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COVID-19  announced as a widespread - 

The ongoing epidemic of severe acute respiratory syndrome caused by coronavirus-2 (SARS-

CoV-2)  proceed with to present many pharmacogenetic and medicinal challenges.  This  

virus  was first reported  in December 2019 from Wuhan, China. The World Health 

Organization officially classified this infection as coronavirus disease 2019 (COVID-2019)  

on February 11, 2020, and classified the virus as SARS-CoV-2 [1]. The disease was 

announced as a pandemic on March 11, 2020 [2]. However, in adults,  SARS-Co-V-2 

commonly causes pneumonia and acute respiratory distress syndrome (ARDS),  now  

identified as a multisystem disease. It affects not only the pulmonary system, but also the 

heart,  liver and  gastrointestinal system [3]. 

Major impact of COVID – 

It is widespread in humans and animals. It  causes  respiratory infections in humans [4]. His 

ongoing COVID-19 pandemic, caused by the novel severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2), is evolving rapidly  [5]. COVID-19 is caused by the virus 

SARS-COV-2, and the major symptoms are fever, cough, and breathlessness, and the mild 

symptoms are changes in smell and taste, gastrointestinal symptoms, headache, and skin 

symptoms [6-8]. SARS-CoV-2 involes into cells through its intended receptor, angiotensin-

converting enzyme 2 (ACE2)  [9]. 

Viral host cell invasion - 

A noticeable number of analytical studies have been published  to explain the clinical 

manifestations of  SARS-CoV-2 infection. In addition to asymptomatic or symptomatic forms 

and acute viral pneumonia along with respiratory problem, the prognosis of COVID-19 

disease  is impacted by wondering effects on  organs throughout the body through receptor 
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angiotensin-converting enzyme-2 (ACE-2), which include heart and kidney failure,  central 

nervous system damage & CNS &  and  gastrointestinal tract [10,11].  

 ACE-2 has been declared as a functional SARS-CoV receptor  and extremely expressed on 

cells of pulmonary epithelial membrane of lungs[12]. By this host receptor that the S protein 

initially interact to trigger entry of the virus into the host cell [13-15]. After membrane 

fusion, the corona virus enters epithelial cells of alveoli of lung, and the content of virus is 

released inside. After that inside the host cell, the virus start replicating and produce  

negative-stranded RNA from single-stranded positive RNA which already exist by the action 

of RNA polymerase (transcription). This newly produced negative-stranded RNA starts 

producing new positive strands of RNA, which then  form new proteins in the cell cytoplasm 

(translation) [16-18]. The  N virus protein binds to the new RNA genome and the M protein 

fhelps integration into the cellular endoplasmic reticulum. These newly formed nucleocapsids 

are then enclosed in the ER membrane and carried to the lumen, from lumen they are carried 

across the Golgi vesicles to the cell membrane, after that through exocytosis to the 

extracellular space. cell. The novel viral particles are now organised to penetrate the 

adjoining epithelial cells as well as provide novel infectious contents for community 

transmission through respiratory droplets [19]. 

Life cycle of virus is shown in figure 1 [20]. 
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Figure.1  Life cycle of virus and its invasion into host cell. [Mason RJ. Pathogenesis of 

COVID-19 from a cell biology perspective. Eur Respir J 2020;55:2000607] 

Morphology of SARS CoV-2  - 

The biggest genomes (26–32 kb) among all RNA virus families are found in CoVs, which are 

RNA viruses. Each viral transcript has a 3-poly(A) tail and a 5-cap structure[21]. The SARS-

CoV-2 virus typically has a spherical shape, although it can also take on pleomorphic and 

oval shapes. The S-spike protein, which creates the peplomers and gives the virus its 



 
 
  

5 
 

distinctive crown shape, the M-membrane protein, and the E-envelope protein, which 

provides the ring structure, are the three proteins that make up the viral envelope [22,23]. A 

fourth protein, N-nucleocapsid protein, a phosphoprotein that is a part of the nucleocapsid's 

structural framework, is also present [24,25,26,27]. The group I fusion glycoproteins include 

the S protein. Its homotrimeric structure, which has one higher and two lower conformations, 

is what distinguishes it[28,29-31]. About 75.5 percent of the S protein's amino acid sequence 

is same in both SARS-CoV-1 and SARS-CoV-2 [32]. 

New viral particle, which are generally constructed by the components of the host cell, are 

formed with the help of a structural E protein. 

 

   figure.2 Structure of SARS-CoV-2[33]. [Subramanian Boopathi , Adolfo B. Poma and 

Ponmalai Kolandaivel. Novel 2019 coronavirus structure, mechanism of action, antiviral 

drug promises and rule out against its treatment, journal of biomolcular structure and 

dynamics, 2021; 39:9, 3409-3418] 



 
 
  

6 
 

Impact of  COVID-19 on liver -   

In particular, the impact of COVID-19 on the liver has been assessed in a small number of 

studies that concentrated on changes in the liver's histology and biochemistry during the 

course of infection in patients who died from the virus [34–39]. 

A number of recent studies have sought to assess variables linked to liver injury in American, 

Asian, and European cohorts [34,39-42], as well as cohorts from those continents [43-46]. 

However, little is known about liver illness in the context of SARS-CoV-2 infection, which 

limits our understanding of aberrant liver function in terms of the overall prognosis. 

Additionally, SARS-CoV-2 RNA has been found in the blood and hepatocytes of the infected 

patients[47–49]. The large number of ACE2 receptors on the surface of liver's 

cholangiocytes[50,51], bile duct cells[52], probably make it easier for SARS-COV-2 to enter 

cells where it can reproduce and cause disruption of liver function[53,54]. 

Additionally, there is evidence to support the idea that the majority of viruses that target the 

respiratory system can injure liver cells via the CD8+ driven immune response[55]. 

Regardless of the setting for providing healthcare, findings from several research reveal a link 

between COVID-19 and abnormal liver function tests (LFTs)[56–59]. The data from more 

recent epidemiological and clinical research on LFTs in individuals with SARS-CoV-2 

infection, however, are essentially contradictory and inconsistent[56, 60-63]. 

In patients with COVID-19 from China, the UK, and the USA, respectively, the prevalence of 

the liver damage biomarker alanine transferase (ALT) has been found to be up to 32%, 38%, 

and 39% [59,64,65]. On the other hand, according to the severity of the diseases, certain 

studies did not detect any appreciable change in the ALT levels of COVID-19 

patients[62,66]. As a result, a number of systematic reviews and meta-analyses have recently 
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been published, focusing on the incidence of anomalies in the liver biochemistry profile 

among COVID-19 patients based on clinical severity and disease mortality. This is because 

there has been revealed discrepancies in the results for the liver chemistries in COVID-19 

affected individuals. [58,61,67-70]. 

The liver enzymes and their function - 

The primary liver functions include the detoxification of many metabolites, the production of 

digestive enzymes, and the synthesis of proteins. The liver also involved a significantly in the 

regulation of RBCs, glucose synthesis, storage, and metabolism. Mostly, when evaluating 

LFTs, the ), aspartate transaminase (AST), Alanine transferase (ALT), gamma-glutamyl 

transferase (GGT), alkaline phosphatase (ALP), serum albumin, serum bilirubin, international 

normalised ratio (INR), and prothrombin time (PT) are all discussed [71]. 

These biomarkers typically have  

• ALT values of 60U/L for men and 42U/L for women. 

• With no discernible sex-related differences, the AST level was 35 U/L. 

• ALP for women is 33-98 U/L, and for men it is 43-115 U/L. 

• GGT is 70 U/L in men & 40 U/L in women [72]. 

1) ALT : Alanine Transaminase – [73] 

• Formed in hepatocytes;  

• highly distinct marker of hepatocellular injury; 

• proportionately low quantities in additional tissues, making it more distinct than AST; 

• levels vary throughout the day; 

• Increase may occur while using specific medications or when engaging in vigorous 

activity. 
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2) AST : Aspartate Transaminase – [73] 

• Two isoenzymes of aspartate transaminase (AST) exist and are indistinguishable by 

means of conventional AST testing. 

• The cytosolic isoenzyme is found in skeletal muscle, heart muscle, and kidney tissue. 

The mitochondrial isoenzyme is formed in hepatocytes and responds to membrane 

stressors similarly to ALT. 

• It generally rises in concert with ALT to show hepatic injury: a hepatitis overview. It 

must be used with caution to evaluate hepatocellular damage. 

3) ALP: Alkaline Phosphatase [73] 

• A collection of isoenzymes that function to dephosphorylate a number of different 

compounds all across the body. 

• Made in the membranes of the cells lining the canaliculi and bile ducts. 

• Released in reaction to cholestasis or the buildup of bile salts. 

• Non-hepatic production in the placenta, leukocytes, kidney, gut, and bone. 

• Physiological change during pregnancy or in youngsters who are growing. 

• A pathological increase in bone metastases, Paget's disease, and renal disease. 

4) GGT: Gamma-glutamyl Transferase [73] 

• Found in hepatocytes and biliary epithelial cells' microsomes.  

• Found in the liver, pancreas, kidney, and intestine. 

• The cholestatic picture, which includes elevated GGT and elevated ALP, is strongly 

indicating a biliary tract blockage. 
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• It is also subject to increase with hepatic enzyme stimulation brought on by prolonged 

alcohol consumption or medications like rifampicin and phenytoin. 

In reality, numerous investigations have claimed that SARS-CoV-2 infection causes an 

elevation in liver transaminases. The speculative mechanism includes the likelihood of direct 

liver injury caused by drug toxicity, liver injury due to immunological response and immune-

mediated damage, and ischemic hepatitis that may occur in individuals with multiorgan 

failure, including hemodynamic instability [74]. The dysfunctionality of the LFT in COVID-

19 may, theoretically, be caused by a direct virus-induced cytopathic effect. The question of 

whether liver damage is predictable is more difficult to answer. Due to the large number of 

patients infected with different HCoVs, and in particular the rapidly rising number of 

COVID-19 patients worldwide, it is necessary to know how liver injury affects the clinical 

outcomes of COVID-19 patients and its determinants. This could have a significant impact on 

many people's outcomes. 

Covid-19 has also been shown to have an effect on liver enzymes in long term studies - 

Long-Term Effect Of Covid-19 On Liver Enzymes - Post-COVID-19 manifestations 

following a negative real-time reverse transcriptase-polymerase chain reaction (RT-PCR) test 

for SARS-CoV-2 have been extensively researched in the literature. A significant similarity 

between the symptoms of post-COVID-19 and post-SARS-CoV was discovered by Kamal et 

al. [75]. While this was going on, Dana et al. [76] questioned whether patients who had 

recovered from COVID-19 would be affected by the long-term health effects of the severe 

acute respiratory syndrome coronavirus (SARS-CoV) and the Middle East respiratory 

syndrome coronavirus (MERS-CoV). The bulk of earlier studies used extensive medical 

questionnaires to assess post-COVID-19 symptoms for only a few weeks following recovery. 

Through epidemiological investigations, they proposed the connection between the severity 
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of COVID-19 and post-discharge indications. Yvonne et al. [77] conducted a Facebook 

survey to know the post-COVID-19 symptoms and found that the majority of survivors still 

had persistent symptoms. Additionally, Carf et al. [78] completed a post-acute COVID-19 

thorough questionnaire to identify any lingering character throughout the follow-up period 

following COVID-19 recovery (14–60 days). Most of them claimed minimum one COVID-

19 related symptom persisted.  

To the best of our knowledge, however, very few about the pathological remnant that might 

be responsible for the post-COVID-19 indications that call for extensive medical follow-up 

treatment. For comparatively lengthy periods of time after recovery, we looked for the main 

clinical symptoms and biochemical changes in COVID-19 survivors. 

 

 

 

 

 

 

 

 

 

 



 
 
  

11 
 

 

     

 

 

 

 

 

 

          REVIEW OF LITERATURE  

 

 

 

 

 

 

 

 

 



 
 
  

12 
 

COVID and its variant - 

During adoption to its new human hosts, COVID and its variant, SARS-CoV-2, are capable 

to genetic evolution with mutations, which results in their mutant variety. It's possible that 

this new variation differs in some ways from its ancestors' strains. . (World  Health  

Organization) 

A recent epidemiological update was provided by the WHO on June 22, 2021. Since the start 

of the pandemic, SARS-CoV-2 has been found in four different varieties, according to that 

update: 

• Alpha (B.1.1.7), the initial version of concern, was reported in late December in the UK. 

• Beta (B.1.351), first describe in December 2020 in South Africa,. 

• Gamma (P.1) - first discovered in Brazil at the beginning of January 2021. 

Delta (B.1.617.2) was initially discovered in India in December 2020. 

Since there is currently no approved treatment for COVID-19, it poses the greatest hazard to 

public health [79]. Angiotensin converting enzyme 2 (ACE2) ct as receptor for both SARS-

CoV and SARS-CoV-2. Human tissues like the lungs, kidneys, testicles, small intestine, 

thyroid gland, myocardium, pancreas, adipose tissues, blood vessels, blood cells, spleen, bone 

marrow, brain, liver, urine bladder, and adrenal glands are all diffusely distributed with 

ACE2 [80]. 

SARS-CoV-2 has a generally poor tolerance for hot temperatures. It can only endure 56°C 

for 30 minutes. Additionally, it is sensitive to ultraviolet light, ethanol, ether, both at a 

concentration of 75%, and preparations including substances like peracetic acid, chloroform, 

and chlorine [81,82]. Additionally, it shows resistance to chlorhexidine. 
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Due to their high level of identity, SARS-CoV-2 may share traits with SARS-CoV-1 in terms 

of their physical and chemical makeup. SARS-CoV-1 may live for around 5 days in an 

environment with 50% humidity and 22–25°C temperatures. According to studies by 

Moriyama et al. [83], low humidity and temperature lengthen the time the virus remains in 

the aerosol. SARS-CoV-2 was extremely stable at 4 C but sensitive to heat, according to Chin 

et al. [84]. On the fourteenth day at 4 °C, the infectious titeron hardly dropped by about 0.7 

log units. If the incubation temperature increased to 70 C, the virus survived for only five 

minutes. This virus demonstrates stability over a wide pH range(3–10) when kept at room 

temperature. 

Receptor for SARS-CoV-2 Entry and Replication Cycle  – 

The transmembrane S glycoprotein mediates CoV entrance into host cell [85,86]. The 

pathogenesis of SARS-CoV-2 is significantly influenced by the receptors and proteases found 

on the surface of the host cells. The angiotensin-converting enzyme 2 (ACE2) receptor for 

SARS-CoV-2 is the most well-known [87]. ACE2 is typically a zinc metalloprotease 

(carboxypeptidase). Although it has a different substrate specificity than dipeptidase 

angiotensin-converting enzyme (ACE), they are homologous. 

In addition to the lungs, Li et al research .'s [88] revealed that ACE2 is expressed in other 

human tissues as well, suggesting that SARS-CoV-2 may be infected the other tissues also. A 

transmembrane glycoprotein called CD147, also referred to as basic immunoglobulin, is 

another entrance receptor for viruses. 

The expression of CD147 was found in human and mouse brain cell lines by Qiao et al. [89]. 

Dipeptidyl peptidase 4 (DPP4), also known as CD26, is the alternative receptor for SARS-
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CoV-2. A variety of cells, including those in the immune system, kidneys, lungs, smooth 

muscle, liver, and capillaries, express this ectopeptidase. 

However, only ACE-2 is strongly supported as a functioning receptor protein that is 

necessary [90]. 

The ACE2-B0AT1 complex may be able to bind two S proteins concurrently, according to 

structural modelling, which sheds light on the molecular mechanisms behind coronavirus 

identification and infection [91]. Men were found to have a higher expression of it than 

women, which may help to explain why men are more susceptible to SARS-CoV-2 

[82,91,92,93,94,95,96]. 

Replication starts once viral structures have been endocytosed into the cell. This method 

separates SARS-CoV-2 from other RNA viruses due to enhanced recombination processes 

[97,98,99]. The S protein is further divided by L cathepsin in an acidic environment. SARS-

CoV-2 genetic material is consequently released into the cytoplasm [100]. The next step is a 

reverse transcription (Figure 3) [101].  
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Figure.3 infection mechanism of SARS-CoV-2 into  human cells. [Katarzyna Grudlewska-

Buda, Natalia Wiktorczyk-Kapischke, Ewa Wałecka-Zacharska et.al. SARS-CoV-2—

Morphology, Transmission and Diagnosis during Pandemic, Review with Element of Meta-

Analysis. J. clin. Med. 2021,10,1962] 

The vesicular replication-transcription complex is involved in transcription processes. The 

host ribosome plays a important role in the formation of an RNA strand that is negatively 

charged [81]. 

Mechanism of action – 

Coughing, sneezing, and touching an infected surface are the main ways that this dangerous 

viral infection spreads because it is a viral infection that can be contracted by ingestion or 

inhalation of virus droplets.                                                                                                                                                
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How the virus enters and replicate inside human cells is showed in Figure.4 [102] 

 

Figure.4 Entry and replication of virus. [Subramanian Boopathi , Adolfo B. Poma and 

Ponmalai Kolandaivel. Novel 2019 coronavirus structure, mechanism of action, antiviral 

drug promises and rule out against its treatment, journal of biomolcular structure and 

dynamics, 2021; 39:9, 3409-3418] 

Pathophysiology of Disease –  

Although a lot has been learned about COVID-19's transmission and appearance, less is 

known about its pathogenesis.. Pathophysiology of the disease has been expressed in figure.5 

[103,104,105].                        
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Figure.5 Pathophysiology of COVID-19. [Cascella M, Rajnik M, Cuomo A, et.al. ,Features, 

evaluation and treatment coronavirus (COVID-19). Stat pearls [internet]. Treasure Island 

(FL): Stat Pearls Publishing, Jan 2020], [Mason RJ. Pathogenesis of COVID-19 from a cell 

biology perspective. Eur Respir J 2020;55:2000607], [Wu Z, McGoogan JM. Characteristics 

of and important lessons from the coronavirus disease 2019(COVID-19) outbreak in China: 
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summary of are portof 72314 cases from the Chinese centre for disease control and 

prevention. JAMA 2020;323:1239]. 

  

Asymptomatic  Phase – 

The upper respiratory tract's nasal epithelial cells are where the SARS-CoV-2, which is 

acquired through respiratory aerosols, binds. Adult nasal epithelial cells have been found to 

have significant levels of ACE-2, which is the primary host receptor for viral entrance into 

cells [106,107]. In addition to infecting ciliated cells in the conducting airways, the virus 

replicates and spreads locally [108]. The immunological response produced at this stage, 

which lasts a few days, is only mild. Despite having a less viral load at the moment, the 

people are quite contagious, and testing with a nose swab can find the virus. 

Covid-19 Diagnosis and Imaging - [109,110-115] 

1) Lowered WBC count and lymphopenia were found in the basic blood tests. 

• Elevated AST, ALT, LDH, and CRP concentrations 

• A rise in D-dimer 

• A rise in PT/INR 

2) RT-PCR molecular testing 

• RT-PCR and rRT-PCR are methods used to amplify genetic material of virus 

collected by a nasal swab. 

• inadequate sensitivity 

• multi testing is necessary to make sure about viral clearance. 

3) Chest X-ray 
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• Early on in the disease, there were no notable observations. 

• In advanced disease, there are bilateral patchy opacities. 

4) HRCT chest 

• Patchy distribution of multifocal bilateral "ground or ground-glass" areas linked to 

consolidation areas 

• Sign reading "Reverse Halo" 

• Lymphadenopathy, cavitation, and calcification 

• Significantly  sensitive for the diagnosis of COVID-19 

5) Tests for antibodies and sera  

• There is additional work to be done to develop an accurate and sensitive antibody test. 

Hepatotropism of SARS- CoV-2 –  

The highest gene expression levels for ACE2 were found in cholangiocytes, which are 

comparable to alveolar type 2 cells, then sinusoidal endothelial cells, and hepatocytes in 

healthy livers, according to single-cell RNA sequencing investigations [116,117]. However, 

in a combined examination of three single-cell RNA sequencing datasets from liver tissue 

from healthy individuals, only few hepatocytes co-expressed ACE2 and TMPRSS2 [118]. 

The creation of ACE2- and TMPRSS2-expressing human liver ductal organoids by Zhao et 

al. that were capable of simulating SARS-CoV-2 infection[119] raises the possibility that the 

bile duct epithelium could facilitate pseudoparticle entry. It is important to note that the non-

cholestatic pattern of liver biochemistry generally identified in COVID-19 is at variance with 

the ostensibly high SARS-CoV-2 entrance receptor expression and viral permissibility of 

cholangiocytes; the specific causes of this feature are still umrevealed. But it's feasible that 
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SARS-CoV-2 can replicate at a decreased level in cholangiocytes in vivo without leading to 

cell death. This mechanism would be in line with any other long-term viral replication 

reservoirs, such as those in the small intestine, which can gradually mould memory B cell 

responses to the virus[120]. It has also been demonstrated that liver organoids made from 

human pluripotent stem cells, which mostly consist of hepatocytes that express albumin, 

express ACE2 and allow SARS-CoV-2 pseudoparticle entry[121]. 

Liver injury due to COVID-19 -  

The probable contribution of severe liver injury to rising mortality risk in COVID-19 patients 

has been highlighted in a number of hospital-based studies conducted globally. Additionally, 

it has been revealed that hepatic impairment in severe COVID-19 patients is linked to a fatal 

outcome[122-125, 116-118]. Numerous investigations have shown that patients with severe 

COVID-19 had a greater occurence of raised value of the enzymes alanine aminotransferase 

(ALT), aspartate aminotransferase (AST), gamma-glutamyl transferase (GGT), and 

hypoalbuminemia than patients with non-severe COVID-19[126]. There may be a variety of 

processes at play in these patients' development of impaired liver function. These include 

inflammation that is immune-mediated, hypoxic injury brought on by acute pneumonia, and 

inflammation brought on by drugs that results in hepatic injury[127]. Patients with COVID-

19, who have high viral loads in their liver cells may also have liver damage[128]. According 

to some data, the ACE-2 cell surface receptor is present in the liver tissue, however 

cholangiocytes (59.7%) are more highly expressed than hepatocytes (2.6%). Particularly, 

evidence suggests that the liver is a possible target organ for SARS-CoV2 since the degree of 

ACE-2 expression in cholangiocytes was comparable to that of type 2 pneumocytes. Instead, 

it appears that Kupffer cells express ACE-2 insufficiently [129]. The liver is a potential entry 

point for SARS-CoV-2 in light of the aforementioned. There may be a number of variables 
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that contribute to COVID-19-related liver injury. These include direct virus damage to the 

liver tissue produced by ACE-2, an uncontrolled inflammatory/immune response that results 

in fibrosis and liver dysfunction, or a liver lesion created by an anti-COVID19 drug therapy 

[130]. 

In a retrospective analysis, clinical indications for liver injury were retrieved and examined 

from 799 patients with COVID-19 confirmation who were hospitalised to a hospital in 

Madrid, Spain. The relationship between liver damage and the course of the illness was also 

examined. Alanine aminotransferase (ALT), aspartate aminotransferase (AST), gamma-

glutamyltransferase (GGT), alkaline phosphatase (ALP), lactate dehydrogenase (LDH), and 

aspartate aminotransferase/alanine aminotransferase ratio were the parameters whose serum 

levels were increased above the Upper Limit of Normal (ULN) [131]. Liver involvement was 

observed in two recent pathogenic coronaviruses, SARS-COV and Middle East Respiratory 

Syndrome coronavirus (MERS-CoV). Hepatic involvement in COVID-19 is not wholly 

unexpected because these two viruses (especially SARS-COV) had a strong genetic similarity 

with the new coronavirus SARS-CoV-2 [132]. 

Few research have examined the effect of COVID-19 on the liver, and those that 

haveconcentrated on changes in liver biochemistry and histopathology throughout the course 

of infection in patients who get infected to the virus[133-137]. A number of recent studies 

have sought to assess variables linked to liver injury in American, Asian, and European 

cohorts[133,138-141], as well as cohorts from Europe[142-145]. The prevalence of liver 

illness in SARS-CoV-2 infections is still completely unclear, which limits our understanding 

of how impaired liver function affects the overall prognosis. 
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Post COVID-19 effect on liver – 

The literature has extensively explored post-COVID-19 symptoms following negative real-

time reverse transcriptase-polymerase chain reaction (RT-PCR) tests for SARS-CoV-2. A 

significant similarity between the symptoms of post-COVID-19 and post-SARS-CoV was 

discovered by Kamal et al. [146]. The long-term health effects of the Middle East respiratory 

syndrome coronavirus (MERS-CoV) and the severe acute respiratory syndrome coronavirus 

(SARS-CoV) on COVID-19 recovery patients were questioned by Dana et al. [147] at the 

same time. 

Our study will take into account how COVID-19 patients' post-recovery liver function 

effects. Participants in the case group in a case control study would have immaterial medical 

history prior to COVID-19 or throughout the post-recovery period up until enrollment. To 

reduce the confounding effects of severe sickness, participants with a history of mild to 

moderate COVID-19 infection without hospitalisation or oxygen therapy were chosen. 

Participants in the control group were in good health and had no prior history of COVID-19 

or other morbidities. The selection of COVID-19 survivors with mild and moderate diagnoses 

will follow the World Health Organization's recommendations. Following are WHO 

recommendations for people with mild, moderate, and severe COVID-19: [148] 
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WHO Classification based on disease severity (Table 1) ** 

MILD  Non-specific symptoms like a sore throat, stuffy nose, 

headache, nausea, and vomiting have also been 

described, along with loss of taste and smell. 

The majority of people suffer from fever, cough, 

tiredness, and myalgias. 

people who have symptoms but no signs of viral 

pneumonia or hypoxia. 

MODERATE  Cough, fever, dyspnea, and rapid breathing are 

symptoms of pneumonia, although they are not severe 

pneumonia, as shown by Sp02 levels greater than 90% 

on room air. 

SEVERE  Along with one of the following conditions: respiratory 

rate > 30 breaths/min, significant respiratory distress, or 

Sp02 90% on room air, and the clinical symptoms of 

pneumonia (fever, cough, dyspnea). 

  

[COVID-19  clinical  managements: Living  guidance, 25 January 2021]. 
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AIM :  

To find an association of Liver enzymes (ALT, AST, ALP, GGT) in diagnosed COVID-19  

survivors and control subjects. 

OBJECTIVES: 

1. To  estimate levels of serum  Alanine  transaminase(ALT)  in  diagnosed  COVID-19  

survivors  and  control subjects. 

2. To  estimate levels of  serum  Aspartate  transaminase(AST)  in  diagnosed  COVID-

19  survivors  and  control subjects. 

3. To  estimate levels of  Alkaline  phosphatase(ALP)  in  diagnosed  COVID-19  

survivors  and  control subjects. 

4. To  estimate levels of  serum  Gamma-glutamyl  transferase(GGT)  in  diagnosed  

COVID-19  survivors  and  control subjects. 

5. To  find  out  the  correlations  between  these  parameters  in  COVID-19  survivors  

and  control subjects, if any  . 
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RESEARCH  QUESTION 

Is  there  any  significant  correlation  between  Liver enzymes  in  diagnosed  COVID-19  

survivors and control subjects? 

STATISTICAL  HYPOTHESIS 

NULL  HYPOTHESIS (H0) : 

There  is  no  significant  correlation  between  liver  enzymes  in  diagnosed  COVID-19  

survivors and control subjects. 

ALTERNATE  HYPOTHESIS (H1) : 

There  is  significant  correlation  between  liver  enzymes  of  diagnosed  COVID-19  

survivors and control subjects .  
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METHODOLOGY 

TYPE  OF  STUDY :  A  case  control  study 

SAMPLING  METHOD:  Non-probability  purposive  sampling 

SUBJECT  SELECTION 

SELECTION  OF  CASES: 

 INCLUSION CRITERIA  (CASES): 

• Age  35-60  years 

• Patients  diagnosed  for  COVID-19  with  RT-PCR  /Rapid  Antigen  tests  without  

any  comorbidities 

• Not on hormonal, steroid, diuretics or any other therapies. 

• Patients having mild to moderate COVID-19 illness without   oxygen therapy at 

home. 

• Patients  having mild  to  moderate  COVID-19  illness  admitted in isolation ward of 

hospital without oxygen support 

EXCLUSION  CRITERIA : 

EXCLUSION CRITERIA 

1. Diagnosed COVID-19 survivors having comorbidities before COVID-19 will be 

excluded. 

2. Diagnosed COVID-19 survivors who have undergone hospitalization or oxygen 

therapy.  

3. Patients with alcohol  consumption,  and  smoking  history. 
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CONTROL  GROUP –  

1. Age 35 – 60 years. 

2. Age and gender matched. 

3. Apparently healthy subjects. 
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                                        SAMPLE  SIZE  ESTIMATION 

                  

Reference: Rosner B Fundamentals of biostatistics 7th ed. Boston, MA: Brooks / cole:2011

 

r = 1 ( control to case ratio )  

Z1 = it has desired power ( 0.84 for 80% power) 

Z1/2 = critical value and a standard value for the corresponding value for confidence ( at 

95% CI it is 1.96 )  

 = 0.52 standard deviation  

d = 0.12 effect size ( expected difference in the mean )  

group 1 = 35 

group 2 = 35  

Total sample size = 70.  

Reference paper: [149] 

Gameil, M.A., Marzouk, R.E., Elsebaie, A.H. et al. Long-term clinical and biochemical 

residue after COVID-19 recovery. Egypt Liver Journal 11, 74 (2021). 
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COLLECTION  OF  SAMPLES: 

• Under  aseptic  condition,  4ml  of  venous  blood  was  collected  from  the  subject  

in  a  plain  vial. 

• 1ml  of  blood  was used  for  estimation  of  serum  Alanine  aminotransferase(ALT). 

• 1ml  of  blood  was used for  estimation  of  serum  Aspartate  

aminotransferase(AST). 

• 1ml  of  blood was used for  estimation  of  serum  Alkaline  phosphatase(ALP). 

• 1ml of  blood  was used for  estimation  of  serum  Gamma-glutamyl 

transferase(GGT). 

STORAGE  AND  TESTING  OF  SAMPLE:  Testing  and  storage (at  -20 °C )  of  

sampling  was done  in  clinical  Research  Laboratory,  Department  of  Biochemistry,  

IIMS&R,  Integral  University,  Lucknow. 

LABORATORY  INVESTIGATION:  

1. Estimation  of  serum  Alanine aminotransferase(ALT): [150] 

Read absorbance at 340 nm using a semi-autoanalyser and the fixed time kinetic technique. 

The IFCC's recommendations were the foundation for this ALT reagent, which does not 

contain pyridoxal phosphate. Following is a list of the reactions that make up the assay 

system: 

1. Pyruvate and L-glutamate are produced as a result of the enzyme SGPT, which is present 

in the sample, transferring the amino group from alanine to the carbon atom of 2-

oxoglutarate. 
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2. LDH, which is present in the reagent, reduces pyruvate to lactate while simultaneously 

oxidising NADH to NAD. The rate at which the absorbance at 340 nm decreases as a result 

of NADH oxidation is used to track the reaction. 

3. LDH quickly and fully reduces endogenous sample pyruvate during the initial incubation 

period to prevent interference during the experiment. 

Normal  reference  value - 60U/L  for  men  and  42U/L  for  women. 

2. Estimation  of  serum  aspartate  aminotransferase(AST): [150] 

Read the absorbance at 340 nm using a semi-autoanalyser and the fixed time kinetic 

technique. 

Principle: This reagent does not contain pyridoxal phosphate but is based on IFCC 

recommendations. Following is a list of the reactions that make up the assay system: 

1. The sample's SGOT catalyses the transfer of the amino group from L-aspartate to 2-

oxoglutarate, resulting in the formation of oxaloacetate and L-glutamate. 

2. Oxaloacetate is converted to L-malate in the presence of NADH and malate dehydrogenase 

(MDH). NADH is converted to NAD during this process. The rate of decrease in absorbance 

at 340 nm caused by the oxidation of NADH to NAD is used to track the reaction. 

3 In order to quickly and completely reduce endogenous pyruvate and prevent it from 

interfering with the experiment, lactate dehydrogenase (LDH) must be added to the reagent. 

Normal  reference  value - 35 U/L is the normal reference value, and there are no 

appreciable sex-related variances. 

3. Estimation  of  serum  alkaline  phosphatase: [151] 
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Read the absorbance at 405 nm using a semi-autoanalyser and the fixed time kinetic 

technique. 

Principle: Glycerophosphate, phenylphosphate, and p-nitrophenylphosphate are only a few of 

the key substrates that have been used in alkaline phosphatase activity. The Bessey et al. 

approach was improved by Bowers and McPomb by using kinetic measurement. This 

procedure was improved by Tietz et al. to incorporate chelated zinc, magnesium, and 

HEDTA metal ion buffers. This approach has been modified by the alkaline phosphatase 

process.  

The sample's alkaline phosphatase catalyses the hydrolysis of colourless p-

nitrophenylphosphate to produce p-nitrophenol and phosphate at the assay's alkaline pH and 

p-nitrophenol in the form of yellow phenoxide (17).  

Normal  reference  value - 33-98 U/L for women and 43-115 U/L for men constitute the 

normal reference range. 

4. Estimation  of  serum  Gamma-glutamyl  transferase(GGT): [152] 

Read the absorbance at 405 nm using a semi-autoanalyser and the fixed time kinetic 

technique. 

L-y-glutamyl-3-carboxy-4 nitroanilide and glycylglycine are converted into L-y-

glutamylglycylglycine and 5-amino-2-nitrobenzonate through the action of the enzyme main 

- GGT. As the GGT activity in the sample increases, an increase in absorbance that is 

proportional to the rate of 5-amino-2-nitrobenzonate production is observed. 

Normal  reference  value - 40U/L for females and 70U/L for males is the standard reference 

value. 
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STATISTICAL  ANALYSIS  

Statistical  analysis  was  done by  using  GraphPad and Microsoft- Excel. Data  was  

represented  as  mean  ±  SD (standard  Deviation). An unpaired t-test was performed to 

compare the study parameters between cases and controls. Pearson’s correlation  analysis was 

employed to determine the relationship between variables. p- value  <0.05  was  considered  

statistically  significant. 
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More than a million COVID-19 patients have recovered from their illness and are resuming 

their normal social and professional lives. However, COVID-19 may also result in post-

traumatic stress disorder, problems and sequelae, as well as the virus's potential reactivation, 

in these patients [153]. 

Following up includes keeping knowledge about nucleic acid reactivation as one of its key 

goals. Although the most recent research indicates that a positive follow-up RT-PCR does not 

necessarily indicate infectivity [154], typical symptoms are present in a small fraction of 

recurrence patients and necessitate additional therapy [155-157]. 

On the other hand, it is crucial to comprehend the potential outcomes of COVID-19 patients 

who have been released, particularly if they have any other harmful conditions, in order to 

protect their life in the future [158, 159]. 

In the present study, we performed and analyzed biochemical parameters (liver enzymes) 

between COVID-19 survivors and control subjects. The liver enzymes ALT, AST, ALP & 

GGT are observed to be elevated in 54.28%, 45.71%, 51.42% and 2.8% patients, 

respectively.  

Pearson correlation was done to find out the correlation of liver enzymes as shown in the 

table no. 6 There is significant positive correlation between ALT&AST, ALT&ALP, 

ALT&GGT, as depicted in table no. 6 . 

ALT and ALP levels are elevated significantly in COVID-19 survivors, while  levels of AST 

and GGT  are elevated but  not significant. 
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                                                                              AGE - 

In present study, 35 COVID-19 survivors with verified negative SARS-CoV-2 RT-PCR tests 

were compared to 35 healthy persons without a history of COVID 19 with mean ages of 

44±10.24 and 45±8.64, respectively. Male and female participants make up 17.14% 82.85% 

and 37.14% 62.85% of the case and control groups, respectively. 

                             

                                      ALANINE AMINOTRANSFERASE 

After a negative RT-PCR test for SARS-CoV-2, ALT showed significant variations across 

the study groups, indicating a long-lasting effect residue. Table No. 2 and Fig. 6 demonstrate 

that COVID-19 survivors had significantly higher ALT values than control subjects (p = 

0.0020). 

Table no. 2 Comparison of ALT levels between controls and cases: 

Variable Control (Mean(IU/L)±S.D.) 

N=35 

Case (Mean(IU/L)±S.D.) 

N=35 

p-value 

ALT (IU/L) 30.18±5.10 36.63±10.73 0.0020 
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Fig.6  Comparison of ALT levels between controls and cases 

Table no. 2 & fig.6 shows the comparison of ALT levels between controls and cases. ALT 

was significantly (p= 0.0020) higher among cases ( 36.63(IU/L) ±10.73 ) than controls  

(30.18(IU/L) ±5.10). 

 

                                 ASPARTATE AMINOTRANSFERASE 

After a negative RT-PCR test for SARS-CoV-2, AST showed variations between the study 

groups, indicating a long-lasting effect residue, Table No. 3 and fig. 7. demonstrate that 

COVID-19 survivors had elevated AST values than control subjects, but the result was not 

statistically significant (p = 0.0738). 
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Table no. 3 Comparison of AST levels between controls and cases: 

Variable Control (Mean(IU/L)±S.D.) 

N=35 

Case (Mean(IU/L)±S.D.) 

N=35 

p-value 

AST (IU/L) 28.12±6.47 31.10±7.24 0.0738 

 

 

 

Fig.7 Comparison of AST levels between controls and cases  

Table no. 3 & fig.7 shows the comparison of AST levels between controls and cases. AST 

levels were elevated among cases (31.10(IU/L) ±7.24) than controls (28.12(IU/L) ±6.47). 

Result was statistically non-significant. 
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                                            ALKALINE PHOSPHATASE 

After a negative RT-PCR test for SARS-CoV-2, ALP showed significant variations across 

the study groups, indicating a long-lasting effect residue. Table No. 4 and Fig. 8 demonstrate 

that COVID-19 survivors had significantly higher ALT values than control subjects (p = 

0.0001). 

Table no. 4 Comparison of ALP levels between controls and cases 

Variable Control (Mean(IU/L)±S.D.) 

N=35 

Case (Mean(IU/L)±S.D.) 

N=35 

p-value 

ALP (IU/L) 88.78±13.13 106.05±15.56  0.0001 

 

 

Fig.8 Comparison of ALP levels between controls and cases 
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Table no. 4 & fig.8 shows the comparison of ALP level between controls and cases. ALP 

levels were significantly (p= 0.0001) higher among cases (106.05(IU/L) ±15.56) than 

controls  (88.78(IU/L) ±13.13). 

 

                                  GAMMA GLUTAMYL-TRANSFERASE 

After a negative RT-PCR test for SARS-CoV-2, GGT showed variations between the study 

groups, indicating a long-lasting effect residue, Table No. 5 and fig. 9. demonstrate that 

COVID-19 survivors had elevated GGT values than control subjects, but the result was not 

statistically significant (p = 0.7778). 

Table no. 5 Comparison of GGT levels between controls and cases 

Variable Control (Mean(IU/L)±S.D.) 

N=35 

Case (Mean(IU/L)±S.D.) 

N=35 

p-value 

GGT (IU/L) 13.94±9.02 14.67±12.43  0.7778 
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Fig. 9 Comparison of GGT levels between controls and cases 

Table no. 5 & fig.9 shows the comparison of GGT levels between controls and cases. GGT 

levels were elevated among cases (14.67(IU/L) ±12.43) than controls (13.94(IU/L) ±9.02). 

Result was statistically non-significant. 
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Table No. 6 Pearson Correlation Coefficient in between the study variables in Cases 

*.Showed that correlation is significant at the level (p<0.05) (2-tailed). 

** showed that correlation is significant at the level (<0.001) (2-tailed). 

  Age ALT AST ALP GGT  

 

Age 

 

Pearson correlation 1 -0.07 -0.02 0.011 -0.23  

Sig. (2-tailed) >0.05 >0.05 >0.05 >0.05 >0.05 

N 35 35 35 35 35 

 

ALT 

 

Pearson correlation 
-0.07 1 0.7275 0.50 0.625 

 

Sig. (2-tailed) 

>0.05  

               

<0.001 0.002 <0.001 

 

N 35 35 35 35 35 

 

AST 

 

Pearson correlation -0.02 0.7275 1 0.8845 0.1805 

Sig. (2-tailed) 

>0.05 

               

<0.001  <0.001 0.299 

N 
35 35 35 35 35 

 

 

ALP 

 

Pearson correlation 0.011 0.50 0.8845 1 0.0237  

Sig. (2-tailed) >0.05 0.002 <0.001  0.89 

N 35 35 35 35 35 

 

GGT 

 

Pearson correlation -0.23 0.625 0.1805 0.0237 1 

    Sig. (2-tailed) >0.05 <0.001 0.299 0.89  

     N 35 35 35 35 35 
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(Table no. 6 & fig.no. 10,11,12,13) shows the correlation matrix which represents the 

quantitative measurements of degree of relationship among different variables. 

• ALT and AST express a significant positive correlation (r = 0.7275). 

• ALT and ALP express a significant positive correlation (r = 0.50). 

• ALT and GGT express a significant positive correlation (r = 0.625). 

• AST and ALP express a significant positive correlation (r = 0.8845). 

• There is no correlation express in between AST and GGT (r = 0.1805). 

• There is no correlation express in between ALP and GGT (r = 0.0237). 

 

Fig,10: Scatter diagram showing association between ALT and AST in cases.   
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Fig,11: Scatter diagram showing association between ALT and ALP in cases.   

 

 

Fig,12: Scatter diagram showing association between ALT and GGT in cases.   
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Fig,13: Scatter diagram showing association between AST and ALP in cases.   
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Figure;15. Showing the result of the study 

In our study, we performed and analyzed biochemical parameters (liver 

enzymes) between COVID-19 survivors than control subjects. 

 

Liver Enzymes 

      ALT AST ALP GGT 

 ALT levels significantly 

elevated in COVID-19 

survivors as compared to 

Control subjects. 

  

Result shows Statistical 

significance. 

AST levels elevated in COVID-19 

survivors as compared to Control 

subjects. But it is not statistically           

non-significant.  

ALP levels significantly elevated 

in COVID-19 survivors as 

compared to Control subjects. 

GGT levels elevated in COVID-19 

survivors as compared to Control 

subjects. But it is not statistically           

non-significant. 

Conclusion 

This finding of the above study showed that the levels of ALT and 

ALP are significantly elevated in COVID-19 survivors as Control 

subjects, while the levels of AST and GGT elevated but it is 

statistically non-significant. 
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                                    DISCUSSION 
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The pattern of liver damage during acute COVID-19 has received a great deal of attention, 

but the long-term effects of COVID-19 on the functions of the liver are yet unknown. In the 

present investigation, liver enzymes differed statistically significantly between COVID-19 

survivors and people who had never been exposed to the virus. Significantly higher levels of 

ALT, AST, GGT, and ALP were found in COVID-19 survivors. 

Ya-Wen et. al. reported that for 14 days after discharge, COVID19 survivors had lower 

serum albumin and higher levels of ALT, GGT, and ALP. But within two months, these 

values progressively went back to normal. In our study, we found that long-term resolution of 

COVID-19 caused ALT, AST, GGT, and ALP levels to rise steadily over time. Fan et. al. 

[161] examination of the disruption of liver function in COVID-19 patients without 

concurrent elevation of serum total bilirubin, hepatic aminotransferases exhibited reversible 

mild to moderate rise. 

Additionally, Xu et. al. [162] demonstrated non-elevated blood bilirubin in COVID-19 

patients despite the high expression of ACE2 in the cholangiocytes rather than the 

hepatocytes of the hepatic vascular endothelium. They attributed these findings to the 

enormous systemic inflammatory response rather than a direct viral invasion. The precise 

pathogenesis of liver injury in COVID-19 patients, however, is still up for discussion. 

Numerous theories have been put forth to explain the pathogenesis of hepatic changes, 

including direct hepatocyte viral invasion mediated by ACE2, immune homeostasis 

disruption, systemic inflammatory response, concurrent hypotension, pneumonia-associated 

hypoxia, and cytokine storm with an increase in hepatic stellate cell numbers cytokine storm 

with an increase in pro-inflammatory cytokines, and drug-induced hepatotoxicity [163, 164]. 
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Tian et al. [165] found isolated macro-vesicular steatosis and mild sinusoidal dilatation 

without definitive evidence of bile duct damage. 

Zsuzsanna et. al. [166] findings further connected these alterations to lymphocytic 

endothelitis with hepatocyte necrosis brought on by direct vial invasion and immune cell 

hyper-activation. 

The comparatively longer follow-up period following the SARS-CoV-2 RT-PCR test results 

was very important feature of our study. Specifically, COVID-19 survivors with a history of 

mild to moderate disease were included in the case group. We made an effort to exclude out 

potential confounders such severe COVID-19 sickness and a history of acute or chronic 

morbidities prior to inclusion. Patients who were hospitalised or receiving oxygen therapy are 

also not included. We had to exclude alcohol abuse because we  included the GGT variable in 

our study. 

We deal many difficulties such as the lack of documented data of COVID-19 survivors 

before and during the acute stage of illness, we relied on the detailed medical history of 

participants  and limited time duration. However, honestly, we cannot rely fully on the story 

of participants. Single-centre study represented major limitations. In this study, we tried to 

detect the significant differences between COVID-19 survivors who are expected to be 

definitely healthy  versus healthy subjects without COVID-19 exposure.   

Even after all this we finished our work and concluded that there is small or major difference 

was found between these parameters of COVID-19 survivors and control subjects. ALT & 

ALP are significantly elevated in COVID-19 survivors. The levels of AST and GGT 

elevated, but it is statistically non-significant.    
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In this study we have also shown  the correlation matrix which represents the quantitative 

measurements of degree of relationship among different variables. 

Multi-centre trials with larger-scale, multiple ethnicities, longer follow-up period and 

invasive tools may help more advanced research in the future. 
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                       Conclusion 
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It is still unknown how much liver damage is related to the recent SARS-CoV-2 outbreak. In 

this work, we described the clinical features of 35 patients who were tested positive for 

COVID-19 and we include 35 healthy individuals without COVID-19 history. We compared 

the total outcome of both group to see the change in between these groups. 

We employed the levels of the liver enzymes ALT, AST, ALP, and GGT as the main 

screening tests to determine the liver's functional status. 

We made every effort to find any pathological, clinical, and biochemical remnants in our area 

following the retrieval of COVID-19. 

Here we report that, ALT and ALP were significantly elevated in approximately 45-50% of 

COVID-19-confirmed case history. While AST and GGT were also elevated but, it is 

statistically non-significant .  

Remaining severe clinical and biochemical abnormalities in COVID-19 survivors made 

longer-term, intensive medical follow-up care necessary. 
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The most of earlier studies used detailed medical questionnaires to assess post-COVID-19 

symptoms for only a few weeks following recovery. We looked for any potential 

pathological clinical symptoms and biochemical remnants that might longer after the real-

time polymerase chain reaction (RT-PCR) test for SARS-CoV-2 was negative. 

Among 35 COVID-19 survivors of mean age 44 and 37.14% male proportion and 62.85% 

female proportion, and among 35 Control healthy individuals of mean age 45 and 17.14% 

male proportion and 82.85% female proportion, were involved in this study. 

ALT levels were significantly elevated in COVID-19 survivors with mean 36.63(IU/L) 

±10.73 (p= 0.0020). The result of AST was elevated in COVID-19 survivors with a mean of 

31.10(IU/L) ±7.24 (p= 0.0738) but it is statistically non-significant..  ALP levels were 

significantly elevated in COVID-19 survivors with a mean of 106.05(IU/L) ±15.56    (p= 

0.0001). The result of GGT was slightly elevated in COVID-19 survivors with a mean of 

14.67(IU/L) ±12.43 (p= 0.7778), but it is statistically non-significant.   

Patients with COVID-19 may experience liver damage that are related to their clinical scores, 

basic diseases, symptoms, hospitalisation for pharmacological treatment, and consequences. 

The heart, kidneys, thyroid, lipid and glucose metabolism, immunological index, leukocyte, 

erythrocyte, haemoglobin, and platelet-related indexes were all connected with indicators of 

liver function. 

Poorer  recovery for COVID-19 patients may be indicated by abnormal liver function. When 

COVID-19 patients are followed for a long time, changes in liver function should be 

highlighted, along with the importance of using the right therapies to restore liver function. 
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              INTEGRAL INSTITUTE OF MEDICAL SCIENCE & RESEARCH, 

                                      INTEGRAL UNIVERSITY, LUCKNOW              

INCLUSION  CRIETERIA  (CASES)                                                          YES                         

NO 

• Age  35-60  years                                                   

• Patients  diagnosed  for  COVID-19  with  RT-PCR   

Or Rapid Antigen tests without any comorbidities,  

• Not on hormonal, steroid, diuretics or any other therapies. 

• Patients  having mild  to  moderate  COVID-19  illness   

 without   oxygen therapy at home. 

• Patients  having mild  to  moderate  COVID-19  illness   

admitted in isolation ward of hospital without oxygen support. 

EXCLUSION CRITERIA 

• Diagnosed COVID-19 patients having comorbidities before                                    

COVID-19 will be excluded. 

• Diagnosed  COVID-19  patients  who  were   hospitalized      

for oxygen  therapy 

• Patients with alcohol  consumption,  and  smoking  history.           

 

The subject is eligible for the study if all INCLUSION criteria are YES and all 

EXCLUSION criteria are NO. 

INVESTIGATOR STATEMENT  

I have verified the data entered in the case report form and have determined that it is 

complete, accurate, and compatible with the source documents  

 

. 

Investigator’s Name                             Investigator’s Signature                    Date  

 

Mobile number:                                                           
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             INTEGRAL INSTITUTE OF MEDICAL SCIENCE & RESEARCH, 

                                   INTEGRAL UNIVERSITY, LUCKNOW  

 

CASE REPORT PROFORMA  

Registration No/Date :                                         OPD  IPD  

Name ( in capital) : 

Father Name / Husband Name : 

Mother Name  

Date of birth  

Age :   

Sex:                            MALE                                FEMALE  

Marital status : 

Permanent Address : 

Current Address : 

Current status : 

Mobile No. 

Category :     GEN                             OBC                    SC                  ST    

Nationality   

Mother Tongue    

Social / Economical Status :        Annual income (approx. )  

Education Level :   Uneducated / Metric / Graduate / Postgraduate / Ph. D  

Vegetarian / Non Vegetarian : 

Physical Activity :     Sedentary/ Moderate / Active  
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           INTEGRAL INSTITUTE OF MEDICAL SCIENCE & RESEARCH, 

                                  INTEGRAL UNIVERSITY, LUCKNOW  

 

DEMOGRAPHICS  

1. AGE                                                years    

                                                    

2. SEX                        MALE                                         FEMALE 

  

 

3. RELIGION      

 

 

4. HEIGHT                                         cm 

 

 

5. WEIGHT                                        kg  

 

                                                 RT – PCR           RAPID ANTIGEN TEST 

 

6. COVID -19 REPORT   

 

 

7. BODY     MASS    INDEX (  BMI    )                                kg/m2 

 

 

8. WAIST HIP RATIO :   

 

9. SBP (mm/Hg ) : 

 

10. DBP (mm/Hg ): 
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MEDICAL HISTORY 

 

1. DURATION   OF COVID - 19             

 

                                                                          YES                NO                        

2. COVID -19 COMPLICATION                                   

 

3. .TREATMENT      

      IF YES , SPECIFY :         

 

        DURATION OF TREATMENT : 

 

4  . PATIENT COMPLICATIONS:   MILD    MODERATE   SEVERE           
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                           INFORMED CONSENT FORM (FOR CASE) 

• I, NAGMA  IRFAN   research scholar Medical Biochemistry IIMS&R, Lucknow.  

• For this study, I will take your 4ml blood sample for the estimation of Serum ALT, AST, 

ALP, GGT.  

• The blood is only subjected for estimation of Serum ALT, AST, ALP, GGT.  

• There will be no charges /fees/any consideration given or taken for the study.  

• Your identity will be confidential and information and result of your blood test will not be 

revealed to any other except you if you desire.  

• The study has nothing to do with your treatment and is not going to hamper if you refuse to 

participate. 

• I am not associated with your treating doctor panel.  

• The study has nothing to do with your current treatment but may improve the knowledge and 

understanding of disease process and that knowledge may or not be helpful in future.  

• After knowing the all above detail would you like to participate in our study? Yes/ No  

  CONSENT FORM 

 I………………………aged………..W/O,D/O,S/O……………………………. UID No. 

……………………………………agree  to  participate  in  the  research  work. 

My blood sample is used only for this research, Topic “ EVALUATION  OF  LIVER  ENZYMES  IN 

DIAGNOSED COVID-19  SURVIVORS  AND  CONTROL  SUBJECTS”  and  not  for  any  other  

purpose. 

I  have  known  the  details  of  the  research  work  very  well  and  I give  my  consent  for  the  same. 

Date :  

Signature/thumb  impression  of  the  patients:                 Name  of  research  scholor 

 

Signature/thumb  impression  of  the  witness:              signature  of  research  scholor   
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                                                      सूचना पत्र (FOR CASE) 

1.मै नगमा  इरफान मेडिकल बायोकेडमस्ट्र ी आईआईएमएसआर लखनऊ में शोध छात्र हूँI 

2.हमारे अध्यन में नमूने के तौर पर आपका 4 डमली लीटर ब्लि डलया जायेगा 

3.मैं आपको आश्वस्त करता हूं,डक नमूने का उपयोग अन्य जाूँच के डलए नही डकया जायेगा I 

4.इस परीक्षण के डलए ना ही शुल्क डलया अथवा डिया जायेगा I 

5.इस िौरान आपकेद्वारा िी गयी सारी जानकारी परीक्षण गोपनीय रखा जायेगा I 

6.आप अगर चाहेंगे तो उसका पररणाम आपको बताया जायेगा I 

7.मै आपके इलाज से सम्बन्धित डचडकत्सीय अनुभाग का डहस्सा नही ूं हूं I 

8.आप इस अध्यन में अपनी से्वच्छा से शाडमल अथवा इूंकार कर सकते हैं I 

9.इससे आपके इलाज पर कोई िुष्प्रभाव नही ूं पड़ेगा I 

10.इस समस्त तत्व को समझते हुए क्या अध्यन में योगिान िेने की सहमडत प्रिान करते है   हाूं/नही ूंI 

 

                                                          स्वीकृति/सहमति पत्र 

मै.............................................................उम्र..........................पुत्र/पुत्री/पत्नी...................................डनवासी....

...................................................................................................................................... 

मुझे अधय्यन शीर्षक  "इवेलू्यएशन ऑफ़ लीवर एंजाइम इन डायग्नोज्ड कोतवड-19 सवााइवसा एंड कंट्र ोल 

सबे्जक््टस” की सूंभावनाओ एवूं पररणामो के बारे में डवडधवत बताया गया है I 

अतः मै सूडचत करता/ करती हूँ एवूं डलन्धखत सहमडत िेता / िेती हूँ, डक मेरे रक्त का नमूना केवल  ऊपर कहे गये 

अधय्यन के डलय एकडत्रत डकया जाए I 

 

रोगी के हस्ताक्षर/अूँगूठे के डनशान                            शोध छात्र के हस्ताक्षर 

 

गवाह के हस्ताक्षर/अूंगूठे के डनशान 
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                                INFORMED CONSENT FORM (FOR CONTROL) 

• I, NAGMA  IRFAN   research scholar Medical Biochemistry IIMS&R, Lucknow.  

• You  are  apparently  healthy  individual. 

• For this study, I will take your 4ml blood sample for the estimation of Serum ALT, AST, 

ALP, GGT..  

• The blood is only subjected for estimation of Serum ALT, AST, ALP, GGT.  

• There will be no charges /fees/any consideration given or taken for the study.  

• Your identity will be confidential and information and result of your blood test will not be 

revealed to any other except you if you desire.   

• The study may improve the knowledge and understanding of disease process and that 

knowledge may or not be helpful in future.  

• After knowing the all above detail would you like to participate in our study? Yes/ No  

CONSENT FORM 

 I………………………aged………..W/O,D/O,S/O………………………… UID No. 

……………………………………agree  to  participate  in  the  research  work. 

My blood sample is used only for this research, Topic “  EVALUATION  OF  LIVER  ENZYMES  

IN  DIAGNOSED  COVID-19  SURVIVORS  AND  CONTROL  SUBJECTS  and  not  for  any  

other  purpose. 

   I  have  known  the  details  of  the  research  work  very  well  and  I give  my  consent  for  the  

same. 

Date :  

 

             Signature/thumb  impression  of  the  patients:                 Name  of  research  scholor 

 

             Signature/thumb  impression  of  the  witness:              signature  of  research  scholor  

 

                  Mobile number:                                                          Mobile number: 
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सूचना पत्र (FOR CONTROL) 

1.मै  नगमा  इरफान मेडिकल बायोकेडमस्ट्र ी आईआईएमएसआर लखनऊ में शोध छात्र हूँI 

2.मैं आपको आश्वस्त करता हूं,डक नमूने का उपयोग अन्य जाूँच के डलए नही डकया जायेगा I 

3. हमारे अध्यन में नमूने के तौर पर आपका 4 डमली लीटर ब्लि डलया जायेगा  

4.इस परीक्षण के डलए ना ही शुल्क डलया अथवा डिया जायेगा I 

5.इस िौरान आपकेद्वारा िी गयी सारी जानकारी परीक्षण गोपनीय रखा जायेगा I 

6.आप अगर चाहेंगे तो उसका पररणाम आपको बताया जायेगा I 

7.आप इस अध्यन में अपनी से्वच्छा से शाडमल अथवा इूंकार कर सकते हैं I 

8.इस समस्त तत्व को समझते हुए क्या अध्यन में योगिान िेने की सहमडत प्रिान करते है   हाूं/नही ूंI 

स्वीकृति/सहमति पत्र  

मै.............................................................उम्र..........................पुत्र/पुत्री/पत्नी...................................डनवासी....

...................................................................................................................................... 

मुझे अधय्यन शीर्षक  " इवेलू्यएशन ऑफ़ लीवर एंजाइम इन डायग्नोज्ड कोतवड-19 सवााइवसा एंड कंट्र ोल 

सबे्जक््टस” की सूंभावनाओ एवूं पररणामो के बारे में डवडधवत बताया गया है I 

अतः मै सूडचत करता/ करती हूँ एवूं डलन्धखत सहमडत िेता / िेती हूँ, डक मेरे रक्त का नमूना केवल  ऊपर कहे गये 

अधय्यन के डलय एकडत्रत डकया जाए I 

 

रोगी के हस्ताक्षर/अूँगूठे के डनशान                            शोध छात्र के हस्ताक्षर 

 

गवाह के हस्ताक्षर/अूंगूठे के डनशान 

 

 

 

 



 
 
  

77 
 

 



Submission author:
Assignment title:
Submission title:

File name:
File size:

Page count:
Word count:

Character count:
Submission date:

Submission ID:

Digital Receipt
This receipt acknowledges that Turnitin received your paper. Below you will find the receipt
information regarding your submission.

The first page of your submissions is displayed below.

National Printers
PC-20
nagma plag
NAGMA_THESIS_FINAL-3a.docx
905.44K
45
5,956
34,420
16-Sep-2022 01:15AM (UTC-0500)
1888692021

Copyright 2022 Turnitin. All rights reserved.






























































































	1. FRONT
	2. NAGMA THESIS FINAL-3a (000)
	3
	nagma plag.pdf



