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ABSTRACT 

Background: Emerging and re-emerging infectious diseases have plagued mankind and have 

been potential killers since historic times. Objective: To evaluate the remnant and new 

manifestations in discharged patient after acute COVID 19 up to 6 months. 

Material and Methods: This observational cross sectional study was conducted in at 

Tertiary Care Hospital in Central India in wards and OPDs. Patients who were diagnosed, 

treated and discharged for COVID -19 infection and now presented with either signs or 

symptoms consistent with COVID- 19 infection or those not explained by any alternative 

means. Duration of study was conducted from Nov 2020 to Dec 2022.   

Results: There are less number of patients with NL ratio more than 8, likely because of 

higher mortality associated with high NL ratio. Among the dreadful post covid manifestation 

diabetes seen in (8.4%), CNS involvement seen in (8.04%), Mucor mycosis (5.9%), 

pulmonary thromboembolism (1.7%). Other symptoms which were also seen were dyspnea 

(49.5%), anosmia (42.8%), hairfall (23.5%), sinusitis (19.3%), headache (17.6%), chest pain 

(15.1%), depression (13.4%) etc. Mucor mycosis is observed in patients who were previously 

diabetic or develops diabetes during acute covid infection.  

Conclusion: It is clear that care for patients with COVID-19 does not conclude at the time of 

hospital discharge, and interdisciplinary cooperation is needed for comprehensive care of 

these patients in the outpatient setting. As such, it is crucial for healthcare systems and 

hospitals to recognize the need to establish dedicated COVID- 19 clinics, where specialists 

from multiple disciplines are able to provide integrated care. 

Keywords: Post COVID-19 Manifestations, NL ratio, Mucor mycosis. 

 

INTRODUCTION  

Twenty-first century saw the advent of several infectious diseases that wreaked havoc on 

human civilization leading WHO to generate a list of blue-print priority1 diseases including a 

disease “X” with a pandemic potential to be caused by an organism yet unknown. 

Soon enough Disease “X” emerged in late December 2019, when a bunch of pneumonia 

cases with unknown etiology emerged from the local seafood market in Wuhan, capital of 

Hubei province in China and heralded a global pandemic of zoonotic origin engulfing most 

countries of the world except the Antarctica continent. The novel pandemic was christened as 

Coronavirus disease or COVID-19 caused by the betacorona virus SARS-CoV-2, closely akin 
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to SARS-CoV-1 (2002) and the MERS (2012). The virus was isolated from human 

respiratory epithelial cells and after genomic sequencing was identified as seventh member of 

the family betacoronavirus, subfamily Orthocoronavirus, quite similar to bat coronaviruses.2 

This virus has several dynamic facets from causing asymptomatic to critical life- threatening 

respiratory manifestations. Our understanding of COVID-19 has ever been evolving since its 

emergence. This formidable foe with its contagiousness and virulence abetted by global trade 

and tourism was declared a global pandemic on March 11th, 2020, by WHO and continues to 

be a global threat. 

Since the start of this pandemic INDIA has observed 3 COVID-19 waves with total cases 

4.47 Cr and total deaths 5.31 L according to MINISTRY OF HEALTH AND FAMILY 

WELFARE. India has witnessed maximum cases during 2nd wave, that is on 6th of May 

2021 which was around 4,14,188 with maximum deaths on 18th of May 2021 which was 

around 4,529. Till now India has reported 4,46,75,413 confirmed cases with recovery of 

4,41,39,299 patients and total death count being 5,30,647 (8 Dec 2022). With time the 

infectious agent has evolved into different variants, Omicron BA.5 being the most contagious 

and maximum severity in the world. Till now scientist have managed to tackle the spread of 

disease and treatment in the form of social hygiene, vaccination, and antiviral therapy. 

Pulmonary complications Organic or functional impairments have been reported in SARS-

CoV-2 survivor COVID-19 patients following acute pneumonia. Most COVID-19 patients 

experience mild-moderate respiratory complications, and about 5% of them develop ARDS. 

It has been reported that ARDS has three pathological phases (exudative, proliferative, and 

fibrotic Remarkably, persistent symptoms and pulmonary radiological changes may persist 

for 6 months in 50% of COVID-19 patients survivors. Of note, radiological abnormalities and 

lung fibrosis may persist up to 6 months following an acute SARS-CoV-2 infection. 

In PCS patients, there are noteworthy thromboembolic disorders with an incidence of less 

than 5%. As well, omitting thrombo-prophylaxis in post-COVID-19 patients may increase the 

risk of thrombosis with the development of cardiac thrombus and ischemic stroke. The 

median period for the development of thromboembolic complications in PCS patients were 

23 days. The possible mechanisms for thromboembolic complications in PCS patients could 

be idiopathic, complement activation, development of neutrophil extracellular traps, platelet 

activation, platelet- neutrophil interactions, hypoxia, and exaggerated pro-inflammatory 

response. These pathophysiological changes are similar to those seen in thrombotic 

microangiopathic syndrome in COVID-19 patients. Remarkably, unlike other disorders and 

complications reported in PCS patients, thromboembolic complications in PCS patients are 

related to the hyper-inflammatory state’s severity and duration in the initial acute SARS-

CoV-2 infection. 

PCS includes a plethora of conditions and symptoms, and the incidence of explicit symptoms 

may vary according to the severity, duration, and nature of acute infection. Fatigue represents 

the most common symptom of PCS and is found in critically ill COVID 19 patients. 

Respiratory symptoms are more common in PCS patients, including chest pain, dyspnea, and 

exercise intolerance, though worsening dyspnea in PCS patients has been reported to 

exaggerate during ICU hospitalization. 

 

MATERIAL & METHODS 

This observational cross sectional study was conducted in at Tertiary Care Hospital in Central 

India in wards and OPDs. Patients who were diagnosed, treated and discharged for COVID -

19 infection and now presented with either signs or symptoms consistent with COVID- 19 

infection or those not explained by any alternative means. Duration of study was conducted 

from Nov 2020 to Dec 2022. Approval from the Institutional Ethics Committee (IEC) was 

sought.  Permission was sought from Head of the Department and other unit Chiefs, 
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Department of General Medicine for carrying out the study.  Informed written consent in 

Subject’s vernacular language was taken before      enrolment for study. 119 study subjects 

were included in study based on inclusion and exclusion criteria. 

Sample Size 

A total sample size of 119 patients with previous history of COVID-19 infection were 

included in this study. 

Sample Size Estimation 

With reference to the study done Assessment and Characterization of Post- COVID-19 

manifestations. Fatigue was found to be the most common presenting symptom, with a 

proportion of 72.8%. 

• p = 0.909 

• Absolute precision (d) = 8% 

• Desired confidence level = 95% 

• Sample size (n) = 119 

• Formula 

 

Sampling Technique 

A convenient consecutive sample technique was used. 

Inclusion Criteria 
Patients who were admitted in the tertiary care hospital, who subsequently discharged after 

successful treatment who are willing to take part in the study. 

Exclusion Criteria 

• RT-PCR negative SARI patients. 

• Patients with known chronic illness like Chronic Kidney Disease, Chronic Liver Disease 

Statistical Analysis 

Data were double entered using Microsoft Excel 2016 and analysed using SPSS version 22. 

Data were summarised in frequency tables, pie charts, and histograms. Categorical variables 

were reported as a proportion. Continuous data were described as means (standard deviation) 

or medians (interquartile range) depending on the distribution of data. The T-test was applied 

in the following results whenever necessary. The level of significance criteria was selected at 

P<0.05. 

 

RESULTS 

 

Out of 119 study subjects, 94 (78.99 %) are male and remaining 25 (21.01 %0) are female. 6 

(5.04) belong to age group less than 20 years, 40 (33.61%) belongs to 21-30 years, 16 

(13.45%) belongs to 31-40 years, 24( 20.17%) belongs to 41-50 years, 17(14.29%) belongs to 

51-60 years, 7(5.88%) belongs to 61-70 years and 9(7.56%) belongs to group with age more 

than 70. 

This data shows that maximum no. of subjects are from age group 21-30 years that is youth 

and minimum from age below 20 years i.e students followed by elderly age group 61-70 

years followed by age group above 70 years. 

There is only one subject with minimum hospital stay of less than 5 days (3 days) and eight 

subject with hospital stay more than 20 days (including one with 45 days of hospital stay) 

data shows that maximum i.e. 82 subjects had hospital stay of 5 to 10 days. 
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Increase in the CTSS score was seen in only two patients who reported an increase from the 

mild category to moderate and severe category respectively. 

 

 

 
Graph 1: Comparison of CTSC score on admission and on discharge 

 

 

 
Graph 2: Comparison of Chest X-ray Score on Admission and on discharge 

 

 

Association between CT severity and x ray on admission which is suggestive of 34 subjects 

having x ray score less than 3 had CT severity of mild (< 8) in 32 subject and moderate (9 -



 

  

  

1165 
 

15) in 2 subjects. Also 85 subjects having x ray score more than 3 had CT severity of mild in 

20 subjects, moderate in 48 subjects and sever (16- 25) in 17 subjects. 

Association between X ray score and CT severity score after discharge. 116 subjects having 

X ray score <3 had mild CT severity on follow up, while 3 subjects having X ray score > 3 

had 1 subject in each mild, moderate and sever Ct severity group. 

 

Table 10: Association between CT severity score and NL ratio (on admission) 

 CTSS ON ADMISSION  

Total 

 

Mild MODERA

T E 

Severe 

NL RATIO ON 

ADMISSION 
MILD 7 3 0 10 P>0.05 

MODERA TE 45 47 17 109 

TOTAL 52 50 17 119  

 

Table 11 shows 10 subjects having mild NL ratio had mild CT severity score in 7 subject and 

moderate CT severity in 3 subjects, out of 109 subjects with moderate NL ratio, 45 subjects 

had mild CT severity score , 47 subjects had moderate CT severity score and 17 subjects had 

sever CT severity score. 

 

Table 12: Association between CT severity score and NL ratio (on discharge) 

 CTSS on Discharge Total  

Mild Moderate Severe 

NL Ratio on 

Follow UP 

Mild 10 0 0 10 P>0.05 

Moderate 107 1 1 109 

Total 117 1 1 119  

 

Table 13 shows 10 subjects having mild NL ratio had all that is 10 out of 10 with mild CT 

severity score, 109 subjects having moderate NL ratio had 107 subjects with mild CT severity 

score, 1 subject moderate CT severity score and remaining 1 had sever CT severity score. 

 

Table 13: Comparison of Sign and symptoms on admission and after discharge 

Signs and 

Symptoms 

ON Admission After Discharged P-Value 

N % N %  

FATIGUE 112 94.12 90 75.63 <0.0001,HS 

FEVER 112 94.12 8 6.72 <0.0001,HS 

DYSPNEA 76 63.87 59 49.58 0.0004,HS 

JOINT PAIN 17 14.29 15 12.61 0.6698,NS 

CHEST PAIN 12 10.08 18 15.13 0.2207,NS 

COUGH 108 90.76 92 77.31 0.00225,HS 

ANOSMIA 26 21.85 51 42.86 0.0014,HS 

RHINITIS 5 4.20 11 9.24 0.0833,NS 

RED EYE 30 25.21 10 8.40 0.0004,HS 

DYSGEUSIA 12 10.08 15 12.61 0.5637,NS 

HEADACHE 12 10.08 21 17.65 0.0833,NS 

EXPECTORATION 6 5.04 4 3.36 0.4795,NS 

LOSS OF APPETITE 36 30.25 67 56.30 <0.0001,HS 
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SORE THROAT 29 24.37 69 57.98 <0.0001,HS3 

VERTOGO 3 2.52 14 11.76 0.0045,HS 

MYALGIA 88 73.95 91 76.47 0.6394,NS 

DIARRHOEA 13 10.92 2 1.68 0.0023,HS 

CNS 

MANIFESTATION 

2 1.68 6 8.04 0.1573,NS 

DEPRESSION 1 0.84 16 13.56 0.0001,HS 

HAIR FALL 1 0.84 28 23.53 <0.0001,HS 

SINUSITIS 1 0.84 23 19.33 <0.0001,HS 

PULMONARY 

THROMBOEMBOLISM 

0 0 2 1.68 0.1573,NS 

CARDIOMYOPATHY 0 0 4 3.36 0.0455,S 

DIABETES 6 5.04 10 8.40 0.2482,NS 

MUCOR 0 0 7 5.88 0.0028,HS 

 

Table 14: Distribution of symptoms according to duration after discharge 

SIGN & SYMPTOMS < 4 WEEKS 4 TO 12 

WEEKS 

12 TO 24 

WEEKS 

> 24 

WEEKS 

FATIGUE 57 (47.9%) 21 (17.6%) 4 (3.4%) 8 (6.7%) 

FEVER 4 (3.4%) 3 (2.5%) 1 (0.8%) 00 

DYSPNEA 35 (29.4%) 14 (11.8%) 4 (3.4%) 6 (5%) 

JOINT PAIN 11 (9.2%) 3 (2.5%) 1 (0.8%) 00 

CHEST PAIN 5 (4.2%) 7 (5.9%) 5 (4.2%) 1 (0.8%) 

COUGH 45 (37.8%) 26 (21.8%) 14 (11.8%) 7 (5.9%) 

ANOSMIA 30 (25.2%) 12 (10.1%) 9 (7.6%) 00 

RHINITIES 8 (6.7%) 3 (2.5%) 00 00 

RED EYE 7 (5.9%) 3 (2.5%) 00 00 

DYSGUSEIA 12 (10.1%) 2 (1.7%) 1 (0.8%) 00 

HEADACHE 11 (9.2%) 7 (5.9%) 3 (2.5%) 00 

EXPECTORATION 2 (1.7%) 2 (1.7%) 00 00 

LOSS OF APPETITE 36 (30.3%) 22 (18.5%) 9 (7.6%) 00 

SORE THROAT 44 (37%) 19 (16%) 6 (5%) 00 

VERTIGO 9 (7.6%) 4 (3.4%) 1 (0.8%) 00 

MYALGIA 63 (52.9%) 27 (22.7%) 2 (1.7% 00 

DIARRHOEA 2 (1.7%) 00 00 00 

CNS MANIFESTATION 2 (1.7%) 3 (2.5%) 1 (0.8%) 00 

DEPRESSION 7 (5.9%) 6 (5%) 3 (2.5%) 00 

HAIRFALL 13 (10%) 11 (9.2%) 3 (2.5%) 1 (0.8%) 

SINUSITIES 12 (10.1%) 9 (7.6%) 2 (1.7%) 00 

PULMONARY 

THROMBOEMBOLISU 

M 

 

00 
 

2 (1.7%) 
 

00 
 

00 

CARDIOMYOPATHY 00 1 (0.8%) 3 (2.5%) 00 

DIABETES 3 (2.5%) 2 (1.7%) 4 (3.4%) 1 (0.8%) 

MUCOR 2 (1.7%) 5 (4.2%) 00 00 

 

Cough was prominent symptom noticed in 92 (77.3%) subjects of which 45 (37.8%) subjects 

noticed it as INFECTION RELATED SYMPTOM, 26 (21.8%) as ACUTE POST COVID, 
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14 (11.8%) as LONG COVID and 7 (5.9%) subjects found to have PERSISTANT LONG 

COVID. 

Mucor mycosis over right hard palate (A), which was causing pain and loosening of teethes 

of right upper jaw with obvious swelling of right sided cheeks. Image B shows growth of 

Mucor mycosis in the right maxillary sinus. Image C shows KOH mount of scrapping 

collected from black growth. 

 

DISCUSSION  

Out of the total study subjects, 79% were males and 21% were females. Most of them 

belonged to 18-31 years age group followed by 46-59 years with mean age as 41.69 ± 15.73 

years. In a study conducted in China, 49.5% were men and 50.5% were females.
[3]

 In the 

study conducted by Chaolin Huanget al., the median age of the enrolled participants was 57•0 

(47•0–65•0) years, with 897 (52%) men and 836 (48%) women.
[4]

 Mandal et al., reported 

62% males and38% females with mean age 59.9 years.
[5]

 

In the current study, the duration of hospital stay varied from 3-50 days with averagestay 

duration of 9 days and maximum (89.9%) having stay ≤15 days. A study from China Shen Y 

et al, reported median duration of hospital stay as 14.0 (9.0-20.0) days[6]. Chaolin Huang et 

al, reported the median duration of hospital stay as 14•0 (10•0–19•0) days and time 

exclusively in the ICU as 14•0 (6•5–25•5) days.
[7]

 A mean length of hospital stay of 7 (2-24 

days) days was reported by Ashish Namaskar et al.
[8]

 In the present study, on the basis of CT 

severity score, 43.6% had mild disease and42.1% had moderate disease on admission. This 

changed on follow up, where almostall (98.3%) study subjects had indications of only mild 

disease. Increase in the CTSS score on follow up was seen in only two patients who reported 

an increase from the mild category to moderate and severe category respectively. 

On the basis of chest X-ray severity scoring in the present study subjects, 36.1% had score of 

3, 29.5% had score of 4 and 5.8% had a score of 5 on admission. On follow up, most of study 

subjects (52.1%) reported score of zero followed by 31.1% reporting only 1. There was a 

significant association seen between the CT severity scoring and chest X-ray scoring among 

the study subjects both on admission and on follow up. Radiological and physiological 

abnormalities were still found in a considerable proportion of COVID-19 survivors without 

critical cases 3 months after discharge in study done by Qin-fu-Xu et al.
[9]

 

The subjects in current study were also studied according to their NL ratio. On admission, 

91.6% had a moderate NL ratio and remaining had a mild NL ratio. On follow up, the 

frequency reversed, with 78.9% having mild NL ratio and only 21.1% having moderate NL 

ratio. None of the study subjects reported severely high NL ratio. The NL ratio had no 

association with the CT severity scoring. NLR was also shown to have significant correlation 

with CT severity scoring in study done by Uday Yanamandra et al.
[10]

 While SARS-CoV-2 

was detected in many organ systems, the lungs seem to be the main organs affected by the 

virus (105– 107). Abnormal lung functions and structural changes were reported up to 6 

months after hospitalization in mild-to critical COVID- 19 patients by Salamanna F.
[11]

 The 

most common symptoms seen on admission in the present study were fatigue (94.1%), fever 

(94.1%), cough (90.7%), myalgia (73.9%) and dyspnea (63.8%). A study from China done by 

Zhang X et al
[12]

 reported during hospitalisation most common symptoms as fever, cough, 

fatigue, anorexia and shortness of breath. In a prospective study done by Mahmud et al.
[13]

 the 

most common acute COVID symptoms seen were fever, cough, respiratory distress, anosmia, 

anorexia, headache, lethargy. Out of which, only 46% developed long term symptoms and 

these were significantly higher in females. 

Persistent medical problems reported following acute COVID-19 may include a wide 

spectrum of symptoms and conditions. Persistent medical problems may be related toresidual 

inflammation during the convalescent phase, organ damage, non- specific effects from 
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prolonged ventilation such as post-intensive care syndrome, prolonged hospitalization, social 

isolation, or impact on underlying medical conditions in a study done by Liang L et al
[14]

 The 

post COVID symptoms were myriad in the current study. The most commonly seen were 

myalgia (77.3%), cough (77%), fatigue (75.6%) sore throat (58%) and lossof appetite 

(56.3%) which were persistent after the acute phase of disease. The new symptoms which 

developed after discharge were mucor (5.9%), cardiomyopathy (3.4%) and pulmonary 

thromboembolism (1.7%). Other symptoms which were also seen were dyspnea (49.5%), 

anosmia (42.8%), hairfall (23.5%), sinusitis (19.3%), headache (17.6%), chest pain (15.1%), 

depression (13.4%) etc. The underlying mechanism of the psychiatric consequences of 

COVID-19 is likely 

to be multifactorial and might include the direct effects of viral infection, the immunological 

response, corticosteroid therapy, ICU stay, social isolation, and stigma a study done by Oliver 

D, et al.
[15]

 Similar to survivors of acuterespiratory distress syndrome (ARDS) from other 

etiologies, dyspnea is the most common persistent symptom beyond acute COVID-19, 

ranging from 42–66% prevalence at 60–100d follow-up a study done by Sehgal, K et al.
[16]

 A 

review article published by Ben Hu et al.
[17]

 noted the most common symptoms are fever, 

fatigue and dry cough on infection. Xue Zhang et al., reported the most common symptoms at 

1 year after discharge were fatigue, sweating, chest tightness,anxiety, and myalgia.
[18]

 Fever 

was not reported by any patient which was also true for the current study. The most common 

symptoms after discharge were fatigue or muscleweakness (1038 [63%] of 1655) and sleep 

difficulties (437 [26%] of 1655) as reportedby Chaolin Huang et al,
[19]

 in their study. More 

severely ill patients had increased risk of pulmonary diffusion abnormality, fatigue or muscle 

weakness, and anxiety or depression. A follow-up study of SARS survivors showed that 40% 

of patients still hada chronic fatigue problem for a mean period of 41•3 months after 

SARS.
[20]

 In a post-acute outpatient service established in Italy by Carf, A. et al, reported 

persistence of symptoms in 87.4% of 143 patients discharged from hospital who recovered 

from acute COVID-19 at a mean follow-up of 60 d from the onset of the first symptom.
[21]

 

Fatigue (53.1%), dyspnea (43.4%), joint pain (27.3%) and chest pain (21.7%) were the most 

commonly reported symptoms. Fatigue, dyspnea and psychological distress, such as post-

traumatic stress disorder (PTSD), anxiety, depression and concentration and sleep 

abnormalities, were noted in approximately 30% or more study participants at the time of 

follow-up in various studies as reportedin a comprehensive review done by Ani Nalbandian 

et al.
[22]

 A cross sectional study done by Mandal et al, reported persistent breathlessness 

(53%),cough (34%) fatigue (69%), depression (14.6%), elevated d-dimer (30.1%) and CRP 

(9.5%)after 54 days follow up.
[23]

 A systematic review by Salamanna et al, reported the main 

widespread reported long-term symptoms in COVID-19 patients as chronic fatigue, dyspnea, 

shortness of breath, chest pains, headache, loss of smell/taste, muscle, and joint pain, 

followed bydepression, anxiety, insomnia, and itchy body, heart palpitations, tachycardia, 

anorexia, tingling fingertips, and brain fog.
[24]

 The study done by Ashish Nimsarkar et al, 

reported fatigue (75.5%), dyspnea (70%), anosmia (55.5%) and myalgia (62%) in a high 

proportion of individuals.
[25]

 

In the recent study most of the post COVID symptoms were in the duration of 5-12 weeks, 

followed by <5 weeks and then 13-24 weeks. Very few symptoms like fatigue (6.7%), cough 

(5.9%), dyspnea (5%), chest pain (0.8%), hair fall (0.8%) and diabetes (0.8%) were seen to 

persist beyond 24 weeks. Fatigue has been reported up to sevenmonths by patients after the 

onset of COVID-19 causing significant disability, while many patients continue to experience 

fatigue beyond seven months requiring thorough investigation done by Moreno-Pérez O et 

al.
[26]

 Chest pain affected up to 22% of survivors after two months. Chronic obstructive 

pulmonary disease emerged as a risk-factor contributing to severelung function impairment in 

patients with post-COVID syndrome; whether thesepatients are at increased risk for 
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progressive lung fibrosis will require a longer follow-up done by Bellan M et al.
[27]

 A 

systematic review done by Mohamad Salim Alkodaymi et al, found that a large proportion of 

patients experience post-acute COVID-19 syndrome 3 to 12 months after recovery from the 

acute phase of COVID-19.
[28]

 

 

CONCLUSION 

Currently, healthcare professionals caring for survivors of acute COVID-19 have the key role 

of recognizing, carefully documenting, investigating and managing ongoing or new 

symptoms, as well as following up organ-specific complications that developed during acute 

illness. 

It is also imperative that clinicians provide information in accessible formats, including 

clinical studies available for participation and additional resources such as patient advocacy 

and support groups. Moreover, it is clear that care for patients with COVID-19 does not 

conclude at the time of hospital discharge, and interdisciplinary cooperation is needed for 

comprehensive care of these patients in the outpatient setting. As such, it is crucial for 

healthcare systems and hospitals to recognize the need to establish dedicated COVID- 19 

clinics, where specialists from multiple disciplines are able to provide integrated care. 

Prioritization of follow-up care may be considered for those at high risk for post-acute 

COVID-19, including those who had severe illness during acute COVID-19 and/or required 

care in an ICU, those most susceptible to complications and those with the highest burden of 

persistent symptoms. 
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