimed to determine the efficacy of HRCT thorax findings in the 

stratification of post-COVID residual lung pathologies. 

 

Methods 

In this prospective study, a random sample of adults diagnosed with COVID-19 were 

assessed three months post-diagnosis. The participants telephonically completed a 

standardised survey describing their long COVID symptoms, missed workdays, and 

health-seeking behaviour. Medical records were reviewed for comorbidities, original 

COVID-19 symptoms, and treatment. 

 

https://www.nytimes.com/2020/10/18/us/coronavirus-schools-reopening-outbreak.html
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Results 

It was noted, at follow-up that 7 (23.3%) of the patients had a CORADS score of 0. 

While there were 4 patients with CORADS score of 4, at 3rd month follow up as well, 

there were 4 (13.3%) patients with CORADS score of 5. 

 

Interpretation & Conclusion 

Over a half of COVID-19 patients experienced at least one long COVID symptom for 

two months and nearly 20% needed additional medical treatment. There is a great 

need for long COVID investigation and treatment in patients. Three-month follow-up 

CT showed fibrotic-like changes in the lung in more than one-third of patients who 

survived severe coronavirus disease 2019 pneumonia. These changes were associated 

with an older age, acute respiratory distress syndrome, longer hospital stays, 

tachycardia, noninvasive mechanical ventilation, and higher initial chest CT score. 

 

Keywords: long COVID, primary health care, rehabilitation, post COVID-19, 

India, fibrosis, 42 
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INTRODUCTION 

 

Severe acute respiratory syndrome coronavirus 2 (SARS CoV-2) implicated in 

COVID-19 disease was reported for the first time in Wuhan, China in December 2019 

and has rapidly evolved from an epidemic outbreak into a global pandemic infecting 

around 150 million individuals across the world till date. 1 

On 30th Jan 2020, the first case was reported in India from the state of Kerala. The 

patient had a positive travel history to Wuhan and ever since 20 million cases of 

COVID-19 have been documented.1,2 

Healthcare infrastructure is crippling with an acute shortage of hospital beds, oxygen, 

ventilators etc. In the battle against COVID-19 disease, there is an urgent need for 

recognition of clinical and laboratory predictors of disease progression to serious and 

critical forms.3 These markers will aid in clinical management by focussing on 

patients at increased risk of developing a serious disease and optimizing allocation of 

resources in the ongoing pandemic especially in developing countries like India with 

limited human and technological resources.4 

The pathogenesis of COVID-19 is complex with multi-system involvement including 

hematopoietic system, haemostasis and immune system. There is formidable evidence 

suggesting features of hyper inflammation in critically ill patients, consisting of 

elevated inflammatory markers.4,5 

Also, in confirmation of the disease, chest CT plays a crucial role in the diagnosis and 

follow-up of patients with COVID-19 pneumonia. Numerous studies have 

documented radiographic changes in the acute course of COVID-19, which range 

from mild to severe cases. While recent evidences have suggested that approximately 
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94% of hospitalized patients have persistent lung parenchymal findings on their 

discharge CT scans even after 6 months.6 

Also, another clinical trial had reported that lung opacities in 53.0% of mild COVID-

19 cases resolved with no adverse sequelae within 3 weeks after discharge. Data from 

previous coronavirus infections (SARS-CoV and MERS-CoV) suggested that there 

may be substantial fibrotic consequences following COVID-19 patients.6,7 

However, the available evidences about the long-term lung changes after COVID-19 

infection were still lesser when we had taken the present study.  

The present study was planned to fulfil the rationality that Post COVID-19, there are a 

variety of lung findings that come into the picture, with findings ranging from 

persistent ground glass opacities to extensive fibrosis. Most patients who are 

symptomatic with respect to the respiratory system can undergo follow-up HRCT 

thorax to grade the residual pathology and to aid clinicians in exploring prognosis 

with respect to medication, chest physiotherapy, etc. This follow-up of COVID-19 

patients will allow us to characterize the lesions and with enough data assimilated we 

can aim to even stratify the patients into degrees of severity. 

With this, we had conducted a comprehensive study on the various changes noted in 

patients previously diagnosed with COVID-19, to assess the degree of anatomic 

structural involvement at various stages of presentation over time. 
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OBJECTIVE 

To determine the efficacy of HRCT thorax findings in the stratification of post-

COVID residual lung pathologies. 
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REVIEW OF LITERATURE 

In 2019, a new virus identified in china namely novel coronavirus disease 2019 

(COVID-19). On 11 March 2020, the World Health Organization characterized the 

COVID-19 as a pandemic disease.2 

STRUCTURE OF COVID 19 

COVID 19 is a contagious viral infection that can be spread through inhalation or 

ingestion of viral droplets as a result coughing and sneezing and touching infected 

surface are primary sources of infection. The coronavirus genome is comprised of 

∼30000 nucleotides. It encodes four structural proteins, Nucleocapsid (N) protein, 

Membrane (M) protein, Spike (S) protein and Envelop (E) protein and several non-

structural proteins (NSP).8,9 
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Figure 1: Schematic representation of the genome organization functional 

domains of S protein for COVID-19 and the structure of COVID 19. 10 

 The single-stranded RNA genomes of COVID-19 encode two large genes, the 

ORF1a and ORF1b genes, which encode 16 non-structural proteins (nsp1–

nsp16).  

 The structural genes encode the structural proteins, spike (S), envelope (E), 

membrane (M), and nucleocapsid (N).  

 The accessory genes denoted in shades of green. The structure of S protein is 

shown beneath the genome organization. The S protein is consisting of the S1 

and S2 subunits. The S1/S2 cleavage sites are highlighted by dotted lines.  
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 In the S-protein, cytoplasm domain (CP); fusion peptide (FP); heptad repeat 

(HR); receptor-binding domain (RBD); signal peptide (SP); transmembrane 

domain (TM) are shown  

 The viral surface proteins, spike, envelope and membrane, are embedded in a 

lipid bilayer. The single-stranded positive-sense viral RNA is associated with 

the nucleocapsid protein. 

 The capsid is the protein shell, inside the capsid, there is nuclear capsid or N-

protein which is bound to the virus single positive strand RNA that allows the 

virus to hijack human cells and turn them into virus factories.  

 The N protein coats the viral RNA genome which plays a vital role in its 

replication and transcription. The N-terminal of the N protein which is binding 

to genomic and sub-genomic RNAs in MHV and IBV virions and process the 

viral replication and transcription. 11,12 

 This is one of the important open research problems the developing of an 

effective drug targeting to prevent the contacts between N-terminal of N-

protein and single positive RNA strand which can stop viral replication and 

transcription.  

 The M-protein is most abundant in the viral surface and it is believed to be the 

central organizer for the coronavirus assembly.  

 The S-protein is integrated over the surface of the virus, it mediates 

attachment of the virus to the host cell surface receptors and fusion between 

the viral and host cell membranes to facilitate viral entry into the host cell. 

 The E-protein is a small membrane protein composed ∼76 to 109 amino-acid 

and minor component of the virus particle, it plays an important role in virus 
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assembly, membrane permeability of the host cell and virus-host cell 

interaction. 

 A lipid envelop encapsulates the genetic material. Hemagglutinin-esterase 

dimer (HE) have been located on the surface of the viral. The HE protein may 

be involved in virus entry, is not required for replication, but appears to be 

important for infection of the natural host-cell. 13 

 S protein is another structural compound which is a glycoprotein made of 

three identical chains with 1273 amino acid each and it is composed by two 

well-defined protein domain regions: S1 and S2 subunits14 which are 

associated to cell recognition and the fusion of viral and cellular membranes 

respectively. The latter process occurs through different protein 

conformational changes that remain still uncharacterized. 

PATHOPHYSIOLOGY OF COVID 19 VIRUS 

MECHANISM OF VIRAL ENTRY AND REPLICATION 

The coronavirus spike (S) protein attaches to angiotensin converting enzyme 2 

(ACE2) receptors that is found on the surface of many human cells, including those in 

the lungs allowing virus entry. The coronavirus S protein is subjected to proteolytic 

cleavages by host proteases (i.e. trypsin and furin), in two sites located at the 

boundary between the S1 and S2 subunits (S1/S2 site). 14 

In a later stage happens the cleavage of the S2 domain (S2′ site) in order to release the 

fusion peptide. This event will trigger the activation of the membrane fusion 

mechanism. Searching for antibodies can find support on molecular targeting which 

can utilize the structural information (aa sequence) of the binding region which is 

found in angiotensin-converting enzyme 2 receptor. In this way this protocol could 
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device a treatment to block the viral entry. Typically, human cell ingests the virus in a 

process called endocytosis. 15,16 

Once entered the cytoplasm, it has been suggested most likely that COVID-19 

employs a unique three-step method for membrane fusion, involving receptor-binding 

and induced conformational changes in Spike (S) glycoprotein followed by cathepsin 

L proteolysis through intracellular proteases and further activation of membrane 

fusion mechanism within endosomes. 

Then, the endosome opens to release virus to the cytoplasm, and uncoating of viral 

nucleocapsid (N) is started via proteasomes which typically can hydrolyse 

endogenous proteins, but they are also capable of degrading exogenous proteins such 

as the SARS nucleocapsid protein. 

A different two-step mechanism has been suggested by the other clinical research. In 

this case the virion binds to a receptor on the target host cell surface through its S1 

subunit and the Spike is cleaved by host proteases and then it is expected the fusion at 

low pH between viral and host target membranes via S2 subunit.  

Finally, the viral genetic material a single stranded RNA is fully released into the 

cytoplasm. There takes place the replication and transcription processes which are 

mediated by the so-called replication/transcription complex (RTC). Such complex is 

encoded in the viral genome and it is made of non-structural proteins (nsp). The RTC 

is believed to induced double-membrane structures in the cytoplasm of the infected 

cell.17 

Following the positive RNA genome is translated to generate replicase proteins from 

open reading frame 1a/b (ORF 1a/b). These proteins use the genome as a template to 



24 
 

generated full-length negative sense RNAs, which subsequently serve as templates in 

generating addition full-length genomes. Structural viral proteins, M, S and E are 

synthesized in the cytoplasm and then inserted into the endoplasmic reticulum (ER) 

and transfer to endoplasmic reticulum-Golgi intermediate compartment. 18,19 

Also, in the cytoplasm nucleocapsids are formed from the encapsidation of replicated 

genomes by N protein, and as a result they coalesce within the ERGIC membrane in 

order to self-assembly into new virions. Finally, novel virions are exported from 

infected cells by transport to the cell membrane in smooth-walled vesicles and then 

secreted via a process called exocytosis, so that can infect other cells. In the 

meantime, the stress of viral production on the endoplasmic reticulum eventually 

leads to cell death.20 

 

 

Figure 2: The schematic diagram of the mechanism of COVID-19 entry and viral 

replication and viral RNA packing in the human cell.20 
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Clinical Manifestations of COVID-1921-23 

 The median incubation period for SARS-CoV-2 is estimated to be 5.1 days, 

and the majority of patients will develop symptoms within 11.5 days of 

infection.  

 The clinical spectrum of COVID-19 varies from asymptomatic or pauci 

symptomatic forms to clinical illness characterized by acute respiratory failure 

requiring mechanical ventilation, septic shock, and multiple organ failure.  

 Symptomatic patients commonly present with fever, cough, headache and 

shortness of breath and less commonly with a sore throat, anosmia, dysgeusia, 

anorexia, nausea, malaise, myalgias, and diarrhea.  

Based on the severity of presenting illness that includes clinical symptoms, laboratory 

and radiographic abnormalities, hemodynamics, and organ function. The National 

Institutes of Health (NIH) issued guidelines that classify COVID-19 into five distinct 

types.23 

 Asymptomatic or Presymptomatic Infection: Individuals with positive 

SARS-CoV-2 test without any clinical symptoms consistent with COVID-19. 

 Mild illness: Individuals who have any symptoms of COVID-19 such as 

fever, cough, sore throat, malaise, headache, muscle pain, nausea, vomiting, 

diarrhea, anosmia, or dysgeusia but without shortness of breath or abnormal 

chest imaging 

 Moderate illness: Individuals who have clinical symptoms or radiologic 

evidence of lower respiratory tract disease and who have oxygen saturation 

(SpO2) ≥ 94% on room air 
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 Severe illness: Individuals who have (SpO2) ≤ 94% on room air; a ratio of 

partial pressure of arterial oxygen to fraction of inspired oxygen, (PaO2/FiO2) 

<300 with marked tachypnea with respiratory frequency >30 breaths/min or 

lung infiltrates >50%. 

 Critical illness: Individuals who have acute respiratory failure, septic shock, 

and/or multiple organ dysfunction. Patients with severe COVID-19 illness 

may become critically ill with the development of acute respiratory distress 

syndrome (ARDS) which tends to occur approximately one week after the 

onset of symptoms. 

ARDS is characterized by a severe new-onset respiratory failure or worsening of an 

already identified respiratory picture. The diagnosis requires a set of clinical and 

ventilatory criteria such as chest imaging utilized including chest radiograph, CT 

scan, or lung ultrasound demonstrating bilateral opacities (lung infiltrates > 50%), not 

fully explained by effusions, lobar, or lung collapse. If there are clinical and 

radiologic findings of pulmonary edema, heart failure, or other causes such as fluid 

overload, they should be excluded before assessing it to be ARDS. The Berlin 

definition classifies ARDS into three types based on the degree of hypoxia, with the 

reference parameter being PaO2/FiO2 or P/F ratio:24 

 Mild ARDS: 200 mmHg < PaO2/FiO2 ≤ 300 mmHg in patients not receiving 

mechanical ventilation or in those managed through non-invasive ventilation 

(NIV) by using positive end-expiratory pressure (PEEP) or a continuous 

positive airway pressure (CPAP) ≥ 5 cmH2O. 

 Moderate ARDS: 100 mmHg < PaO2/FiO2 ≤ 200 mmHg 

 Severe ARDS: PaO2/FiO2 ≤ 100 mmHg.  
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When PaO2 is not available, a ratio of SpO2/FiO2 ≤ 315 is suggestive of ARDS. A 

multicenter prospective observational study that analyzed 28-day mortality in 

mechanically ventilated patients with ARDS concluded that COVID-19 ARDS 

patients had similar ARDS features from other causes. The risk of 28-day mortality 

increased with ARDS severity.  

 

Extrapulmonary Manifestations 25 

Although COVID-19, the illness caused by SARS-CoV-2, predominantly affects the 

respiratory system, COVID-19 can be considered a systemic viral illness given the 

multiple organ dysfunction associated with this illness. 

 Renal manifestations: Patients hospitalized with severe COVID-19 are at risk 

for developing kidney injury, most commonly manifesting as acute kidney 

injury (AKI), which is likely multifactorial in the setting of hypervolemia, 

drug injury, vascular injury, and drug-related injury, and possibly direct 

cytotoxicity of the virus itself. AKI is the most frequently encountered 

extrapulmonary manifestation of COVID-19 and is associated with an 

increased risk of mortality. Clinical and laboratory manifestations among such 

patients includes proteinuria, haematuria, electrolyte abnormalities such as 

hyperkalaemia, hyponatremia, acid-base balance disturbance such as 

metabolic acidosis.26 

 Cardiac manifestations: Myocardial injury manifesting as myocardial 

ischemia/infarction (MI) and myocarditis are well-recognized cardiac 

manifestations in patients with COVID-19. Other common cardiac 
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manifestations include ACS, arrhythmias, cardiomyopathy, and cardiogenic 

shock. 27 

 Hematologic manifestations: Lymphopenia is a common laboratory 

abnormality in the vast majority of patients with COVID-19. Other laboratory 

abnormalities include thrombocytopenia, leukopenia, elevated ESR levels, C-

reactive protein (CRP) lactate dehydrogenase (LDH) and leukocytosis. 28 

As previously discussed, COVID-19 is also associated with a 

hypercoagulable, evidenced by the high prevalence of venous and 

thromboembolic events such as PE, DVT, MI, ischemic strokes, and arterial 

thromboses that also occurred in patients despite being maintained on 

prophylactic or even therapeutic systemic anticoagulation. Notably, COVID-

19 is associated with markedly elevated D-dimer, fibrinogen levels, prolonged 

prothrombin time (PT), and partial thromboplastin time(aPTT) in patients at 

risk of developing arterial and venous thrombosis.28 

 Gastrointestinal manifestations: GI symptoms such as diarrhea, nausea 

and/or vomiting, anorexia, and abdominal pain are seen in up to 1 in 5 patients 

with COVID-19 infection. 29 

 Hepatobiliary manifestations: Elevation in liver function tests manifesting as 

an acute increase in aspartate transaminase (AST) and alanine transaminase 

(ALT) are frequently noted in 14% to 53% of patients with COVID-19 

infection. Hepatic dysfunction occurs more frequently in patients with severe 

COVID-19 illness.30 

 Endocrinologic manifestations: Patients with underlying endocrinologic 

disorders such as diabetes mellitus who contract this virus are at increased risk 
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of developing severe illness. Clinical manifestations such as abnormal blood 

glucose levels, euglycemic ketosis, and diabetic ketoacidosis have been noted 

in patients hospitalized with COVID-19. Also, the impaired thyroid function 

has been evidenced.31 

 Neurologic manifestations: Besides anosmia and ageusia, other neurological 

findings include headache, stroke, impairment of consciousness, seizure 

disorder, and toxic metabolic encephalopathy. Five patients with COVID-19 

developed Guillain-Barré syndrome (GBS) based on a case series report from 

Northern Italy.32 

 Cutaneous manifestations: Acral lesions resembling pseudo chilblains were 

the most common cutaneous manifestations noted in patients with COVID-19. 

Other cutaneous manifestations described erythematous maculopapular rash, 

vesicular rashes and urticarial rashes. Notably, the appearance of a specific 

type was rash appeared to be dependent on the patient's age. Other uncommon 

rashes described were vascular rashes (4%) resembling livedo or purpura, 

especially in elderly patients, and erythema multiforme-like eruptions, mostly 

commonly observed among paediatric patients. 33 

EVALUATION OF COVID 19 PATIENTS 

A detailed clinical history regarding the onset and duration of symptoms, travel 

history, exposure to people with COVID-19 infection, underlying pre-existing 

medical conditions, and drug history should be elicited by treating providers.  

Patients with typical clinical signs suspicious of COVID-19 such as fever, cough, sore 

throat, loss of taste or smell, malaise, and myalgias should be promptly tested for 

SARS-CoV-2. Besides symptomatic patients, patients with atypical symptoms of 
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COVID-19 or anyone with known high-risk exposure to SARS-CoV-2 should be 

tested for SARS-CoV-2 infection even in the absence of symptoms.34 

Diagnostic Testing In COVID-19 

Molecular Testing35,36 

 The standard diagnostic mode of testing is testing a nasopharyngeal swab for 

SARS-CoV-2 nucleic acid using a real-time PCR assay. Commercial PCR 

assays have been validated by the US Food and Drug Administration (FDA) 

with emergency use authorizations (EUAs) for the qualitative detection of 

nucleic acid from SARS-CoV-2 from specimens obtained from 

nasopharyngeal swabs as well as other sites such as oropharyngeal, 

anterior/mid-turbinate nasal swabs, nasopharyngeal aspirates, bronchoalveolar 

lavage (BAL) and saliva. The collection of BAL samples should only be 

performed in mechanically ventilated patients as lower respiratory tract 

samples seem to remain positive for a more extended period. 

 The sensitivity of PCR testing is dependent on multiple factors that include the 

adequacy of the specimen, technical specimen collection, time from exposure, 

and specimen source. 

 However, the specificity of most commercial FDA-approved SARS-CoV-2 

PCR assays is nearly 100%, provided that there is no cross-contamination 

during specimen processing. 

 SARS-CoV-2 antigen tests are less sensitive but have a faster turnaround time 

compared to molecular PCR testing. Comprehensive testing for other 
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respiratory viral pathogens should be considered for appropriate patients as 

well. 

Serology Testing37,38 

 An antibody test can evaluate for the presence of antibodies that occurs as a 

result of infection. Antibody tests play an important role in broad-based 

surveillance of COVID-19, and many commercial manufactured antibody 

testing kits are available to evaluate the presence of antibodies against SARS-

CoV-2 are available. 

 Despite the numerous antibody tests designed to date, serologic testing has 

limitations in specificity and sensitivity, and results from different tests vary. 

However, an antibody test with a specificity higher than 99% and a sensitivity 

of 96% has been developed by the CDC, which can identify past SARS-CoV-

2 infection. 

 Antibody testing may be instrumental in broad-based surveillance of COVID-

19 and evaluate the immunity conferred from infection or vaccination. There 

is currently ongoing research to determine quantitative and qualitative aspects 

of antibodies regarding protection from future SARS-CoV-2 infection and the 

duration of the protection. 

Other Laboratory Assessment39,40 

 Complete blood count (CBC), a comprehensive metabolic panel (CMP) that 

includes testing for renal and liver function, and a coagulation panel should be 

performed in all hospitalized patients. 
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 Additional tests such as testing for inflammatory markers such as ESR, C-

reactive protein (CRP), ferritin, lactate dehydrogenase, D-dimer, and 

procalcitonin can be considered in hospitalized patients. However, their 

prognostic significance in COVID-19 is not clear. 

Imaging Modalities41 

Considering this viral illness commonly manifests itself as pneumonia, radiological 

imaging has a fundamental role in the diagnostic process, management, and follow-

up. Imaging studies may include chest x-ray, lung ultrasound, or chest computed 

tomography (CT). There are no guidelines available regarding the timing and choice 

of pulmonary imaging studies in patients with COVID-19, and the type of imaging 

should be considered based on clinical evaluation. 

Chest X-ray  

 Standard radiographic examination (X-ray) of the chest has a low sensitivity in 

identifying early lung changes; it can be completely normal in the initial stages 

of the disease. 

 In the more advanced stages of infection, the chest X-ray examination 

commonly shows bilateral multifocal alveolar opacities, which tend to 

confluence up to the complete opacity of the lung. Pleural effusion can also be 

demonstrated.41,42 

Lung Ultrasound 

Ultrasonographic examination of the lung allows evaluating the progression of the 

disease, from a focal interstitial pattern up to a "white lung" with evidence of 

subpleural consolidations. Considering its non-invasive nature and zero risks of 
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radiation, it is a useful diagnostic modality for patient follow-up and assists in 

determining the setting of mechanical ventilation and prone positioning. The main 

sonographic features are: 

 Pleural lines: appear often thickened, irregular, and discontinuous until it 

almost seems erratic; subpleural lesions can be seen as small patchy 

consolidations or nodules. 

 B lines: They are often motionless, coalescent, and cascade and can flow up to 

the square of "white lung." 

 Thickenings: They are most evident in the posterior and bilateral fields, 

especially in the lower fields; the dynamic air bronchogram within the 

consolidation is a manifestation of disease evolution. 

 Perilesional pleural effusion44 

Chest Computed Tomography (CT) 

 The American College of Radiology recommends against Chest CT's routine 

use as an initial imaging study or screening. 

 Given its high sensitivity, chest computed tomography (CT), particularly high-

resolution CT (HRCT), is the diagnostic method of choice in evaluating 

COVID-19 pneumonia, particularly when associated with disease progression. 

 Several non-specific findings and radiologic patterns can be found on Chest 

CT. Most of these findings may also be observed in other lung infections, such 

as Influenza A (H1N1), CMV, SARS, MERS, streptococcus, and Chlamydia, 

Mycoplasma. 
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 The most common CT findings in COVID-19 are multifocal bilateral "ground 

or ground glass" (GG) areas associated with consolidation areas with patchy 

distribution, mainly peripheral/subpleural, and greater involvement of the 

posterior region's lower lobes. The "crazy paving" pattern can also be 

observed. 

 This latter finding is characterized by GG areas with superimposed 

interlobular septal thickening and intralobular septal thickening. It is a non-

specific finding that can be detected in different conditions. 

 Other notable findings include the "reversed halo sign," a focal area of GG 

delimited by a peripheral ring with consolidation, and the findings of 

cavitations, calcifications, lymphadenopathies, and pleural effusion. 41-44 

Modified CO-RADS scoring system for HR CT in COVID45 

Category 0: This category is labeled when the scans don’t meet the quality required 

for classification or due to the presence of artifacts such as breathing abnormalities or 

cough. 

Category 1: This implies an extremely low level of suspicion for the diagnosis of 

COVID-19. No nodules are found in category 1 of CO-RADS classification. If 

present they are only due to benign conditions or previously diagnosed conditions 

such as emphysema, fibrosis, pneumonia, peri-fissural nodules, or lung tumour. 

Category 2: Implies a low level of suspicion for COVID-19. The CT scan findings 

are attributable not to covid-19 but to other infectious causes such as bronchitis, 

bronchiolitis, and some forms of pneumonia. 
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Category 3: This is selected when findings are equivocal for Covid-19 lung 

pathology as these findings are also compatible for other viral pneumonias or non-

infectious causes. Perihilar ground glass opacities along with pulmonary nodules, 

extensive ground glass opacities which are homogenous, or with interlobular septal 

thickening are found. Pleural effusion may or may not be there. It also includes small 

ground glass opacities which are neither centrilobular nor closed to pleura. It also 

includes consolidation patterns compatible with organizing pneumonia too and thus 

not typical of pattern of Covid-19. Thus, this category is suggestive of COVID-19 but 

can be due to other diseases as well. 

Category 4: This category involves high level of suspicion for COVID-19. Imaging 

usually shows ground glass haze with or without consolidations but not in contact 

with visceral pleura or present only unilaterally and are present mostly in peri-

broncho-vascular distribution. Keeping these differentiating points in mind (not in 

contact with visceral pleura or only unilaterally and mostly in peribronchovascular 

distribution) other features of CO-RADS category 5 described below may be present 

and acceptable for labeling this category. 

Category 5: This category carries very high level of suspicion of COVID-19. 

Imaging usually shows ground glass haze with or without consolidations close to 

visceral pleura including fissures. Distribution is multifocal as well as bilateral. 

Vicinity to major or minor fissure is also considered favouring for this category i.e., 

not limited to periphery when fissures involved. Subpleural sparing may be accepted. 

Findings as Reverse halo sign, ground glass with extensive sub-plueral consolidation 

and air bronchogram may be present. 
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In the previous scoring system, they had category 6 which was determined as proven 

COVID-19, as signified by positive PCR test results for Covid 19 virus specific 

nucleic acid. 

          

 

The above illustrates the CT images in five categories 

OTHER HRCT FINDINGS IN COVID 19 AND THE FOLLOW UP CHANGES 

Carotti M et al had reviewed the typical and atypical CT findings in COVID-19 

patients in order to help radiologists and clinicians to become more familiar with the 

disease. The CT changes they observed are as follows;46 
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DEFINITION OF FINDINGS 

Ground glass appearance:45-47 These are unspecific findings defined as hazy lung 

opacities that do not obscure the underlying vascular or bronchial margins which are 

supposed to be related to a partial airspace filling or to interstitial thickening. 

The predominant CT pattern in COVID-19 is bilateral GGOs associated with 

consolidations, but the findings may differ from patient to patient or the stage of the 

disease. 

Consolidations:48 These are due to the complete replacement of alveolar airspaces by 

pathological fluids or cells, thus leading to an increase in parenchymal density that 

obscures the underlying vessels and bronchial walls. 

Reticular opacities:49 A reticular pattern consists in a complex network of linear 

opacities related to interlobular and intralobular septal thickening which could be due 

to due to lymphocyte infiltration. It is the third most common finding in COVID-19 
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after GGOs and consolidations and its frequency increases along the course of the 

disease. 

Crazy-pavement pattern:50 A crazy-paving pattern is defined as the presence of 

GGOs with superimposed interlobular septal thickening giving the appearance of 

irregular paving stones. In COVID-19, this finding is less frequent than GGOs alone 

and consolidations.  

As previously found in the cases of SARS, it may be related to alveolar edema 

coupled with inflammation of interstitial structures. 

Air bronchogram: Air bronchograms, in which air-filled bronchi are visible within a 

highly attenuated parenchymal background. It might be considered inaccurate as the 

bronchi are not filled with air and were found in association with a slight bronchial 

dilatation too. 

Airway changes:51 Evidences had reported that most common COVID-19-related 

airway changes is bronchiectasis. 

Pleural changes:52 The most frequent pleural change in COVID-19 patients is not 

pleural effusion, which is almost 5% of the observed cases, but pleural thickening. 

Nodules:53 A pulmonary nodule is defined as a rounded or irregular parenchymal 

opacity of < 3 cm in diameter. 

Hallow sign/Reversed halo or atoll sign:54 A “halo sign” is a nodule or mass 

surrounded by GGOs. Specularly, the “reversed halo sign” or “atoll sign” is the 

presence of a ring-like area of consolidation with a superimposed rounded GGO have 

been strongly correlated with COVID 19. 
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Lymphadenopathy:55 A mediastinal lymph node is defined as lymphadenopathy 

when its short-axis diameter is > 1 cm. 

Pericardial effusion: This has been reported in about 5% of COVID-19 patients and 

is assumed to be related to the presence of severe inflammation. This hypothesis that 

may have been confirmed by a recent study that showed a higher incidence of 

pericardial effusion in association with severe/critical patients. 54 

Tabassum S et al had conducted a study to analyse the HRCT findings in 78 patients 

based on the CORADS score. They found that 78 patients presented to the study 

department during this study period. Of them 85.8% were male (n=67) and 14.2% 

were female (n=11). Out of the 78 patients, 58 were tested positive for COVID-19 on 

first RT-PCR on follow up. Among positive two patients (3.4%) had CO-RADS-1, 4 

patients (7%) had CO-RADS-2, 19 patients (32.75%) had CO-RADS-3, 21 patients 

(36.2%) had CO-RADS-4 while 12 patients (20.7%) had CO-RADS-5 category. (CO-

RAD-6 category was omitted). Of the patient who had negative results on RT-PCR, 

five patients had CO-RADS-4 while three patients had CO-RADS-5. On repeat RT-

PCR all (8/8) patients of category IV and V proved Covid-19 positive.45 

Another study by Xiong Y et al56 aimed to quantify the severity of COVID-19 

infection on high-resolution chest computed tomography (CT) and to determine its 

relationship with clinical parameters. They observed that 35 of 42 patients (83%) 

exhibited a progressive process according to CT features during the early stage from 

onset. 57 

Follow-up CT findings showed progressive opacifications, consolidation, interstitial 

thickening, fibrous strips, and air bronchograms, compared with initial CT which was 
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significant with p value of < 0.05. Below is the HRCT from one of their patients, 

during and 7th day of admission. 

The follow-up CT images were evaluated for the following:  

(1) presence of ground glass opacities (GGOs), consolidation, interstitial thickening or 

reticulation, fibrous stripes, and air bronchograms 

(2) Severity of opacifications 

(3) Other manifestations, such as the location of the lesion (peripheral, central, both 

central and peripheral), pleural effusion, and mediastinal lymph node changes 

(enlargement or increased number of lymph nodes). Ground glass opacity was defined 

as increased lung attenuation with preservation of bronchial and vascular margins and 

consolidation was defined as opacification in which the underlying vasculature was 

obscured 
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A case with progression after admission. A1–A2, The HRCT images of a 57-year-old 

female patient (4 days from onset). Multiple GGO distributed bilaterally. B1–B2, 

Three days later, more opacities, also with larger size, were seen bilaterally. 

 

 

Han X et al assessed the pulmonary sequelae and explore the risk factors for fibrotic-

like changes in the lung at 6-month follow-up chest CT of survivors of severe 

COVID-19 pneumonia. 

They had recruited 118 patients in the study and had been further classified them into 

two group. Group A had the patients with fibrotic changes and group B without 

fibrotic changes.   At follow-up CT of 6 months they evidence of fibrotic-like changes 

was observed in 40 (35%) of the group 1 patients. In whereas the remaining 74 

participants (65%) showed either complete radiologic resolution or residual ground-

glass opacification or interstitial thickening (group 2). Multivariable analysis 

identified age of greater than 50 years, heart rate greater than 100 beats per minute at 

admission, duration of hospital stay greater than or equal to 17 days, acute respiratory 

distress syndrome, non-invasive mechanical ventilation and total CT score of 18 or 

more at initial CT as independent predictors for fibrotic-like changes in the lung at 6 

months. They Concluded that at Six-month follow-up CT showed fibrotic-like 

changes in the lung in more than one-third of patients who survived severe 

coronavirus disease 2019 pneumonia. 57 
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MATERIALS AND METHODS 

 

Source of Data: The proposed study is a hospital-based descriptive study in SRI 

DHARMASTHALA MANJUNATHESHWARA COLLEGE OF MEDICAL 

SCIENCES AND HOSPITAL (SDMCMSH), DHARWAD. Study is conducted in 

Department of Radio-diagnosis and data is collected of patients who are referred for 

HRCT having a post COVID status in SDM College of Medical Sciences& Hospital, 

Dharwad. 

Study Design: Hospital based prospective study 

Subjects: All patients with COVID-19 infection will be recruited in the study over a 

period of one year. 

 

Inclusion criteria 

 All patients with respiratory complaints who are were previously diagnosed to 

have COVID-19 via rapid or RT-PCR testing.  

 Patients aged > 18 years and < 65 years.  

Exclusion Criteria: 

 Pregnant and lactating females.  

30 patients enrolled in study

31 patients with convalescent COVID-19

1 patient excluded due to refusal to follow up

47 patients with COVID-19

Exclusion criteria: Dead in hospital, initial CT not available, Inadequate CT image

85 patients with COVID-19 were screened

Inclusion criteria: age >18 years old, RTPCR positive, Severe RDS 
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 Patients who are a known case of Interstitial Lung Disease 

 Patients not willing to participate in the study 

 Known cases of Ca lung, either primary or metastasised  

Sample size: 30 patients satisfying the inclusion and exclusion criteria are taken as 

cases for study of follow up chest HRCT findings of COVID-19 positive patients. 

However, more number of cases were included as there was COVID 19 surge during 

our study but majority of them did not come for follow up scan. Hence, we had 

included only those 30 patients who had visited for follow up and had been undergone 

follow up CT. 

 

DETAILED METHODOLOGY 

 

Study will be conducted prospectively on patients coming with respiratory complaints 

from first June 2021- June 2022. Those with signs of difficulty breathing, chest pain 

or with risk factors for post COVID long-term lung changes were identified and 

included in study.  

Data related to demography, past and present history was collected using a proforma. 

Investigation of HRCT thorax was done for all cases on 128 slice MDCT scanner 

manufactured by Siemens (Somatom AS) with imaging parameters chosen so as to 

maximize spatial resolution.  

The technical scan parameters were 120 kV and 139 mAs. Narrow slice thickness of 1 

mm was taken from lung apices to lung bases with inter-slice distance of 1 cm 

resulting in images representative of the lungs.  

High spatial resolution image reconstruction algorithm had been used with minimal 

field of vision to minimize the size of the pixel. Window level of (– 750 H U) and 
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window width of (+1500H U) was used for proper assessment of the patients. Scans 

were performed at full inspiration in supine position. HRCT was interpreted for the 

presence of interstitial lung disease. 

STUDY AREA: SDM MEDICAL COLLEGE AND HOSPITAL 

STUDY PERIOD: JUNE 2021- JUNE 2022 STUDY INSTRUMENTS: 128 slice 

MDCT scanner manufactured by Siemens (Somatom AS). 

All the included parameters were tabulated in Microsoft Excel and had been analysed 

using suitable statistical analysis. As majority of our study parameters were 

descriptive, mean, standard deviation, frequency distribution, percentage and 

proportions were the major methods, Chi square/student t test was used based on the 

parameter analysed. 
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SAMPLE SIZE ESTIMATION: 

Formula used for sample size calculation is, 

𝑛 =
𝑝 (100 − 𝑝)𝑍2

𝐸2
 

where n is the sample size required, p is the percentage occurrence of a state or 

condition (proportion or prevalence), E is the percentage maximum error required, Z 

is the value corresponding to level of confidence required. 

In previous study  76% patients showed abnormalities in HRCT. Considering the 

similar result in the current study, at 95% confidence level and 15 % of maximum 

error, the sample size is given by, 

𝑛 =
76 х (100 − 76) х 1.962

152
 

𝑛 = 31.12 ≈ 32 

Assuming 15% dropouts, total number of samples = 37 As sample size increases, 

accuracy of result also increases.  

 

 

Reference  

Prashanth Chikkahonnaiah , Varshini J.  , Abdullah K. K.  , Suhail Azham Khan 

,Sanjay P, Study of High-Resolution Computed Tomography Findings in Covid -19.  

European Journal of Molecular & Clinical Medicine, Volume 09, Issue 03, 2022.  
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RESULTS 

Number of patients:    30 

Table 1:  Distribution of age  : 

Age in years N % 

Average age 51±9.5 years  

20 to 29 1 3.3 

30 to 39 8 26.7 

40 to 49 11 36.7 

50 to 59 6 20.0 

>/= 60 4 13.3 

` 

The average age of the recruited population was 51±9.5 years. The age group of 40 to 

49 years had the maximum number of patients i.e 11(36.7%) followed by 30 to 39 

years i.e. 8 (26.7%) patients and 50 to 59 years i.e. 6 ( 20%) patients. The pattern of 

distribution of age is depicted graphically below. 
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Graph 1: Distribution of age 
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Table 2: Distribution of gender 

Gender N % 

Male 17 56.7 

Female 13 43.3 

P value- 0.303 

The majority of the study population were males i.e. 17 (56.7%) and the remaining 13 

(43.3%)were females. However, this variation in the pattern of distribution of gender 

was not statistically significant with a p-value of 0.303. The same has been depicted 

graphically below. 

 

Graph 2: Distribution of gender 
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Table 3: History of exposure to COVID 19 

History N % 

Contact with patients 

(Family members) 

15 50.0 

Travel history 14 46.7 

Treating the patients 1 3.3 

 

Out of the 30 patients recruited in the study, 15 (50%) of them had a history of contact 

with patients (Family members), while 14 (46.7%) had travel history and the 

remaining one patient (3.3%) was involved in treating COVID patients. This pattern 

of distribution of history of exposure to COVID has been depicted as a pie chart 

below. 

 

Graph 3: distribution of history of exposure 
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Table 4: Distribution of presenting complaints 

Complaints N % 

Cough 3 10.0 

Fever 2 6.7 

Diarrhoea 2 6.7 

Fatigue 4 13.3 

Myalgia 5 16.7 

Loss of taste 2 6.7 

Sore throat + Fever 6 20.0 

Fever + Myalgia 6 20.0 

 

The most common symptoms observed were either sore throat with fever or fever 

with myalgia in 6 (20.0%) patients each. This was followed by myalgia in 5(16.7%),  

fatigue in 4(13.3%) and cough in 3 (10.0%) patients. The pattern of distribution of 

symptomatology observed in our study has been depicted graphically below. 
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Graph 4: Distribution of symptoms 

Table 5: Distribution of comorbid conditions 

Comorbid conditions N % 

HTN 11 36.7 

DM 6 20.0 

HTN+DM 6 20.0 

 

The most common comorbidity observed in our study wads hypertension alone in 11 

(36.7%) patients, while hypertension with diabetes was seen in 6 (26%) of the 

patients. Also, Diabetes alone was observed in another 6(26%) of the patients. This 

pattern of distribution of comorbidities has been depicted as a pie chart below. 
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Graph 5: Distribution of comorbid conditions 
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Table 6: Population distribution of increased average values of inflammatory 

mediators 

Elevated Inflammatory 

mediators 

N % 

CRP 28 93.3 

D dimer 25 83.3 

Neutrophils 19 63.3 

Procalcitonin 25 83.3 

ESR 22 73.3 

 

CRP was elevated in 28 (93.3%) of the 30 patients, followed by D-dimer and 

procalcitonin which was elevated in 25 (83.3%) patients each. The pattern of 

distribution of elevated inflammatory markers is depicted graphically below. 

 

Graph 6 : Population distribution of raised Inflammatory markers 
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CT CHANGES 

Table 7: Observed CT changes 

Side of lung affected N % 

Left only 1 3.3 

Right only 1 3.3 

Bilateral 28 93.3 

 

Out of the 30 patients recruited in the study, 28 (93.3%) of the patients had bilateral 

CT changes. Out of the remaining 2 patients, 1(3.3%) had left-sided changes while the 

other one (3.3%) had right-sided changes 

 

Graph 7: Distribution of lung involved 
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Table 8: Distribution of CT changes at the time of admission 

CT findings N % 

Ground-glass opacities 16 53.3% 

Consolidation 8 26.7% 

Reticulation 11 36.7% 

Emphysema 5 16.7% 

Thickening of the adjacent 

pleura 

7 

23.3% 

Pleural effusion 7 23.3% 

Bronchiectasis 6 20.0% 

 

The most common CT changes observed at admission was ground-glass opacities in 

16 (53.3%) followed by Reticulation in 11 (36.7%) of the patients, and consolidation 

in 8 (26.7%) of the patients. The various CT changes at the admission have been 

depicted graphically below. 
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Graph 8: Distribution of CT changes at baseline 
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Table 9: Population distribution of CORADS score at admission 

CORADS Percentage of lung 

involved 

N % 

0 No changes 0 0.0 

1 <5% 8 26.7 

2 5 to 25 6 20.0 

3 26 to 49 7 23.3 

4 50 to 75 5 16.7 

5 >75 4 13.3 

 

While studying the pattern of distribution of CORADS score at admission, we noted 

that there were no patients with CORADS score of 0. Also, we observed that lesser 

patients had higher scores i.e.while 8 (26.7%) had CORADS score of 1, while only 4 

(13.3%) had a CORADS score of 5. This has been depicted graphically below 
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Graph 9: Distribution of CORADS at the time of admission 

 

Table 10: Comparison of CT CORADS after 3 months 

CORADS 

score 

At the time 

of admission 

Percentage At 3rd 

month 

follow up 

CT findings 

Percentage P value 

0 0 0.0 7 23.3 0.0053 

1 8 26.7 10 33.3 0.58 

2 6 20.0 3 10.0 0.063 

3 7 23.3 3 10.0 0.17 

4 5 16.7 3 10.0 0.44 

5 4 13.3 4 13.3 1.0 

During the follow-up, we noted that 7 (23.3%) of the patients had a CORADS score 

of 0. While there were 4 patients with CORADS score of 4, at 3rd month follow up as 

well, there were 4 (13.3%) patients with CORADS score of 5. 
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Graph 10: Comparison of CT CORADS after 3 months  
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Table 11: Association between CT changes and other demographic parameters 

CORADS 

score at the 

time of 

admission 

Age </=50 

years 

Age >50 

years 

CORADS 

score at the 

time of 

admission 

Age </=50 

years 

Age >50 

years 

0 0 0 0 7 0 

1 to 3 20 1 1 to 3 13 3 

>3 0 9 >3 0 7 

p 0.83 

 

Also, we radiologically observed that the patients aged more than 50 years and those 

with comorbid conditions with higher CORADS score at the time of admission had no 

resolution but this did not have any statistical correlation except that the patients with 

lesser CORADS 2 and 3 had been reduced to 1.  
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Table 12: Association between severity of the disease and the CT changes 

Severity versus CORADS Mild Moderate Severe 

At the time of 

admission 

CORADS 0 0 0 0 

CORADS 1 to 3 10 6 5 

CORADS >3 1 1 7 

At 3rd month CORADS 0 6 1 0 

CORADS </=3 5 6 5 

CORADS >3 0 0 7 

P value 0.48 

Patients with mild symptoms had showed reduced CT findings than the severe form 

of COVID based on the clinical examination and the RT-PCR viral load. 
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DISCUSSION 

 

According to our knowledge, several prospective studies have investigated pulmonary 

sequelae 1 year and 6 months after COVID‐19. Also, we came across many 

systematic reviews and meta-analysis too.1, Hence, we had conducted this prospective 

observational study to analyse and compare the CT changes at the time of admission 

and after the 3 months. 

We had included 30 patients in our study, the average age of the recruited population 

was 51±9.5 years. 40 to 49 years had the maximum number of patients with the 

incidence of 11(36.7%) followed by 30 to 39 years i.e. 8 (26.7%) patients and 50 to 

59 years i.e. 6 (20%) patients. Similarly, the average age of the patients in Han X et 

al was also 54 years with SD of 12 years.57  

The majority of the study population were males i.e. 17 (56.7%) and the remaining 13 

(43.3%) were females. However, this variation in the pattern of distribution of gender 

was not statistically significant with a p-value of 0.303. Han X et al also did not 

observe any statistical difference in the demographic details.57 

Out of the 30 patients recruited in the study, 15 (50%) of them had a history of contact 

with patients (Family members), while 14 (46.7%) had travel history and the 

remaining one patient (3.3%) was involved in treating COVID patients. 

The most common symptoms observed were either sore throat with fever or fever 

with myalgia in 6 (20.0%) patients each. This was followed by myalgia in 5(16.7%), 

fatigue in 4(13.3%) and cough in 3 (10.0%) patients. 
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The most common comorbidity observed in our study wads hypertension alone in 11 

(36.7%) patients, while hypertension with diabetes was seen in 6 (26%) of the 

patients. Also, Diabetes alone was observed in another 6(26%) of the patients. 

CRP was elevated in 28 (93.3%) of the 30 patients, followed by D-dimer and 

procalcitonin which was elevated in 25 (83.3%) patients each. 

Out of the 30 patients recruited in the study, 28 (93.3%) of the patients had bilateral 

CT changes. Out of the remaining 2 patients, 1(3.3%) had left-sided changes while the 

other one (3.3%) had right-sided changes 

The most common CT changes observed at admission was ground-glass opacities in 

16 (53.3%) followed by Reticulation in 11 (36.7%) of the patients, and consolidation 

in 8 (26.7%) of the patients. 

While studying the pattern of distribution of CORADS score at admission, we noted 

that there were no patients with CORADS score of 0. Also, we observed that lesser 

patients had higher scores i.e.while 8 (26.7%) had CORADS score of 1, while only 4 

(13.3%) had a CORADS score of 5. 

During the follow-up, we noted that 7 (23.3%) of the patients had a CORADS score 

of 0. While there were 4 patients with CORADS score of 4, at 3rd month follow up as 

well, there were 4 (13.3%) patients with CORADS score of 5.  

In the present study, radiologically observed that the patients aged more than 50 years 

and those with comorbid conditions with higher CORADS score at the time of 

admission had no resolution but this did not have any statistical correlation except that 

the patients with lesser CORADS 2 and 3 had been reduced to 1. Also, there was 

resolution in the CT findings among the patients with lesser severity than those with 

severe COVID 19. Similarly, Watanabe A et al also reported that the extent of CT 

findings also appeared to be related to severity.58 
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Unlike our study, Pan F et al had also observed that, along with the elder age group 

and severity, the patients with diabetes, obesity, lymphopenia, elevated D‐dimer, 

C‐reactive protein and lactate dehydrogenase have been suggested as possible risk 

factors for fibrotic changes and also the delayed resolution among them but their 

follow up was after 1 year the discharge. Even they had reported that older 

participants with severe COVID-19 or acute respiratory distress syndrome were more 

likely to develop lung sequelae that persisted at 1 year. 59 

Similar to the our study, Han X et al also observed that the follow-up CT scans 

obtained within 6 months of disease onset showed fibrotic-like changes in the lung in 

more than one-third of patients who survived severe coronavirus disease 2019 

pneumonia.57 These patients were older and had more severe disease during the acute 

phase. The major difference is they had observed that few of their patients had no CT 

changes at 6th month follow up. As we followed up our patients at 3rd month and we 

still found that 7 of our patients with no CT changes. So, we could analyse that the 

patients with increased severity had taken more time to resolve the lung changes than 

those with mild symptoms.57 This was in consistent with the observation by Wu X et 

al too.61 Similar to our study, Parry AH et al had observed that early half of post-

COVID-19 survivors had residual lung abnormalities after ≥ 3 months of follow-up.61 

Hence, we could see that post COVID sequalae might still affect the outcome of 

patients specially those with severe form. Recent study show that Lungs heal well in 

Covid patients with acute pneumonia.  Patients have shown signs of healing, after 3 to 

6 months.  The initial fear that many Post Covid patients would later develop lung 

fibrosis is fast receding in the medical corridors.  Even lungs of patients who suffered 

from severe Covid and pneumonia, are showing signs of healing within 3 to 6 months,  

It has been observed that in the maximum number of patients, the lung function 
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continues to get better.  It was also observed that the majority of the patients, by the 

end of three months, showed very good improvement in the lungs, both structurally 

and functionally on performing Lung function test and CT scan.   

Further, it was found that usage of Anti-fibrotic medication,  are meant to arrest lung 

scarring or damage.  Even in Covid patients with significant lung scarring improved 

over a period of time. The COVID-19 pneumonia in patients does not induce a 

progressive fibrotic pathway in the lungs, at least at three months of follow-up.. 

Recent data suggest that Covid-19 Lung damage may be reversible.  Among Covid-19 

patients who were bed ridden are intubated in the ICU for weeks.  There was a noted 

decrease in patient ability to breath, as their muscles including the diaphragm had 

weakened.  They spend months in bed and lost their muscles and respiratory capacity.  

But, in most of the patients recovered had a significant recovery. After weeks later, on 

CT Scan, it was found that there were improvements with fluid clearing from their 

lungs with white-glass lesions lessening or disappearing. 

COVID-19 results in a lot of dead cells, damaged tissues and fluids in Lungs, as novel 

Corona virus progresses.  Once the infection is gone, Lungs start rebuilding and 

creating new cells, replacing the diseased cells.    However, COVID-19 Lung 

recovery is still in the early stages of research. It requires a long period of continued 

research to establish the exact improvement of lungs. 
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CONCLUSION 

The average age of patients with CT changes due to COVID 19 was 51±9.5 years 

with no gender predominance. The patients with mild form of COVID 19 had better 

resolution than those with moderate and severe COVID. Patients aged more than 50 

years had poor prognosis.    

Once the infection is gone, Lungs start rebuilding and creating new cells, replacing 

the diseased cells. However, COVID-19 Lung recovery is still in the early stages of 

research. It requires a long period of continued research to establish the exact 

improvement of lungs. 
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SUMMARY 

 Average age of the study population was 51±9.5 years with higher incidence 

of those aged between 40 to 49 years. 

 17 (56.7%) and the remaining 13 (43.3%) were females. 

 15 (50%) of them had a history of contact with patients (Family members), 

while 14 (46.7%) had travel history and the remaining one patient (3.3%) was 

involved in treating COVID patients. 

 The most common symptoms observed were either sore throat with fever or 

fever with myalgia in 6 (20.0%) patients each. This was followed by myalgia 

in 5(16.7%), fatigue in 4(13.3%) and cough in 3 (10.0%) patients. 

 All the inflammatory markers had raised significantly. 

 The most common CT changes observed at admission was ground-glass 

opacities in 16 (53.3%) followed by Reticulation in 11 (36.7%) of the patients, 

and consolidation in 8 (26.7%) of the patients. The various CT changes at the 

admission have been depicted graphically below. 

 At the time of admission, 8 (26.7%) had CORADS score of 1, while only 4 

(13.3%) had a CORADS score of 5. 7 (23.3%) of the patients had a CORADS 

score of 0. While there were 4 patients with CORADS score of 4, at 3rd month 

follow up as well, there were 4 (13.3%) patients with CORADS score of 5. 

 patients aged more than 50 years and those with comorbid conditions with 

higher CORADS score at the time of admission had no resolution but this did 

not have any statistical correlation except that the patients with lesser 

CORADS 2 and 3 had been reduced to 1.  

 Patients with mild symptoms had showed reduced CT findings than the severe 

form of COVID based on the clinical examination and the RT-PCR viral load.  
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IMAGE GALLERY 

 

CASE 1: Ground glass opacities 

 

 

Crazy-paving appearance 
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Residual architectural distortion in bilateral basal segments. 
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CASE 2: Traction bronchiectasis 

 

Thick subpleural lines in the follow-up scan 
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CASE 3: Ground glass opacities with areas of consolidation. 

 

Subpleural bands replacing GGOs in the follow-up scan 
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CASE 4: GGOs showing honeycombing in posterior segments of right lower lobe. 

 

Residual Ground glass opacities in posterior segments bilaterally 
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CASE 5: Multiple parenchymal fibrotic bands with left sided mild pleural effusion. 

 

Healing with fibrous bands and resolution of left-sided pleural effusion. 
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CASE 6: Left lower lobe dense consolidation. 

 

Complete resolution of consolidation. 
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PROFORMA 

 

 

 

Name / UHID:                            

Age:   

Sex: M/ F         

Contact: 

Occupation:  

 

Smoking:  Yes/No            

Alcohol: Yes/No                 

Co - morbidities: 

 

Date diagnosed as COVID-19 positive: 

Previous HRCT findings: 

CORADS-Score:  

CT severity- Score.       

Percentage of lung involvement : 

 

Date of onset of present symptoms: 

Presenting complaints and time of consent: 

Other associated complaints (if any): 

Present CT Findings : 

1. Ground glass 
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2. Crazy paving 

3. Vascular dilation 

4. Traction Bronchiectasis 

5. Subpleural bands ad Architectural distortion 

CORADS-score 

CT severity score 

Percentage of lung involvement: 

 

Lab Investigations done: 

Medications patient is on currently: 

 

Scan No.: 
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INFORMED CONSENT FORM 

Title of the Project: A STUDY ON THE FOLLOW UP CHEST HIGH 

RESOLUTION COMPUTERISED TOMOGRAPHY FINDINGS OF COVID-19 

POSITIVE PATIENTS AT A TERTIARY CARE HOSPITAL IN NORTH 

KARNATAKA 

Name of the Principal Investigator: Dr Taha Ismail 

Name of the funding agency: self-funding 

 

PURPOSE OF RESEARCH: I have been informed that this study will assess post-

COVID residual lung changes. 

PROCEDURE:  I understand that the procedure of the study will involve recording of 

various parameters. The procedure will not interfere with any of my physiological 

parameters and they are non invasive/invasive. 

RISK AND DISCOMFORTS: I understand determination of above mentioned tests 

will not cause any discomfort to me and do not involve any risk to my health. 

BENEFITS: I understand that my participation in the study may have or may not have 

a direct benefit to me but also help to understand the mechanism of regulation of 

functional capacity.  

CONFIDENTIALITY: I understand that medical information produced by this study 

will become part of institutional records and will be subject to the confidentiality and 

privacy regulation of the said institute. Information of a sensitive personal nature will 

not be a part of medical record, but will be stored in investigators research file and 

identified only by a code number. The code key connecting name to numbers will be 
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kept in a separate secured location. If the data are used for publication in the medical 

literature and for teaching purposes no names will be used and other identities such as 

photographs, audio and video tapes will be used only with my special written 

permission. I understand I may see the photographs and the video tapes and have the 

audio tapes before giving this permission. 

REQUEST FOR MORE INFORMATION: I understand that I may ask more 

questions about the study at any time. Concerned researcher is available to answer my 

questions or concerns. I understand that I will be informed of any significant new 

findings discovered during the course of this study which might influence my 

continued participation. If during the study or later, I wish to discuss my participation 

in all concerns regarding this study with a person not directly involved, I am aware 

that the social worker of the Institute is available to talk with me. A copy of this 

consent form will be given to me to keep for careful re-reading. 

REFUSAL OR WITHDRAWAL OF PARTICIPATION: I understand that my 

participation is voluntary and may refuse to participate or may withdraw my consent 

and discontinue participation in the study at any time without prejudice to my present 

or future care at this hospital. I also understand that researcher may terminate my 

participation in this study at any time after she/he has explained the reasons for doing 

so and had helped arrange for my continued care by my physician or physical 

therapist if this is appropriate. 

INJURY STATEMENT: I understand that in unlikely event of injury to me resulting 

directly from my participation in this study, if such injury were reported promptly, 

then medical treatment will be available to me, but no further compensation would be 
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provided. I understand that by my agreement to participate in this study I am not 

waiving any of my legal rights. 

ETHICAL COMMITTEE THAT REVIEWED AND APPROVED STUDY: I 

understand that the study has been reviewed and approved by SDMIEC.  

CONTACT INFORMATION: If I have any questions about the study, I may contact 

at any time to 9845078675 & tahaismail.dr@gmail.com. Further If I have questions 

about my rights as a research participant, I may contact the Member secretary of the 

SDM Institutional Ethics Committee (IEC), Dr. Deepak Kanabur, SDM Medical 

College & Hospital. 

*** 

I confirm that Dr Taha Ismail has explained to me the purpose of research, the 

study procedure that I will undergo, and the possible risk and discomforts as well as 

benefits that I may experience. Alternative to my participation in the study have also 

been to give my consent from. Therefore I agree to give consent to participate as a 

subject and this research project. 

Participant       Date: 

(Name & Signature) 

Witness         Date: 

(Name & signature) 

 

Dr Taha Ismail         Date 

 (Signature) 

 

 

mailto:tahaismail.dr@gmail.com
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ಮಾಹಿತಿ ನೀಡಿದ ಒಪಿ್ಪ ಗೆ ನಮೂನೆ 

ಮಾಹಿತಿ ನೀಡಿದ ಒಪಿ್ಪ ಗೆ ನಮೂನೆಪ್ರಾ ಜೆಕ್್ಟನ ಶೀರ್ಷಿಕೆ: ಉತ್ತ ರ ಕರ್ನಿಟಕದ ತೃತಿೀಯ ಆರೈಕೆ 

ಆಸಿ್ ತ್ರಾ ಯಲಿ್ಲ  ಕೀವಿಡ್-19 ಧರ್ನತ್ಮ ಕ ರೀಗಿಗಳ ಕಂಪ್ಯೂ ಟರೈಸ್್ಡ  ಟೊಮೊಗಾ ಫಿ 

ಸಂಶೀಧನೆಗಳನ್ನು  ಅನ್ನಸ್ರಿಸುವ ಚೆಸ್್ಡ  ಹೈ ರೆಸ್ಲ್ಯೂ ಶನ್ ಕುರಿತು ಅಧೂ ಯನ  

ಪ್ಾ ಧಾನ ತ್ನಖಾಧಿಕಾರಿಯ ಹೆಸ್ರು: ಡಾ ತಾಹಾ ಇಸ್ಮಮ ಯಿಲ್ 

 

ನಧಿಸಂಸೆ್ಥಯ ಹೆಸ್ರು: ಸ್ವ ಯಂ-ನಧಿ 
 

ಸಂಶೋಧನೆಯ ಉದ್ದ ೋಶ: ಈ ಅಧಯ ಯನವು ಕೋವಿಡ್ ನಂತರದ ಉಳಿದ ಶ್ವಾ ಸಕೋಶದ 

ಬದಲಾವಣೆಗಳನ್ನು  ನಿರ್ಣಯಿಸುತತ ದ್ ಎಂದು ನನಗೆ ತಿಳಿಸಲಾಗಿದ್ 

ಕಾಯಣವಿಧಾನ: ಅಧಯ ಯನದ ಕಾಯಣವಿಧಾನವು ವಿವಿಧ ನಿಯತಂಕಗಳ ರೆಕಾರ್ಣಂಗ್ ಅನ್ನು  

ಒಳಗಂರ್ರುತತ ದ್ ಎಂದು ನಾನ್ನ ಅರ್ಣಮಾರ್ಕಂರ್ದ್ದ ೋನೆ. ಕಾಯಣವಿಧಾನವು ನನು  ಯಾವುದೇ 

ಶ್ವರೋರಕ ನಿಯತಂಕಗಳಂದಿಗೆ ಮಧಯ ಪ್ರ ವೇಶಿಸುವುದಿಲ್ಲ  ಮತ್ತತ  ಅವು 

ಆಕರ ಮರ್ಕಾರ/ಆಕರ ಮರ್ಶಿೋಲ್ವಲ್ಲ . 

ಅಪಾಯ ಮತ್ತತ  ಅನಾನ್ನಕೂಲ್ತೆಗಳು: ಮೇಲೆ ತಿಳಿಸಿದ ಪ್ರೋಕೆ್ಷ ಗಳ ನಿರ್ಣಯವು ನನಗೆ ಯಾವುದೇ 

ಅಸಾ ಸಥ ತೆಯನ್ನು  ಉಂಟುಮಾಡುವುದಿಲ್ಲ  ಮತ್ತತ  ನನು  ಆರೋಗಯ ಕೆ್ಷ  ಯಾವುದೇ ಅಪಾಯವನ್ನು  

ಉಂಟುಮಾಡುವುದಿಲ್ಲ  ಎಂದು ನಾನ್ನ ಅರ್ಣಮಾರ್ಕಂರ್ದ್ದ ೋನೆ. 

ಪ್ರ ಯೋಜನಗಳು: ಅಧಯ ಯನದಲ್ಲಲ  ನನು  ಭಾಗವಹಿಸುವಿಕ್ಷಯು ನನಗೆ ನೇರ ಪ್ರ ಯೋಜನವನ್ನು  

ಹಂದಿರಬಹುದು ಅರ್ವಾ ಹಂದಿರದಿರಬಹುದು ಆದರೆ ಕ್ರರ ಯಾತಮ ಕ ಸಾಮರ್ಯ ಣದ ನಿಯಂತರ ರ್ದ 

ಕಾಯಣವಿಧಾನವನ್ನು  ಅರ್ಣಮಾರ್ಕಳಳ ಲು ಸಹಾಯ ಮಾಡುತತ ದ್ ಎಂದು ನಾನ್ನ 

ಅರ್ಣಮಾರ್ಕಂರ್ದ್ದ ೋನೆ. 

ಗೌಪ್ಯ ತೆ: ಈ ಅಧಯ ಯನದಿಂದ ಉತಪ ತಿತ ಯಾಗುವ ವೈದಯ ಕ್ರೋಯ ಮಾಹಿತಿಯು ಸಾಂಸಿಥ ಕ ದಾಖಲೆಗಳ 

ಭಾಗವಾಗುತತ ದ್ ಮತ್ತತ  ಹೇಳಿದ ಸಂಸ್ಥಥ ಯ ಗೌಪ್ಯ ತೆ ಮತ್ತತ  ಗೌಪ್ಯ ತೆ ನಿಯಂತರ ರ್ಕೆ್ಷ  ಒಳಪ್ಟಿ್ಟ ರುತತ ದ್ 

ಎಂದು ನಾನ್ನ ಅರ್ಣಮಾರ್ಕಂರ್ದ್ದ ೋನೆ. ಸೂಕ್ಷ್ಮ  ವೈಯಕ್ರತ ಕ ಸಾ ಭಾವದ ಮಾಹಿತಿಯು ವೈದಯ ಕ್ರೋಯ 

ದಾಖಲೆಯ ಭಾಗವಾಗಿರುವುದಿಲ್ಲ , ಆದರೆ ತನಿಖಾಧಿಕಾರಗಳ ಸಂಶೋಧನಾ ಫೈಲ್ನಲ್ಲಲ  

ಸಂಗರ ಹಿಸಲಾಗುತತ ದ್ ಮತ್ತತ  ಕೋಡ್ ಸಂಖ್ಯಯ ಯಿಂದ ಮಾತರ  ಗುರುತಿಸಲಾಗುತತ ದ್. ಸಂಖ್ಯಯ ಗಳಿಗೆ 

ಹೆಸರನ್ನು  ಸಂಪ್ಕ್ರಣಸುವ ಕೋಡ್ ಕ್ರೋಯನ್ನು  ಪ್ರ ತೆಯ ೋಕ ಸುರಕೆ್ರತ ಸಥ ಳದಲ್ಲಲ  ಇರಸಲಾಗುತತ ದ್. 

ವೈದಯ ಕ್ರೋಯ ಸಾಹಿತಯ ದಲ್ಲಲ  ಪ್ರ ಕಟಣೆಗಾಗಿ ಮತ್ತತ  ಬೋಧನಾ ಉದ್ದ ೋಶಗಳಿಗಾಗಿ ಡೇಟಾವನ್ನು  ಬಳಸಿದರೆ 

ಯಾವುದೇ ಹೆಸರುಗಳನ್ನು  ಬಳಸಲಾಗುವುದಿಲ್ಲ  ಮತ್ತತ  ಛಾಯಾಚಿತರ ಗಳು, ಆರ್ಯೋ ಮತ್ತತ  

ವಿೋರ್ಯ ಟೇಪ್ಗಳಂತಹ ಇತರ ಗುರುತ್ತಗಳನ್ನು  ನನು  ವಿಶೇಷ ಲ್ಲಖಿತ ಅನ್ನಮತಿಯಂದಿಗೆ ಮಾತರ  

ಬಳಸಲಾಗುತತ ದ್. ಈ ಅನ್ನಮತಿಯನ್ನು  ನಿೋಡುವ ಮೊದಲು ನಾನ್ನ ಛಾಯಾಚಿತರ ಗಳು ಮತ್ತತ  

ವಿೋರ್ಯ ಟೇಪ್ಗಳನ್ನು  ನೋಡಬಹುದು ಮತ್ತತ  ಆರ್ಯ ಟೇಪ್ಗಳನ್ನು  ಹಂದಬಹುದು ಎಂದು 

ನಾನ್ನ ಅರ್ಣಮಾರ್ಕಂರ್ದ್ದ ೋನೆ. 

ಹೆಚಿಿ ನ ಮಾಹಿತಿಗಾಗಿ ವಿನಂತಿ: ನಾನ್ನ ಯಾವುದೇ ಸಮಯದಲ್ಲಲ  ಅಧಯ ಯನದ ಕುರತ್ತ ಹೆಚಿಿ ನ 

ಪ್ರ ಶ್ನು ಗಳನ್ನು  ಕೇಳಬಹುದು ಎಂದು ನಾನ್ನ ಅರ್ಣಮಾರ್ಕಂರ್ದ್ದ ೋನೆ. ನನು  ಪ್ರ ಶ್ನು ಗಳಿಗೆ ಅರ್ವಾ 

ಕಾಳಜಿಗಳಿಗೆ ಉತತ ರಸಲು ಸಂಬಂಧಪ್ಟಿ  ಸಂಶೋಧಕರು ಲ್ಭ್ಯ ವಿದಾದ ರೆ. ನನು  ಮಂದುವರದ 

ಭಾಗವಹಿಸುವಿಕ್ಷಯ ಮೇಲೆ ಪ್ರ ಭಾವ ಬೋರಬಹುದಾದ ಈ ಅಧಯ ಯನದ ಅವಧಿಯಲ್ಲಲ  ಪ್ತೆತ ಯಾದ 

ಯಾವುದೇ ಮಹತಾ ದ ಹಸ ಸಂಶೋಧನೆಗಳ ಕುರತ್ತ ನನಗೆ ತಿಳಿಸಲಾಗುವುದು ಎಂದು ನಾನ್ನ 

ಅರ್ಣಮಾರ್ಕಂರ್ದ್ದ ೋನೆ. ಅಧಯ ಯನದ ಸಮಯದಲ್ಲಲ  ಅರ್ವಾ ನಂತರ, ಈ ಅಧಯ ಯನಕೆ್ಷ  

ಸಂಬಂಧಿಸಿದ ಎಲಾಲ  ಕಾಳಜಿಗಳಲ್ಲಲ  ನನು  ಭಾಗವಹಿಸುವಿಕ್ಷಯನ್ನು  ನೇರವಾಗಿ ಭಾಗಿಯಾಗದ 
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ವಯ ಕ್ರತ ಯಂದಿಗೆ ಚಚಿಣಸಲು ನಾನ್ನ ಬಯಸಿದರೆ, ಸಂಸ್ಥಥ ಯ ಸಾಮಾಜಿಕ ಕಾಯಣಕತಣರು ನನು ಂದಿಗೆ 

ಮಾತನಾಡಲು ಲ್ಭ್ಯ ವಿದಾದ ರೆ ಎಂದು ನನಗೆ ತಿಳಿದಿದ್. ಎಚಿ ರಕ್ಷಯಿಂದ ಮರು-ಓದಲು ಇರಸಿಕಳಳ ಲು 

ಈ ಸಮಮ ತಿಯ ನಮೂನೆಯ ಪ್ರ ತಿಯನ್ನು  ನನಗೆ ನಿೋಡಲಾಗುವುದು. 

ಭಾಗವಹಿಸುವಿಕ್ಷಯ ನಿರಾಕರಣೆ ಅರ್ವಾ ಹಿಂತೆಗೆದುಕಳುಳ ವಿಕ್ಷ: ನನು  ಭಾಗವಹಿಸುವಿಕ್ಷಯು 

ಸಾ ಯಂಪ್ರ ೋರತವಾಗಿದ್ ಮತ್ತತ  ಭಾಗವಹಿಸಲು ನಿರಾಕರಸಬಹುದು ಅರ್ವಾ ನನು  ಒಪ್ಪಪ ಗೆಯನ್ನು  

ಹಿಂಪ್ಡೆಯಬಹುದು ಮತ್ತತ  ಈ ಆಸಪ ತೆರ ಯಲ್ಲಲ  ನನು  ಪ್ರ ಸುತ ತ ಅರ್ವಾ ಭ್ವಿಷಯ ದ ಆರೈಕ್ಷಗೆ ಯಾವುದೇ 

ಪೂವಾಣಗರ ಹವಿಲ್ಲ ದ್ ಅಧಯ ಯನದಲ್ಲಲ  ಭಾಗವಹಿಸುವಿಕ್ಷಯನ್ನು  ನಿಲ್ಲಲ ಸಬಹುದು ಎಂದು ನಾನ್ನ 

ಅರ್ಣಮಾರ್ಕಂರ್ದ್ದ ೋನೆ. ಸಂಶೋಧಕರು ಈ ಅಧಯ ಯನದಲ್ಲಲ  ನನು  ಭಾಗವಹಿಸುವಿಕ್ಷಯನ್ನು  

ಯಾವುದೇ ಸಮಯದಲ್ಲಲ  ಕನೆಗಳಿಸಬಹುದು ಎಂದು ನಾನ್ನ ಅರ್ಣಮಾರ್ಕಂರ್ದ್ದ ೋನೆ ಮತ್ತತ  

ಅವಳು/ಅವನ್ನ ಹಾಗೆ ಮಾಡಲು ಕಾರರ್ಗಳನ್ನು  ವಿವರಸಿದ ನಂತರ ಮತ್ತತ  ಇದು ಸೂಕತ ವಾದರೆ ನನು  

ವೈದಯ ರು ಅರ್ವಾ ದೈಹಿಕ ಚಿಕ್ರತಸ ಕರಂದ ನನು  ಮಂದುವರದ ಆರೈಕ್ಷಗೆ ವಯ ವಸ್ಥಥ  ಮಾಡಲು ಸಹಾಯ 

ಮಾರ್ದರು. 

ಗಾಯದ ಹೇಳಿಕ್ಷ: ಈ ಅಧಯ ಯನದಲ್ಲಲ  ನನು  ಭಾಗವಹಿಸುವಿಕ್ಷಯಿಂದ ನೇರವಾಗಿ ನನಗೆ ಆಗುವ 

ಅಸಂಭ್ವವಾದ ಗಾಯದ ಸಂದಭ್ಣದಲ್ಲಲ , ಅಂತಹ ಗಾಯವನ್ನು  ತಕ್ಷ್ರ್ವೇ ವರದಿ ಮಾರ್ದರೆ, ನಂತರ 

ವೈದಯ ಕ್ರೋಯ ಚಿಕ್ರತೆಸ ಯು ನನಗೆ ಲ್ಭ್ಯ ವಿರುತತ ದ್, ಆದರೆ ಹೆಚಿಿ ನ ಪ್ರಹಾರವನ್ನು  ಒದಗಿಸಲಾಗುವುದಿಲ್ಲ  

ಎಂದು ನಾನ್ನ ಅರ್ಣಮಾರ್ಕಂರ್ದ್ದ ೋನೆ. ಈ ಅಧಯ ಯನದಲ್ಲಲ  ಭಾಗವಹಿಸಲು ನನು  ಒಪ್ಪ ಂದದ 

ಮೂಲ್ಕ ನಾನ್ನ ನನು  ಯಾವುದೇ ಕಾನೂನ್ನ ಹಕೆು ಗಳನ್ನು  ಬಟಿುಕಡುತಿತ ಲ್ಲ  ಎಂದು ನಾನ್ನ 

ಅರ್ಣಮಾರ್ಕಂರ್ದ್ದ ೋನೆ. 

ಅಧಯ ಯನವನ್ನು  ಪ್ರಶಿೋಲ್ಲಸಿದ ಮತ್ತತ  ಅನ್ನಮೊೋದಿಸಿದ ನೈತಿಕ ಸಮಿತಿ: ಅಧಯ ಯನವನ್ನು  SDMIEC 

ಪ್ರಶಿೋಲ್ಲಸಿದ್ ಮತ್ತತ  ಅನ್ನಮೊೋದಿಸಿದ್ ಎಂದು ನಾನ್ನ ಅರ್ಣಮಾರ್ಕಂರ್ದ್ದ ೋನೆ. 

ಸಂಪ್ಕಣ ಮಾಹಿತಿ: ನಾನ್ನ ಅಧಯ ಯನದ ಕುರತ್ತ ಯಾವುದೇ ಪ್ರ ಶ್ನು ಗಳನ್ನು  ಹಂದಿದದ ರೆ, ನಾನ್ನ 

ಯಾವುದೇ ಸಮಯದಲ್ಲಲ  9845078675 ಮತ್ತತ  tahaismail.dr@gmail.com ಗೆ ಸಂಪ್ಕ್ರಣಸಬಹುದು. 

ಸಂಶೋಧನೆಯಲ್ಲಲ  ಭಾಗವಹಿಸುವವನಾಗಿ ನನು  ಹಕೆು ಗಳ ಕುರತ್ತ ನಾನ್ನ ಪ್ರ ಶ್ನು ಗಳನ್ನು  ಹಂದಿದದ ರೆ, 

ನಾನ್ನ SDM ಸಾಂಸಿಥ ಕ ನಿೋತಿಶ್ವಸತ ರ ಸಮಿತಿಯ (IEC) ಸದಸಯ  ಕಾಯಣದಶಿಣ ಡಾ. ದಿೋಪ್ಕ ಕರ್ಬೂರ್, 

SDM ವೈದಯ ಕ್ರೋಯ ಕಾಲೇಜು ಮತ್ತತ  ಆಸಪ ತೆರ ಯನ್ನು  ಸಂಪ್ಕ್ರಣಸಬಹುದು. 

*** 

ಡಾ ತಹಾ ಇಸಾಮಯಿಲ್ ಅವರು ನನಗೆ ಸಂಶೋಧನೆಯ ಉದ್ದ ೋಶ, ನಾನ್ನ ಒಳಗಾಗುವ ಅಧಯ ಯನದ 

ಕಾಯಣವಿಧಾನ ಮತ್ತತ  ಸಂಭ್ವನಿೋಯ ಅಪಾಯ ಮತ್ತತ  ಅಸಾ ಸಥ ತೆಗಳು ಮತ್ತತ  ನಾನ್ನ 

ಅನ್ನಭ್ವಿಸಬಹುದಾದ ಪ್ರ ಯೋಜನಗಳನ್ನು  ವಿವರಸಿದಾದ ರೆ ಎಂದು ನಾನ್ನ ದೃಢೋಕರಸುತೆತ ೋನೆ. 

ಅಧಯ ಯನದಲ್ಲಲ  ನನು  ಭಾಗವಹಿಸುವಿಕ್ಷಗೆ ಪ್ಯಾಣಯವಾಗಿ ನನು  ಒಪ್ಪಪ ಗೆಯನ್ನು  ಸಹ 

ನಿೋಡಬೇಕಾಗಿತ್ತತ . ಆದದ ರಂದ ನಾನ್ನ ವಿಷಯವಾಗಿ ಮತ್ತತ  ಈ ಸಂಶೋಧನಾ ಯೋಜನೆಯಾಗಿ 

ಭಾಗವಹಿಸಲು ಒಪ್ಪಪ ಗೆ ನಿೋಡಲು ಒಪ್ಪಪ ತೆತ ೋನೆ. 

 

 

ಭಾಗವಹಿಸುವವರು      ದಿನಾಂಕ: 

(ಹೆಸರು ಮತ್ತತ  ಸಹಿ) 

ಸಾಕೆ್ರ          ದಿನಾಂಕ: 

(ಹೆಸರು ಮತ್ತತ  ಸಹಿ) 

 

 
 

ಡಾ ತಹಾ ಇಸಾಮಯಿಲ್         ದಿನಾಂಕ 

(ಸಹಿ) 
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KEY TO MASTERCHART 

 

Sl. No.- Serial Number 

UHID - Universal Health ID 

Trav. – Travel 

Cont. – Contact 

Smo – Smoking History 

Acl – History of alcohol consumption 

Comorb. – Comorbidities 

DM – Diabetic 

HTN – Hypertensive 

ARDS – Acute Respiratory Distress Syndrome 

Inv. – involvement 

U/L – unilateral 

B/L – Bilateral 

GGO – ground glass opacity 

Consol. – Consolidation 

Retic. – Reticulation 

Emphy. – Emphysema 

Thick pleura – Adjacent pleural thickening 

Eff.- effusion. 

Bron. – Bronchiectasis 

Interlob. – Interlobar septal thickening 

H-C – Honeycombing 

1 / y – yes 

2 / n - no 
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