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Abstract: The COVID-19 pandemic has cost a large number of lives worldwide. Most of the COVID-19 

patients recover within two weeks of illness, but many survivors are experiencing different post COVID-19 

clinical complications. In this cross-sectional retrospective study, we investigated the immediate and post 

COVID-19 complications with secondary effects in symptomatic and asymptomatic COVID-19 patients of 

Bangladesh. A total of 632 patients diagnosed with COVID-19 from December, 2020 to February, 2021 were 

included in this study. The data were collected by telephone interview with patients consent and reviewing their 

call records using questionnaire and checklist. Results demonstrate that among the 632 patients, 77.53 % of 

cases were symptomatic, where fever was the most common symptom (82.24%). The other symptoms were 

headache (58.16%), sore throat (53.65%), cough (45.51%), weakness (41.22%), breathlessness (40%), loss of 

smell (37.55%), tastelessness (31.84%), diarrhea (19.39%), and vomiting (14.69%). Comorbidities like asthma, 

hypertension, diabetes mellitus (DM), cardiovascular disease, and other chronic diseases were pronounced in 

symptomatic patients. Post COVID-19 complications varied significantly (P<0.05) between the symptomatic 

and asymptomatic observations. Asthma, hypertension, and diabetes were newly reported in symptomatic 

patients with the rate of 3.06 %, 2.45 %, and 2.24 %, respectively, while the proportions were 1.41%, 1.41%, 

and 0.70% for the asymptomatic group. Tiredness, weight loss, hair loss, and insomnia were the most observed 

post COVID-19 complications found higher in symptomatic patients than in asymptomatic groups. A newly 

developed visual anomaly was also identified in the symptomatic group (1.42%), which was absent in 

asymptomatic COVID-19 recovered patients. These findings concluded that post-COVID-19 complications 

were high in symptomatic and comorbid patients compared with asymptomatic individuals. We hope that this 

study will contribute in post COVID-19 management and help the concerned authority toward decision making 

in the treatment of post-COVID-19 complications. 
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1. Introduction 

Coronaviruses are large, positive-stranded, protein enveloped RNA viruses that are distributed broadly among 

birds, humans, and other mammals (Weiss and Leibowitz, 2011). A total of seven different species of 

coronaviruses are found to infect humans. Among them, the species named 229E, OC43, NL63, and HKU1 

have been considered inconsequential pathogens causing the ―common cold‖ in immunocompetent individuals 
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(Su et al., 2016; Zhu et al., 2019). The other three strains (e.g., SARS-CoV, MERS-CoV, and SARS-CoV-2) are 

highly pathogenic and sometimes cause fatal illness in the infected individuals (Paules et al., 2020). The 

recently emerged novel coronavirus (SARS-CoV-2) also known as 2019-nCoV, is zoonotic in origin and was 

first identified in Wuhan, China in November 2019. This 2019-nCoV genome is 80% identical to the SARS-

CoV genome and uses the similar angiotensin-converting enzyme 2 (ACE-2) receptor for viral entry inside the 

host cells (Zhou et al., 2020; Hoffmann et al., 2020). This viral infection has been confirmed in millions of 

people and the outbreak has already been declared as a pandemic by WHO in March 2020 (Johns Hopkins 

Coronavirus Resource Center, 2020; WHO, 2020). In Bangladesh, the first reported COVID-19 infection was on 

March 8, 2020 (Mina et al., 2020). Although all aged groups are susceptible to this viral infection, the severity 

and lethality of the disease are much more in older and immune-compromised individuals (Annweiler et al., 

2021). A broad spectrum of clinical symptoms are expressed in COVID-19 patients, and the semiology of older 

patients differs from those encountered younger ones (Carfì et al., 2020). It affects almost every organ system 

including renal (acute kidney injury), gastrointestinal, endocrine and musculoskeletal, nervous (neuropathy, 

encephalopathy), cardiovascular, and respiratory system of the body (White-Dzuro et al., 2020; Annweiler et 

al., 2021). Multiple symptoms like fever, body aches, cough, diarrhea, shortness of breath, etc. have been 

reported in many patients during COVID-19 infection (Iranmanesh et al., 2021). 

The post-COVID-19 clinical expressions are still unknown, but some emerging evidence showed that COVID-

19 survivors are experiencing medium and long term problems.  An Italian study of 143 individuals who had 

been followed up seven weeks after discharge found that 53% have fatigue, 43% with breathlessness, and 27% 

having joint pain (Halpin et al., 2021). Similar types of clinical complication were also reported in pathogenic 

SARS and MERS coronavirus infected patients. Post-COVID complications like post-traumatic stress disorder 

(PTSD), anxiety, sleepiness, and stress were also observed among the recovered individuals from SARS and 

MERS (Yuan et al., 2021). Long-term glucometabolic, cardiopulmonary, and neuropsychiatric problems have 

been reported following infections with coronavirus (Dasgupta et al., 2020). Patients with diabetes, chronic 

obstructive pulmonary disease (COPD), cardiovascular diseases (CVD), malignancies, hypertension, and other 

comorbidities are the most susceptible to COVID-19 life-threatening situations (Ejaz et al., 2020).  

An epidemiological study in Bangladesh found that the recovered individuals experienced some short-term 

outcomes, including pains and aches (31.8%), anxiety or depression (23.1%) and weakened attention span 

(24.4%) (Mannan et al., 2021). On the other hand, subclinical lung abnormalities may be associated with 

asymptomatic COVID-19 patients as identified by CT scan (Oran and Topol, 2020). Research on COVID-19 

patients in the Eastern Province of Saudi Arabia demonstrated that abnormal chest radiographs were in 15.5% of 

asymptomatic and 46% of symptomatic patients (AlJishi et al., 2021). It still remains elusive about the 

difference in comorbidities and post-COVID-19 complications among the symptomatic and asymptomatic 

COVID-19 cases in Bangladesh. In this study, we investigated the immediate and long-term secondary effects 

of symptomatic and asymptomatic COVID-19 patients. Additionally, we compare the post-COVID-19 

complications between symptomatic and asymptomatic COVID-19 patients of Bangladesh.  

 

2. Materials and Methods 

2.1. Study design 

For this retrospective study, we selected the patients diagnosed with COVID-19 infection by Reverse 

Transcription-Polymerase Chain Reaction (RT-PCR) assay from December, 2020 to February, 2021. Patients 

who were tested negative after two consecutive RT-PCR tests at least at a gap of 24 hrs and 28 days prior to the 

interview date were considered for studying post-COVID-19 complications in individuals. Patients who did not 

give their consent during the telephone interview were excluded from this study. Furthermore, patients 

exhibiting no post-COVID-19 complications at an interval of one month after being tested negative were also 

excluded. 

                                                                                                                                                                                                                                                                                                               

2.2. Data collection  

All the data for retrospective study were collected by telephone interviews and were recorded in a well-

structured questionnaire which was approved by the Ethical Clearance Committee (ECC) of Noakhali Science 
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and Technology University, Noakhali. The data were stored in a Microsoft Excel file on completion of data 

collection. 

 

2.3. Ethical consideration 

Verbal consent was taken from the patients at the beginning of the study. The study protocol was approved by 

the ECC, Faculty of Science, Noakhali Science and Technology University. 

 

2.4. Statistical analysis 

The collected data were analyzed using descriptive (frequency counts and percentages) and inferential statistics. 

T-test was performed to evaluate the association between categorical variables. P-values less than 0.05 were 

considered significant. All the statistical analyses were carried out by using SPSS Statistics 25 (IBM, Armonk, 

New York) and Graph-Pad Prism version 8.4.3 (Graph-Pad, San Diego, CA, USA). 

 

3. Results 

3.1. Demographic information of COVID-19 positive patients  

The demographic profile of symptomatic and asymptomatic COVID-19 patients varied in our study participants 

(Table 1). Our study was conducted on 632 patients where 77.53% of the patients were symptomatic while the 

rest of them did not show any symptoms. Among the symptomatic groups, male patients had a higher proportion 

(70%) compared to females (30%).  A similar trend was also observed in the asymptomatic group: male (68 %) 

and female (32 %) (Figure 1). The average age of symptomatic and asymptomatic patients was 45.52 ± 17.67 

and 41.46 ± 13.27 years, respectively. A substantial difference was found in symptomatic and asymptomatic 

COVID-19 patients of different age groups (P=0.0029). A higher ratio of symptomatic cases was observed in 

the age groups of 31-40 (24.49%), 21-30 (22.24%), and 41-50 (18.37%) years (Figure 2).  In this study, O+ve 

and B+ve blood group patients were more susceptible to COVID-19 infection both in the symptomatic and 

asymptomatic groups. No significant correlation was observed in symptomatic and asymptomatic COVID-19 

patients with smoking, traveling or contract history.  

 

3.2. Clinical features of COVID-19 positive patients  

Most of the symptomatic COVID-19 patients had a fever (82.24%) followed by a headache and sore throat with 

58.16% and 53.65%, respectively (Table 2). The symptomatic group also experienced cough (45.51%), 

breathlessness (40%), weakness (41.22%), tastelessness (31.84%), loss of smell (37.55%), vomiting (14.69%), 

and diarrhea (19.39%). A significant dichotomy (P=0.0064) was observed between the comorbidities in 

symptomatic and asymptomatic individuals (Table 2). Comorbidities like asthma (21.43%), hypertension 

(19.18%), diabetes mellitus (22.24%), cardiovascular disease (11.22%), chronic disease (6.94%), and others 

(4.69%) were pronounced in the symptomatic group where the mentioned comorbidities were low in the 

asymptomatic group: 18.31%, 16.9%, 13.38%, 9.86%, 5.63% and 3.52%, sequentially (Figure 3).  

 

3.3. Post-COVID-19 complications in positive patients 

Post-COVID-19 complications varied significantly (P<0.05) among the symptomatic and asymptomatic 

observations (Table 3). Interestingly, the number of comorbid patients was higher in the symptomatic group 

than in the asymptomatic. Asthma, hypertension, and diabetes mellitus were newly reported in 3.06 %, 2.45 %, 

and 2.24 %, respectively of symptomatic patients, while the proportions were 1.41%, 1.41%, and 0.70% for the 

asymptomatic group. Tiredness, weight loss, hair loss, and insomnia were the most observed post-COVID-19 

complications found in both symptomatic and asymptomatic group; (12.45 % and  4.22%), (9.18% and 4.93%), 

(5.92% and 4.22%), and (5.71% and 4.22%) respectively. Among other complications, chronic disease, allergy, 

mental confusion, sleepiness, chest pain, cough, anorexia, irritable mood, nausea, and dyspepsia were reported 

in both symptomatic and asymptomatic COVID-19 positive patients after recovery. No visual anomaly was 

reported in asymptomatic patients, but 1.42% of the symptomatic individuals developed a visual problem (Table 

3).  
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Table 1. Demographic information of COVID-19 positive patients (n=632). 

 
Characteristics  Symptomatic patients 

n= 490 (77.53%) 

Asymptomatic patients 

n= 142 (22.47%)  

P value
a
 

Sex    

Male 344 (70%) 97 (68%)  

Female  146 (30%) 45 (32%) 0.2529 

Age (years) (mean±SD) 45.52 ± 17.67 41.46 ± 13.27  0.0112 

Age Range (years)   2-80 5-66  

Age group (years)     

0-10 09 (1.83%) 03 (2.11%)   

11-20 26 (5.31%)  05 (3.52%) 0.0029 

21-30 109 (22.24%) 55 (38.73)  

31-40 120 (24.49%)  45 (31.69%)   

41-50 90 (18.37%)  19 (13.38%)   

51-60 84 (17.14%) 10 (7.04%)   

>60  52 (10.61%)  05 (3.52%)   

BMI (kg/m
2
) 22.83  21.31  

Blood Group     

A+  103 (21.02%)  29 (20.42%)  0.0695 

AB+ 20 (4.02%)  07(4.93%)  

B+ 132 (26.94%)  31(21.83%)   

O+ 229 (46.73%) 73(51.41%)   

O- 06 (1.22%)  02 (1.41%)   

Smoking History     

Yes  103 (21.02%)  32 (22.54%)  0.3403 

No  387 (78.98%)  110 (77.46%)   

Contact History     

Yes 167 (34.08%)  47 (33.1%)  0.1916 

No 323 (65.92%)  95 (66.9%)   

Travel History     

Yes 17 (3.47%)  05 (3.52%)  0.4773 

No 473 (96.53%)  137 (96.48%)  

Abbreviations: BMI, body mass index;  
a t-test for categorical variables, used in analysing p values. p < 0.05 was considered statistically significant. 

 

Table 2. Clinical features of COVID-19 positive patients (n=632).  

 
Characteristics   Symptomatic patients 

n= 490 (77.53%) 

Asymptomatic patients 

n= 142 (22.47%)  

P value 

Symptoms     

Fever  403 (82.24%)  0 <0.0001 

Headache  285 (58.16%)  0 

Cough 223 (45.51%)  0 

Breathlessness  196 (40%)  0 

Weakness  202 (41.22%)  0 

Tastelessness 156 (31.84%)  0 

Sore throat 258 (532.65%)  0 

Loss of smell 184 (37.55%)  0 

Vomiting  72 (14.69%)  0 

Diarrhea 95 (19.39%)  0 

Comorbidities     

Asthma  105 (21.43%)  26 (18.31%) 0.0064 

Hypertension  94 (19.18%)  24(16.9%)  

DM 109 (22.24%)  19(13.38%)  

Cardiovascular Disease  55 (11.22%)  14 (9.86%) 

Chronic Disease  34 (6.94%)  08 (5.63%)  

Others  23 (4.69%)  05 (3.52%)  

Abbreviations: DM, diabetes mellitus 
a t-test for categorical variables, used in analysing p values. p < 0.05 was considered statistically significant. 
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Table 3. Post COVID-19 complications among positive patients (n=632).  

 
Characteristics   Symptomatic patients 

n= 490 (77.53%) 

Asymptomatic patients 

n= 142 (22.47%) 

P value 

Asthma 15 (3.06)  02 (1.41%)  0.0004  

Hypertension  12 (2.45%)  02 (1.41%)  

DM 11 (2.24%)  01 (0.7%)  

Chronic Disease  10 (2.04)  02 (1.41%)  

Visual Problem 07 (1.42%)  00 (0.00%)  

Allergy  13 (2.65%)  03 (2.11%)  

Weight Loss 45 (9.18%)  07 (4.93%)  

Hair Loss 29 (5.92%)  06 (4.22%)  

Mental Confusion  08 (1.63%)  01 (0.7%)  

Tiredness  61 (12.45%)  06 (4.22)  

Sleepiness  23 (4.69%)  03 (2.11%)  

Chest Pain  08 (1.63%) 01 (0.7%)  

Cough  31 (6.33%)  04 (2.82%)  

Anorexia 16 (3.27%)  04 (2.82%)  

Insomnia 28 (5.71%)  06 (4.22%)  

Irritable Mood  24 (4.9%) 02 (1.41%)  

Nausea 05 (1.02%)  00 (0.00%)  

Dyspepsia  06 (1.22%)  01 (0.7%)  

Abbreviations: BMI, body mass index;  
a t-test for categorical variables, used in analyzing p values. p < 0.05 was considered statistically significant. 

 

 
 

Figure 1. Number of male and female COVID-19 patients in symptomatic and asymptomatic groups. 
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Figure 2. Distribution of different age groups in symptomatic and asymptomatic COVID-19 patients.  

 

 

 
 

 

Figure 3. Number of COVID-19 positive patients with different comorbid conditions in symptomatic and 

asymptomatic groups. 
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Figure 4. Pattern of post-COVID-19 complications in symptomatic and asymptomatic groups. 

 

4. Discussion 

The highly contagious COVID-19 disease caused by SARS-CoV-2 primarily infects the respiratory tract cells 

and can develop mild to severe interstitial pneumonia and acute respiratory distress syndrome (ARDS) (Zou et 

al., 2020; Weiskopf et al., 2020). However, SARS-CoV-2 also affects other cells of different systems like 

central nervous, cardiovascular, musculoskeletal, and gastrointestinal system where ACE-2 receptors are widely 

expressed (Gheblawi et al., 2020; Candan et al., 2020; Hamming et al., 2004). Although several reports have 

been found on COVID-19 complications, however, the long-term effects have not been fully understood yet due 

to its short history of emergence. In this study, we present the immediate and long-term clinical features of the 

COVID-19 patients reported from Bangladesh. The majority of the patients were in two groups, namely 

symptomatic and asymptomatic. A total of 632 COVID-19 positive participants (mean age ± SD=45.66 ± 17.63 

years) were included in this current study, where the most patients were symptomatic (77.53%). Figure 1 

showed the total ratio of male and female patients in both symptomatic and asymptomatic groups. A significant 

difference was found in symptomatic and asymptomatic COVID-19 patients of different age groups. A higher 

prevalence of COVID-19 positive was observed in the age group ranging from 21-30. In contrast, a lower 

prevalence of COVID-19 positive was detected in the age group ranging from 0-10 and 11-20 (Table 1). This 

finding indicates the children are prone to benign COVID-19 infection than older people. Moreover, the 

majority of the symptomatic patients were above 30 years old (70.61%) (Figure 2). 

Results of this study also provided compelling evidence that blood groups had a significant relationship with the 

patients being asymptomatic or symptomatic. The majority of the symptomatic (46.73 %) and asymptomatic 

(51.41 %) COVID-19 patients belonged to O+ve blood group. The other’s with B+ve and A+ve groups were 

also highly susceptible to COVID-19 both in symptomatic and asymptomatic patients (Table 1). This might be 

due to B+ve and O+ve blood groups are the most common blood group among Bangladeshis (Dipta et al., 

2011). We did not find any significant relation between the symptomatic and asymptomatic patients with 

smoking history. However, our study reported that 3.47% and 3.52% of symptomatic and asymptomatic 

individuals with COVID-19 infection had travel history and didn't show any significant difference in patients 

falling into each group (Table 1). From our study, we observed one or more clinical symptoms in the 

symptomatic COVID-19 patients. The most common clinical complication observed in symptomatic COVID-19 

patients is fever (82.24%) followed by headache (58.16%), sore throat (53.65%), cough (45.51%), weakness 

(41.22%), breathlessness (40%), loss of smell (37.55%), tastelessness (31.84%), diarrhea (19.39%), and 
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vomiting (14.69%) (Table 2). A meta-analysis showed a similar frequency of COVID-19 associated fever in the 

patents of SARS and MERS, but the cough frequency was higher in COVID-19 than MERS (Rodriguez-

Morales et al., 2020). Previous studies on COVID-19 reported fever and cough were the dominant symptoms, 

and gastrointestinal symptoms were uncommon (Leung et al., 2003; Assiri et al., 2013). Interestingly, our 

findings also completely correlate with the previously reported data.  

SARS-CoV-2 can infect people of all age groups, but patients aged above 60 years, along with comorbid 

conditions like chronic respiratory disease, diabetes, and cardiovascular diseases, are at a higher risk of 

developing complications (Ejaz et al., 2020). A significant dichotomy (P=0.0064) was observed in this study 

between comorbid conditions in symptomatic and asymptomatic groups. Comorbidities like asthma (21.43%), 

diabetes mellitus (22.24%), hypertension (19.18%), cardiovascular disease (11.22%), chronic disease (6.94%), 

and others (4.69%) were pronounced in the symptomatic group as compared to the asymptomatic group of 

study: 18.31%, 16.9%, 13.38%, 9.86%, 5.63%, and 3.52%, sequentially (Figure 3). Our data revealed that 

individuals with comorbid conditions were more prone to COVID-19 severe infections and symptoms. A meta-

analysis showed that hypertension was the most prevalent in COVID-19 patients, which was found in 1/5 of the 

patients and is consistent with the tendency of the virus to bind with ACE-2 receptors (Aghili et al., 2020). 

However, post-COVID-19 complications vary widely from patients to patients in both symptomatic and 

asymptomatic groups. This study showed that post-COVID-19 complications varied significantly (P<0.05) 

between symptomatic and asymptomatic COVID-19 patients (Table 3). Interestingly, tiredness (12.45%) and 

weight loss (9.18%) were more frequent in symptomatic groups than in asymptomatic groups. Body muscle 

contains ACE-2 receptor that acts as the entry receptor for this virus, which might explain these effects 

(Yamamoto et al., 2020). 

Asthma, hypertension, diabetes mellitus, allergy, weight loss, hair loss, tiredness, sleepiness, cough, insomnia, 

irritable mood were more frequent in both groups as post COVID-19 complications. On the other hand, visual 

problems, mental confusion, chest pain, anorexia, nausea, dyspepsia were less frequent in both groups (Table 3). 

Taken together, the data of symptomatic and asymptomatic patients provided convincing evidence that the 

COVID-19 symptomatic patients possessed several newly experienced complications than the asymptomatic 

patients (Figure 4). Approximately 30% of people with SARS or MERS had persisting lung abnormalities after 

their acute illness (Fraser, 2020). Similarly, in COVID-19 infection, our study found that the COVID-19 

symptomatic patients were newly experienced with respiratory complications like asthma (3.06%), where 

asymptomatic patients were 1.41%. Recent studies reported that after recovering from COVID-19, many 

patients experienced persistent respiratory complications like cough, fibrotic lung disease, bronchiectasis, and 

pulmonary vascular disease (Fraser, 2020; Oronsky et al., 2021). 

One of the newest major post-COVID-19 complications observed in COVID-19 patients is diabetes mellitus 

(DM). A plausible reason could be due to an imbalance of ACE-2 receptor activation in the pancreas. Such 

imbalance would lead to acute β-cells dysfunction and ultimately resulting in a hyperglycemic state (Cuschieri 

and Grech, 2020). Since SARS-CoV-2 uses the ACE-2 receptor as a cellular entry point, it could be possible 

that entry of the virus in β-cells impair pancreatic insulin secretion and thereby either aggravating DM or 

triggering new-onset DM (Groß et al., 2020; Maddaloni and Buzzetti, 2020). During the SARS-CoV-1 

outbreak, acute DM was commonly observed in individuals with no DM or glucocorticoid use history before the 

viral infection (Yang et al., 2006). Not surprisingly, we observed that around 2.24% of symptomatic patients 

were newly experienced with diabetes mellitus, where 0.7% was asymptomatic.  

Like DM, hypertension ranks the second most newly observed post-COVID-19 complication in COVID-19 

patients. We found that COVID-19 symptomatic (2.45%) patients were more experienced with new-onset 

hypertension than asymptomatic (1.41%) patients. Downregulation of ACE-2 enzymes results in the reduced 

degradation of angiotensin II (ANG II) (Mascolo et al., 2020; Silva-Aguiar et al., 2020). Furthermore, the 

imbalance of ANG II in Renin-angiotensin system (RAS) can lead to genesis and worsening of hypertension in 

COVID-19 patients (Li et al., 2020). 

After infection of SARS-CoV-2, occurrence of gastrointestinal diseases, including anorexia, diarrhea, and 

abdominal pain found common in COVID-19 patients. In this study, the symptomatic COVID-19 patients were 

possessed more new-onset of anorexia (3.27%), nausea (1.02%), and dyspepsia (1.22%) than the asymptomatic 

patients (Figure 4).  

The various studies showed that SARS-CoV-2 might infect the nervous system and skeletal muscles (Asadi-

Pooya and Simani, 2020). Neurologic signs and symptoms were retrospectively investigated in COVID-19 

patients. This study reported that after recovery of COVID-19, symptomatic patients were more prone to new-

onset of mental confusion, sleepiness, insomnia, and irritable mood than asymptomatic patients (Figure 4). 
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It has been found in several studies that dermatological complications are common in some COVID-19 patients. 

A Dermatological manifestation of COVID-19 occurred after (64%) or concurrent to (15%) other acute COVID-

19 symptoms (Freeman et al., 2020). Another study also reported that only 3% of COVID-19 patients developed 

a skin rash at six months follow-up in the post-acute COVID-19. Approximately 20% of COVID-19 patients 

suffered hair fall problems predominantly (Huang et al., 2021). In our study, hair loss problems were found to 

be more prevalent in both symptomatic (5.92%) and asymptomatic (4.22%) groups. In addition, about 2.65% of 

symptomatic and 2.11% of asymptomatic COVID-19 patients were newly experienced with skin allergy (Table 

3). 

Fever is one of the most prominent symptoms of COVID-19, along with headache, cough and loss of taste and 

smell. Sometimes, cough can persist for long time after SARS-CoV-2 infection. A study from the USA reported 

that 75 (15·4%) of COVID-19 patients noted a new or worsening cough two months after discharge from 

hospital (Chopra et al., 2020). Another study found that about 10% of non-hospitalized patients had a cough 

four months after symptom onset (Stavem et al., 2021; Petersen et al., 2020). However, in comparison to the 

previous studies, our studies identified that the frequency of COVID-19 symptomatic patients with cough was 

higher in symptomatic patients, even if they were recovered from the disease (Figure 4). It is still remaining 

elusive whether the acute phase could precisely determine the persistence of cough.  

 

5. Conclusions 

This study provides a comprehensive analysis of immediate and post COVID-19 complications in symptomatic 

and asymptomatic patients. The outcome of this research will be helpful for the management of COVID-19 and 

raise awareness of the patients to seek health care for any conditions they may develop after recovered from 

COVID-19. 

 

Conflict of interest 

None to declare. 

 

Authors’ contribution  

Shuvo Chandra Das and Mohabbat Hossain designed the work. Md Thosif Raza, Istiaq Uddin Ahmed, Ishrat 

Jahan Eva, Tasnimul Karim, and Prashanta Chakraborty collected and summarized the data. Mohabbat Hossain  

and Shuvo Chandra Das analyzed and interpreted the data. Shuvo Chandra das, Md Thosif Raza Istiaq Uddin 

Ahmed, and Mohabbat Hossain wrote the manuscript. Shipan Das Gupta and Shuvo Chandra Das critically 

reviewed and edited the manuscript. All authors read and approved the final manuscript. 

 

References 

Aghili R, M Honardoost and ME Khamseh, 2020. COVID-19: Case fatality and ACE2 inhibitors treatment 

concerns in patients with comorbidities. Med. j. Islam. Repub. Iran, 34: 147. 

AlJishi JM, AH Alhajjaj, FL Alkhabbaz, TH AlAbduljabar, A Alsaif, H Alsaif, KS Alomran, GA Aljanobi, Z 

Alghawi, M Alsaif and JA Al-Tawfiq, 2021. Clinical characteristics of asymptomatic and symptomatic 

COVID-19 patients in the Eastern Province of Saudi Arabia. J. Infect. Public Health, 14: 6-11. 

Annweiler C, G Sacco, N Salles, JP Aquino, J Gautier, G Berrut, O Guérin and G Gavazzi, 2021. National 

French Survey of Coronavirus Disease (COVID-19) symptoms in people aged 70 and over. Clin. Infect. Dis., 

72: 490-494. 

Asadi-Pooya AA and L Simani, 2020. Central nervous system manifestations of COVID-19: a systematic 

review. J. Neurol. Sci., 11: 116832. 

Assiri A, A McGeer, TM Perl, CS Price, AA Al Rabeeah, DA Cummings, ZN Alabdullatif, M Assad, A 

Almulhim, H Makhdoom and H Madani, 2013. Hospital outbreak of Middle East respiratory syndrome 

coronavirus. N. Engl. J. Med., 369: 407-416. 

Candan SA, N Elibol and A Abdullahi, 2020. Consideration of prevention and management of long-term 

consequences of post-acute respiratory distress syndrome in patients with COVID-19. Physiother. Theory 

Pract., 36: 663-668. 

Carfì A, R Bernabei and F Landi, 2020. Persistent symptoms in patients after acute COVID-19. Jama., 324: 

603-605. 

Chopra V, SA Flanders, M O'Malley, AN Malani and HC Prescott, 2020. Sixty-Day Outcomes Among Patients 

Hospitalized With COVID-19. Ann. Intern. Med.,  174: 576-578. 

Cuschieri S and S Grech, 2020. COVID-19 and diabetes: The why, the what and the how.  J. Diabetes 

Complicat., 34: 107637. 



Asian J. Med. Biol. Res. 2021, 7 (2)    
 

 

200 

Dasgupta A, A Kalhan and S Kalra, 2020. Long term complications and rehabilitation of COVID-19 patients. J. 

Pak. Med. Assoc., 70: 131-135. 

Dipta TF, MR Iqbal, AZ Hossain, MT Rahman and S Chowdhury, 2011. Distribution of phenotypic and 

genotypic ABO and Rhesus blood groups among Bangladeshi population. Ibrahim Med. Coll. j., 5: 59-62. 

Ejaz H, A Alsrhani, A Zafar, H Javed, K Junaid, AE Abdalla, KO Abosalif, Z Ahmed and S Younas, 2020. 

COVID-19 and comorbidities: Deleterious impact on infected patients. J. Infect. Public Health, 13: 1833-

1839. 

Fraser E, 2020. Long term respiratory complications of covid-19. BMJ, 370: 3001. 

Freeman EE, DE McMahon, JB Lipoff, M Rosenbach, C Kovarik, SR Desai, J Harp, J Takeshita, LE French, 

HW Lim and BH Thiers, 2020. The spectrum of COVID-19–associated dermatologic manifestations: an 

international registry of 716 patients from 31 countries. J. Am. Acad. Dermatol., 83: 1118-1129. 

Gheblawi M, K Wang, A Viveiros, Q Nguyen, JC Zhong, AJ Turner, MK Raizada, MB Grant and GY Oudit, 

2020. Angiotensin-converting enzyme 2: SARS-CoV-2 receptor and regulator of the renin-angiotensin 

system: celebrating the 20th anniversary of the discovery of ACE2. Circ. Res., 126: 1456-1474. 

Groß S, C Jahn, S Cushman, C Bär and T Thum, 2020. SARS-CoV-2 receptor ACE2-dependent implications on 

the cardiovascular system: from basic science to clinical implications. J. Mol. Cell. Cardiol., 144: 47-53. 

Halpin SJ, C McIvor, G Whyatt, A Adams, O Harvey, L McLean, C Walshaw, S Kemp, J Corrado, R Singh and 

T Collins, 2021. Postdischarge symptoms and rehabilitation needs in survivors of COVID‐19 infection: A 

cross‐sectional evaluation. J. Med. Virol., 93: 1013-1022. 

Hamming I, W Timens, ML Bulthuis, AT Lely, GV Navis and H van Goor, 2004. Tissue distribution of ACE2 

protein, the functional receptor for SARS coronavirus. A first step in understanding SARS pathogenesis. 

J. Pathol., 203: 631-637. 

Hoffmann M, H Kleine-Weber, S Schroeder, N Krüger, T Herrler, S Erichsen, TS Schiergens, G Herrler, NH 

Wu, A Nitsche and MA Müller, 2020. SARS-CoV-2 cell entry depends on ACE2 and TMPRSS2 and is 

blocked by a clinically proven protease inhibitor. Cell., 181: 271-280. 

Huang C, L Huang, Y Wang, X Li, L Ren, X Gu, L Kang, L Guo, M Liu, X Zhou and J Luo, 2021. 6-month 

consequences of COVID-19 in patients discharged from hospital: a cohort study. Lancet, 397: 220-232. 

Iranmanesh B, M Khalili, R Amiri, H Zartab and M Aflatoonian, 2021. Oral manifestations of COVID‐19 

disease: A review article. Dermatol. Ther., 34: 14578. 

Johns Hopkins coronavirus resource centre, 2020. https://coronavirus.jhu.edu [Accessed 05 March 2021]. 

Koh J, SU Shah, PE Chua, H Gui and J Pang, 2020. Epidemiological and clinical characteristics of cases during 

the early phase of COVID-19 pandemic: a systematic review and meta-analysis. Front. Med., 7: 295. 

Leung WK, KF To, PK Chan, HL Chan, AK Wu, N Lee, KY Yuen and JJ Sung, 2003. Enteric involvement of 

severe acute respiratory syndrome-associated coronavirus infection. Gastroenterology, 125: 1011-1017. 

Li G, R Hu and X Zhang, 2020. Antihypertensive treatment with ACEI/ARB of patients with COVID-19 

complicated by hypertension. Hypertens. Res., 43: 588-590. 

Maddaloni E and R Buzzetti, 2020. Covid‐19 and diabetes mellitus: unveiling the interaction of two pandemics. 

Diabetes Metab. Res. Rev., 36: e33213321. 

Mannan A, HH Mehedi, NU Chy, MO Qayum, F Akter, MA Rob, P Biswas, S Hossain and MI Ayub, 2021. A 

multi-centre, cross-sectional study on coronavirus disease 2019 in Bangladesh: clinical epidemiology and 

short-term outcomes in recovered individuals. New Microbes New Infect., 40: 100838. 

Mascolo A, C Scavone, C Rafaniello, C Ferrajolo, G Racagni, L Berrino, G Paolisso, F Rossi and A Capuano, 

2020. Renin-angiotensin system and Coronavirus disease 2019: a narrative review. Front. Cardiovasc. Med., 

7. 

Mina FB, M Billah, MS Rahman, S Das, S Karmakar, M Faruk and UK Hasan, 2020. COVID-19: transmission, 

diagnosis, policy intervention, and potential broader perspective on the rapidly evolving situation in 

Bangladesh. J. Adv. Biotechnol. Exp. Ther., 3: 18-29. 

Ong J, BE Young and S Ong, 2020. COVID-19 in gastroenterology: a clinical perspective. Gut, 69: 1144-5. 

Oran DP and EJ Topol, 2020. Prevalence of asymptomatic SARS-CoV-2 infection: a narrative review. Ann. 

Intern. Med., 173: 362-367. 

Oronsky B, C Larson, TC Hammond, A Oronsky, S Kesari, M Lybeck and TR Reid, 2021. A review of 

persistent post-COVID syndrome (PPCS). Int. Arch. Allergy Immunol., 20: 1-9. 

Paules CI, HD Marston and AS Fauci, 2020. Coronavirus infections—more than just the common cold. JAMA, 

323: 707-708. 

Petersen MS, MF Kristiansen, KD Hanusson, ME Danielsen, S Gaini, M Strøm and P Weihe, 2020. Long 

COVID in the Faroe Islands-a longitudinal study among non-hospitalized patients. Clin. Infect. Dis.  



Asian J. Med. Biol. Res. 2021, 7 (2)    
 

 

201 

Rodriguez-Morales AJ, JA Cardona-Ospina, E Gutiérrez-Ocampo, R Villamizar-Peña, Y Holguin-Rivera, JP 

Escalera-Antezana, LE Alvarado-Arnez, DK Bonilla-Aldana, C Franco-Paredes, AF Henao-Martinez and A 

Paniz-Mondolfi, 2020. Clinical, laboratory and imaging features of COVID-19: a systematic review and 

meta-analysis. Travel Med. Infect. Dis., 34: 101623. 

Silva-Aguiar RP, DB Peruchetti, PR Rocco, AH Schmaier, PM e Silva, MA Martins, VF Carvalho, AA Pinheiro 

and C Caruso-Neves, 2020. Role of the renin-angiotensin system in the development of severe COVID-19 in 

hypertensive patients. Am. J. Physiol. Lung Cell Mol. Physiol., 319: L596-602. 

Stavem K, W Ghanima, MK Olsen, HM Gilboe and G Einvik, 2021. Persistent symptoms 1.5–6 months after 

COVID-19 in non-hospitalised subjects: a population-based cohort study. Thorax., 76: 405-407. 

Su S, G Wong, W Shi, J Liu, AC Lai, J Zhou, W Liu, Y Bi and GF Gao, 2016. Epidemiology, genetic 

recombination, and pathogenesis of coronaviruses. Trends Microbiol., 24: 490-502. 

Weiskopf D, KS Schmitz, MP Raadsen, A Grifoni, NM Okba, H Endeman, JP van den Akker, R Molenkamp, 

MP Koopmans, EC van Gorp and BL Haagmans, 2020. Phenotype and kinetics of SARS-CoV-2-specific T 

cells in COVID-19 patients with acute respiratory distress syndrome. Sci. Immuno., 5. 

Weiss SR and JL Leibowitz, 2011. Coronavirus pathogenesis. Adv. Virus Res., 81: 85-164. 

White-Dzuro G, LE Gibson, L Zazzeron, C White-Dzuro, Z Sullivan, DA Diiorio, SA Low, MG Chang and EA 

Bittner, 2020. Multisystem effects of COVID-19: a concise review for practitioners. Postgrad. Med., 5: 1-8. 

WHO (World Health Organization), 2020. WHO director-General's opening remarks at the media briefing on 

COVID19 - 11 March 2020. https://www.who.int/dg/speeches/detail/who-director-general-s-opening-

remarks-at-the-media-briefing-on-covid-19—11-march-2020 [Accessed 05 March, 2021]. 

Yamamoto K, H Takeshita and H Rakugi, 2020. ACE2, angiotensin 1-7 and skeletal muscle: review in the era 

of COVID-19. Clin. Sci., 134: 3047-3062. 

Yang JK, Y Feng, MY Yuan, SY Yuan, HJ Fu, BY Wu, GZ Sun, GR Yang, XL Zhang, L Wang and X Xu, 

2006. Plasma glucose levels and diabetes are independent predictors for mortality and morbidity in patients 

with SARS.  Diabet. Med., 23: 623-628. 

Yuan K, YM Gong, L Liu, YK Sun, SS Tian, YJ Wang, Y Zhong, AY Zhang, SZ Su, XX Liu and YX Zhang, 

2021. Prevalence of posttraumatic stress disorder after infectious disease pandemics in the twenty-first 

century, including COVID-19: a meta-analysis and systematic review. Mol. Psychiatry., 4: 1-7. 

Zhou P, XL Yang, XG Wang, B Hu, L Zhang, W Zhang, HR Si, Y Zhu, B Li, CL Huang and HD Chen, 2020. A 

pneumonia outbreak associated with a new coronavirus of probable bat origin. Nature, 579: 270-273. 

Zhu N, D Zhang, W Wang, X Li, B Yang, J Song, X Zhao, B Huang, W Shi, R Lu and P Niu, 2019. A novel 

coronavirus from patients with pneumonia in China. N. Engl. J. Med. 

Zou L, F Ruan, M Huang, L Liang, H Huang, Z Hong, J Yu, M Kang, Y Song, J Xia and Q Guo, 2020. SARS-

CoV-2 viral load in upper respiratory specimens of infected patients. N. Engl. J. Med., 382: 1177-1179. 


