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1 | INTRODUCTION

The virus responsible for COVID-19 disease is a strain of coronavirus,
much like its predecessor severe acute respiratory syndrome (SARS) and
Middle East respiratory syndrome (MERS) virus.! These viruses are

enveloped, single-stranded, positive-sense RNA viruses that belong to
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Abstract

Background and aims: Dyspnea is one of the most common symptoms associated
with the COVID-19 caused by novel coronavirus SARS-CoV-2. This study aimed to
assess the prevalence of dyspnea, observe co-variables, and find predictors of dys-
pnea after 2 months of recovery from COVID-19.

Methods: A total of 377 patients were included in the study based on their responses
and clinical findings during initial admission to the hospital with COVID-19. After exclud-
ing five deceased patients, a total of 327 patients were interviewed through telephone
using a 12-point dyspnea scale and using relevant questions to gauge the patient clini-
cally. Interviews were carried out by trained physicians, and responses were recorded
and stored. All analyses were carried out using the statistical programming language R.
Results: Of the total 327 participants in the study, 34% had stated that they were
suffering from respiratory symptoms even after 2 months of COVID-19. The study
demonstrated that patient oxygen saturation level SpO, (P = .03), D-dimer
(P = .001), serum ferritin (P = .006), and the presence and severity of dyspnea are
significantly correlated. In addition to that, patient smoking history (P = .012) and
comorbidities such as chronic obstructive pulmonary disease (COPD) (P = .021) were
found to be statistically significant among groups.

Conclusion: These findings of this study can be useful for predicting and managing

long-term complications of COVID-19.
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the family Coronaviridae. The virus causing COVID-19 (SARS-CoV-2)
enters into the body via angiotensin-converting enzyme (ACE-2) recep-
tors and can cause bronchial epithelial damage, alveolar interstitial hyper-
plasia, and fibrosis, which can contribute to future dyspnea.?

Dyspnea is one of the most prevalent symptomatic manifesta-

tions of COVID-19. It is currently unknown what percentage of
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patients will experience dyspnea after COVID-19, and what might be
the possible reasons for such post-COVID dyspnea. But there are
pieces of evidence that dyspnea is significantly correlated with admis-
sion to intensive care units and subsequent patient mortality.>*

Severe dyspnea indicates that there is the involvement of more
lung lobes.>® During acute illness, the dyspnea can be due to pneumo-
nia, acute respiratory distress syndrome (ARDS), or to some extent
acute pulmonary embolism.” Many patients recover from the initial
respiratory symptoms after the acute presentation of COVID-19.

On the other hand, a considerable number of discharged patients
after recovering from acute illness experience post-COVID-19 dys-
pnea. It is unknown which of these patients might experience dys-
pnea and whether it is predictable. The focus of this study is to find
the prevalence and the associated risk factors for having dyspnea

2 months after recovering from an acute illness due to COVID-19.

2 | METHODS

21 | Study design and participant selection

The retrospective cross-sectional study was performed on the patients
hospitalized at Dhaka Medical College and Hospital (abbreviated DMCH)
located in Bangladesh from July to August 2020. The patients in this
study were interviewed, 2 months post-COVID-19, via telephone and
were asked a set series of questions, and their responses were recorded.
All patients who met the following criteria were contacted for a follow-
up: admitted with moderate to severe symptoms of COVID-19
according to the national guideline; a positive report of real-time reverse
transcriptase-polymerase chain reaction (RT-PCR) for SARS-CoV-2; and
patients who met the WHO criteria for discharge from hospital (no fever

for 3 days and improvement of other symptoms).”

A total of 377 self-reporting, hospitalized COVID-19
patients diagnosed as suffering from some form of
respiratory distress were included in the study

i

Informed written consent obtained from patients
regarding follow-up study after 2 months (n=377)

|

Patients contacted through telephone after two months

2.2 | Case definition

Regarding the initial evaluation of dyspnea among enrolled patients,
they are asked the following question during the admission procedure:
“have you experienced respiratory distress since the appearance of
your first symptoms?” Furthermore, patients' oxygen saturation level
was measured at the time of admission. Patients with an oxygen satu-
ration level (SpO,) of <93% were considered hypoxic according to
“National Guidelines on Clinical Management of COVID-19” in
Bangladesh.'® Patients who answered “yes” to the question and who
were hypoxic at the time of admission were considered for the study,
and patients who had given informed written consent were followed
up 2 months later.

2.3 | Data collection and evaluation of dyspnea
after 2 months

All the demographic and clinical data of the patients were collected
after hospitalization. Patients' demographics and clinical data
included age, gender, smoking history, admission oxygen saturation
level (SPO,), any prevailing comorbid condition, and common labora-
tory parameters such as hemoglobin percentage (Hb%), neutrophil
percentage, C-reactive protein (CRP), serum ferritin, and D-dimer
level.

All patients were then contacted 2 months after their hospital dis-
charge through mobile phone (number provided during hospital
admission). In the case of nonresponders, a text message was sent to
their mobile phone after trying to contact them for three consecutive
days. Participants failing to report for telephonic interviews were then
ultimately excluded from the study. A schematic diagram entailing

selection of study participants is illustrated in Figure 1.

of their discharge from the hospital

Total 327 patients finally participating in the study

45 patients did not respond
even after repeated contact
[ and five patients died
during the next 2 months
(total exclusion: n=50)

FIGURE 1 Schematic diagram of
participant selection
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The questionnaire was standardized to see potential correlations
between COVID-19 and prolonged dyspnea after recovery. They were
evaluated using a modified 12-item dyspnea questionnaire developed by
Yorke et al.*? In the original questionnaire, patients were categorized into
four categories based on their responses: no dyspnea, mild, moderate, and
severe dyspnea. In this modified version, patients were asked regarding
their subjective perception of dyspnea, and finally were categorized, taking
into consideration their responses to the original 12-item questionnaire,
into the following categories: no dyspnea/fully recovered, present but

improving, same as during hospital admission, and worsening of initial

Open Access

2.4 | Statistical analysis

A chi-square test was used to find the association between groups of
patients. Continuous variables were expressed as median and inter-
quartile ranges, and categorical variables were expressed as frequency
(n) and percentages (%). For all statistical analyses, a P value of <.05%
was considered statistically significant. Statistical analysis was carried

out in R-programming language.

symptoms. 2.5 | Ethical consideration
Ethical permission was obtained from Dhaka Medical College ethical
TABLE 1  Demographic and presenting clinical characteristics of review board (ERC-DMC/ECC/2020/91; 18-05-2020), and informed
the study participants written consent was obtained from patients or their attendants before
proceeding with the study.
Parameters Frequency (%) (n = 327)
Male 214 (66%)
Female 113 (34%) 3 | RESULTS
(Average) age in years 50 (37, 63)
Smoker 59 (18%) The study was conducted on male and female patients with an aver-
SpO, (%) at admission 88.0(85.0, 91.0) age age of 50 years (range, 35-70 years) of different lifestyles, habits,
Hypertension 147 (45%) and with different underlying conditions. The demographic and clinical
Diabetes mellitus 134 (41%) data of this study are summarized in Table 1.
Ischemic heart disease 56 (17%) The results indicated that males accounted for more cases of
Asthma 44 (13%) COVID-19 than females. Most of the patients were hypoxic during
Chronic obstructive pulmonary disease 21 (6.4%) admission at the hospital for COVID-19, showing an average oxygen
Chronic kidney disease 19 (5.8%) saturation level (SpO,) of 88.0, and this is statistically significan’.c \.N.ith
(prevalence of) dyspnea (P = .030). The most common comorbidities
Malignancy ) or underlying risk factors among the COVID-19 patients were
TABLE 2 Evidence of significant covariates for dyspnea
Parameters Deteriorated (n = 5) Constant (n = 15) Improved (n = 90) Recovered (n = 217) P value
Age 47 (46, 58) 65 (52, 70) 53 (42, 62) 47 (35, 57) .001*
Male 3 (60%) 10 (67%) 68 (76%) 133 (61%) .10
Female 2 (40%) 5 (33%) 22 (24%) 84 (39%) .10
Smoker 1 (20%) 5(33%) 24 (27%) 29 (13%) .012*
HTN 3 (60%) 6 (40%) 47 (52%) 91 (42%) 3
DM 4 (80%) 7 (47%) 36 (40%) 87 (40%) 4
Asthma 1(20%) 2 (13%) 29 (13%) 12 (13%) 9
IHD 0 (0%) 4 (27%) 19 (21%) 33 (15%) 3
COPD 0 (0%) 2 (13%) 11 (12%) 8(3.7%) .021*
CKD 0 (0%) 1(6.7%) 3 (3.3%) 15 (6.9%) .6
SpO, (%) 87.0 (86.0, 89.0) 86.0 (84.5, 89.0) 87.0 (85.0, 90.0) 89.0 (86.0, 92.0) .030*
Serum ferritin (ugm/L) 864 (762, 988) 517 (384, 1039) 406 (170, 680) 327 (176, 639) .006*
D-dimer (pgm/L) 1.79 (1.30, 2.00) 1.50 (0.81, 2.02) 0.96 (0.50, 1.40) 0.63(0.43, 1.12) .001*
Neutrophils (%) 3.6(2.8, 6.2) 7.1(2.7,8.9) 5.6 (3.5, 8.8) 4.8(3.2,7.0) 4

Abbreviations: CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; DM, diabetes mellitus; HTN, hypertension; IHD, ischemic

heart disease.
*p value less than 0.05 was considered significant.
The bold values are indicates significance value <0.05.
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hypertension (HTN) (45%) and diabetes mellitus (DM) (41%), followed
by ischemic heart disease (IHD) (17%) and asthma (13%).

The results obtained in the study revealed that out of a total of
327 patients, recovery from dyspnea was observed in 66.4%
(n = 217) patients, and 4.6% (n = 15) patients reported the same as
they experienced during COVID-19 illness; 27.5% (n = 90) patients
felt better than that of earlier exposure of COVID-19 but not fully
recovered, and only 1.5% (n = 5) patients complained further worsen-
ing compared with the previous dyspnea status. That means a total of
34% of participants experienced dyspnea, after 2 months of hospital
discharge to some extent.

Evidence of significant covariates for dyspnea of the study partic-
ipants is depicted in Table 2. The patients’ SpO,, D-dimer, ferritin,
and neutrophils count were measured on the day of admission to
the hospital. All P values were derived by Pearson's chi-square test.
It shows that there is a significant association between D-dimer
(P value <.001) and serum ferritin (P value <.006) with dyspnea (Table 2).

Smoking was also found to be significantly associated in Pearson's
chi-square test, with the grading of changes in dyspnea (P = .012).
The percentage of smokers was much less in the deteriorated group
(only 1), and there were more smokers in the recovered (n = 29, 13%)
and improved (n = 24, 27%) groups. A significant statistical relation-
ship was observed between SpO, level (P = .030) and the presence of
COPD (P = .021) across groups (Table 2).

4 | DISCUSSION

The main reason for many patients seeking medical care with
COVID-19 is the recurrence of dyspnea. Patients were often panicked
about seeking treatment due to the social stigma regarding the
COVID-19 outbreak. Dyspnea was one of the main concerns and
stimuli that prompted a significant number of patients in Bangladesh
to get admitted for the treatment of COVID-19.2%*2 Our primary con-
cern was to evaluate what proportion of these patients experienced
dyspnea in the long run, after being discharged from the hospitals.

A total of 34% of participants experienced dyspnea after 2 months
of hospital discharge to some extent. In a similar study, it was found that
among 488 participants who completed a survey 60 days after hospital
discharge, 159 patients (~32.6%) reported cardiopulmonary symptoms
(such as cough and dyspnea).** According to a study conducted in Italy
on 143 patients, it was observed that a high proportion of individuals
(43.4%) reported dyspnea in the follow-up post-acute care assessment.”
Among 150 patients with noncritical COVID-19, 36.7% patients
reported dyspnea at day 30 and 30% patients reported dyspnea at day
60 in a follow-up study conducted in France from 17 March to 3 June
2020.%° Furthermore, in another phone-based survey of 120 patients
(96 patients, who had not been in the ICU, and 24 patients, who had
been in the ICU), 42% patients suffered from dyspnea and comparisons
between ICU and non-ICU patients showed no statistically significant
differences regarding dyspnea.'®

At the beginning of the pandemic, it was well documented that

the presence of comorbid conditions is an important risk factor for

unfavorable outcomes. One study showed that after adjusting for age
and smoking status, COPD (hazards ratio [HR] 2.681, 95% confidence
interval [95% Cl] 1.424-5.048), diabetes (HR 1.59, 95% Cl 1.03-2.45),
hypertension (HR 1.58, 95% Cl 1.07-2.32), and malignancy (HR 3.50,
95% Cl 1.60-7.64) were risk factors of reaching to the composite end-
points.*® The prevalence of dyspnea post-COVID failed to show any
statistically significant associations with diabetes, hypertension,
asthma, IHDs, and chronic kidney disease (CKD). But COPD did show
significant associations. Serum ferritin, D-dimer, and tachypnea
with or without respiratory crackles predict whether patients with
COVID-19 will require ICU admission.>” But any association between
long COVID symptoms or so-called “long-haulers” symptoms with
basic demographic characteristics, for example, age, sex body weight,
initial SpO,, as well as few affordable laboratory parameters, for
example, serum ferritin and D-dimer are not well studied.

Our data resemble the hypothesis of the “smoker's paradox” pre-
sent in COVID-19 as proposed by several experts.*82° As in our case,
the number of smokers was surprisingly lower among COVID-19
patients, and smoking seems to be a protective factor against dyspnea
in long-term follow-ups, which has not yet been established by
enough scientific data. Several mechanisms have been proposed for
smoking being a protective factor in COVID 19 patients.*®2° One of
such mechanisms is through the regulation of ACE2. It is well known
that ACE2 provides overall protective effects on the lungs, and SARS-
CoV-2 binds with this enzyme as a receptor and downregulates
it. There are conflicting reports about the upregulation and down-
regulation of ACE2 by nicotine.?%?2 |t is too early to reach a concrete
conclusion about the apparent protective effects of smoking in dys-
pnea, and further clinical studies with acceptable sample participants
are required. On the other hand, COPD patients are always hypoxic,
and while they have COVID-19 they become more distressed,
and there may be a great role of social stigma. Overall, they became
hopeless, but after recovery, they feel better in comparison to the
hospital period.

Nevertheless, the presence of several biases cannot be ruled out.
The reason for such a result may be since those who had COPD had a
decreased SpO, on admission and had been exposed to vigorous
restriction of smoking. This would lead to improvement in dyspnea in
the subsequent follow-ups, and the percentage of improvement
would be noticed greatly in comparison with a non-smoker, non-
COPD patients. So, it seems that this low incidence of dyspnea among
smokers is not because of smoking rather it is because of cessation of
smoking due to restricted hospitalized environment.

It is well known that at the beginning of the pandemic, there were
enormous social media stigmas that created panic and stress among
people hindering them from seeking treatment until they developed
severe dyspnea and hypoxia.*®*” This study shows that 19 of 21 par-
ticipants (~90.5%) with a history of concomitant COPD felt significant
improvement after 2 months of COVID-19 and none of the partici-
pants experienced deterioration of respiratory distress after discharge
from the hospital. A possible explanation of such seemingly unusual
telephonic patient reply is that the patients being discharged from the
hospital started feeling much more protected, less stigmatized, and
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more socially supported compared with their feelings of ‘“during
COVID time”, which brought a sense of mental peace for them.

There are several limitations to our study. First, the sample size
was smaller compared with several other recent studies. This is
because we did not receive any funding for this study and hence were
restricted in terms of manpower and other logistics. Furthermore, we
interviewed all patients through a telephonic conversation rather than
face-to-face interview. This may be a source of business, as the inter-
viewer had to rely on the responses of the patients and could not

judge the validity of their responses properly.

5 | CONCLUSION

In this study, a significant proportion of patients were found to be still
suffering from dyspnea after their discharge from the hospital. While the
number of patients enrolled in this study was low, these findings can still
be useful for the clinicians to recognize the high prevalence of dyspnea
in the post-acute setting and to predict long-term complications of hospi-
talized patients. This recognition may help to guide the treatment and
management of dyspnea in post-COVID patients. Furthermore, policy
makers should take note of our findings and plan for long-term manage-
ment of post-COVID complications through the implementation of
follow-up clinics and rehabilitation programs for affected individuals.

ACKNOWLEDGMENT
The authors would like to acknowledge the contributions of the

patients who agreed to participate in this study.

FUNDING
This research received no specific grant from any funding agency in

the public, commercial, or not-for-profit sectors.

CONFLICT OF INTEREST
Nothing to disclose.

AUTHOR CONTRIBUTIONS
Conceptualization: Md. Khairul Islam, Md. Robed Amin, Md. Maruf
Ahmed Molla, Mohammad Faisal Hossain, Ayesha Sikder, Md Gias Uddin
Data Curation: Md. Mohiuddin Sharif, Pratyay Hasan, Fahima Sharmin
Hossain
Methodology: Md. Maruf Ahmed Molla, Md. Khairul Islam, Md. Robed
Amin, Mohammad Faisal Hossain, Ayesha Sikder, Md Gias Uddin
First Draft Preparation: Md. Khairul Islam, Md. Mohiuddin Sharif
Review and Editing: Md. Maruf Ahmed Molla, Pratyay Hasan, Fahima
Sharmin Hossain
Supervision: Md. Khairul Islam, Md. Robed Amin, Ayesha Sikder,
Mohammad Faisal Hossain

All authors have read and approved the final version of the
manuscript.

Md. Maruf Ahmed Molla had full access to all of the data in this
study and takes complete responsibility for the integrity of the data
and the accuracy of the data analysis.

Open Access

TRANSPARENCY STATEMENT

Corresponding author MMAM guarantees that the manuscript is an
honest, accurate, and transparent account of the study being
reported; that no important aspects of the study have been omitted;
and that any discrepancies from the study as planned (and, if relevant,
registered) have been explained.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are available on
request from the corresponding author. The data are not publicly

available due to privacy or ethical restrictions.

ORCID

Md. Maruf Ahmed Molla "= https://orcid.org/0000-0002-5062-9144

REFERENCES

1. Huang C, Wang Y, Li X, et al. Clinical features of patients infected
with 2019 novel coronavirus in Wuhan, China. Lancet. 2020;
395(10223):497-506. https://doi.org/10.1016/50140-6736(20)
30183-5

2. Lu R, Zhao X, Li J, et al. Genomic characterisation and epidemiology of
2019 novel coronavirus: implications for virus origins and receptor bind-
ing. Lancet. 2020;395(10224):565-574. https://doi.org/10.1016/
S0140-6736(20)30251-8

3. Bhatraju PK, Ghassemieh BJ, Nichols M, et al. Covid-19 in critically ill
patients in the Seattle region—case series. N Engl J Med. 2020;
382(21):2012-2022. https://doi.org/10.1056/nejmoa2004500

4. Korell F, Giannitsis E, Merle U, Kihm LP. Analysis of symptoms of
COVID-19 positive patients and potential effects on initial assess-
ment. Open Access Emerg Med. 2020;12:451-457. https://doi.org/10.
2147/0aem.s275983

5. Lu X, Gong W, Wang L, et al. Clinical features and high resolution CT
imaging findings of preliminary COVID-19. Chin J Radiol (China). 2020;
43(6):509-515. https://doi.org/10.3760/cma.j.cn112147-20200214-
00094

6. Yang Q, Liu Q, Xu H, Lu H, Liu S, Li H. Imaging of coronavirus disease
2019: a Chinese expert consensus statement. Eur J Radiol. 2020;127:
109008. https://doi.org/10.1016/j.ejrad.2020.109008

7. Shil, WangY, WangY, Duan G, Yang H. Dyspnea rather than fever is
a risk factor for predicting mortality in patients with COVID-19.
J Infect. 2020;81(4):647-679. https://doi.org/10.1016/}.jinf.2020.
05.013

8. Carfi A, Bernabei R, Landi F, Gemelli Against COVID-19 Post-Acute Care
Study Group. Persistent symptoms in patients after acute COVID-19.
JAMA. 2020;324(6):603-605. https://doi.org/10.1001/jama.2020.12603

9. WHO. Criteria for releasing COVID-19 patients from isolation. https://
www.who.int/news-room/commentaries/detail/criteria-for-releasing-
covid-19-patients-from-isolation. Accessed February 21, 2021.

10. Ministry of Health and Family Welfare (MOHFW). National Guide-
lines on Clinical Management of COVID-19. https://covidlawlab.org/
wp-content/uploads/2021/01/Bangladesh_2020.11.05_Guideline_
National-Guidelines-on-Clinical-Management-of-COVID-19_EN.pdf.
Accessed September 25, 2021.

11. Yorke J, Moosavi SH, Shuldham C, Jones PW. Quantification of dys-
pnoea using descriptors: development and initial testing of the
Dyspnoea-12. Thorax. 2010;65:21-26. https://doi.org/10.1136/thx.
2009.118521

12. Mahmud R, Rahman MM, Rassel MA, et al. Post-COVID-19 syndrome
among symptomatic COVID-19 patients: a prospective cohort study
in a tertiary care center of Bangladesh. PLoS ONE. 2021;16:
e€0249644. https://doi.org/10.1371/journal.pone.0249644


https://orcid.org/0000-0002-5062-9144
https://orcid.org/0000-0002-5062-9144
https://doi.org/10.1016/S0140-6736(20)30183-5
https://doi.org/10.1016/S0140-6736(20)30183-5
https://doi.org/10.1016/S0140-6736(20)30251-8
https://doi.org/10.1016/S0140-6736(20)30251-8
https://doi.org/10.1056/nejmoa2004500
https://doi.org/10.2147/oaem.s275983
https://doi.org/10.2147/oaem.s275983
https://doi.org/10.3760/cma.j.cn112147-20200214-00094
https://doi.org/10.3760/cma.j.cn112147-20200214-00094
https://doi.org/10.1016/j.ejrad.2020.109008
https://doi.org/10.1016/j.jinf.2020.05.013
https://doi.org/10.1016/j.jinf.2020.05.013
https://doi.org/10.1001/jama.2020.12603
https://www.who.int/news-room/commentaries/detail/criteria-for-releasing-covid-19-patients-from-isolation
https://www.who.int/news-room/commentaries/detail/criteria-for-releasing-covid-19-patients-from-isolation
https://www.who.int/news-room/commentaries/detail/criteria-for-releasing-covid-19-patients-from-isolation
https://covidlawlab.org/wp-content/uploads/2021/01/Bangladesh_2020.11.05_Guideline_National-Guidelines-on-Clinical-Management-of-COVID-19_EN.pdf
https://covidlawlab.org/wp-content/uploads/2021/01/Bangladesh_2020.11.05_Guideline_National-Guidelines-on-Clinical-Management-of-COVID-19_EN.pdf
https://covidlawlab.org/wp-content/uploads/2021/01/Bangladesh_2020.11.05_Guideline_National-Guidelines-on-Clinical-Management-of-COVID-19_EN.pdf
https://doi.org/10.1136/thx.2009.118521
https://doi.org/10.1136/thx.2009.118521
https://doi.org/10.1371/journal.pone.0249644

60of 6 i
o WI LEY—HeaIth Science Reports

13.

14.
15.
16.
17.

18.

19.

ISLAM ET AL.

Open Access

Jahan Y, Rahman S, Rahman A. COVID-19: a case report from
Bangladesh perspective. Respir Med Case Rep. 2020;30:101068.
https://doi.org/10.1016/j.rmcr.2020.101068

Chopra V, Flanders SA, O'Malley M, Malani AN, Prescott HC. Sixty-
day outcomes among patients hospitalized with COVID-19. Ann
Intern Med. 2020;174(4):576-578. https://doi.org/10.7326/m20-
5661

Carvalho-Schneider C, Laurent E, Lemaignen A, et al. Follow-up of
adults with noncritical COVID-19 two months after symptom onset.
Clin Microbiol Infect. 2021;27(2):258-263. https://doi.org/10.1016/j.
cmi.2020.09.052

Garrigues E, Janvier P, Kherabi Y, et al. Post-discharge persistent
symptoms and health-related quality of life after hospitalization for
COVID-19. J Infect. 2020;81(6):e4-e6. https://doi.org/10.1016/j.jinf.
2020.08.029

Izquierdo JL, Ancochea J, Savana COVID-19 Research Group,
Soriano JB. Clinical characteristics and prognostic factors for inten-
sive care unit admission of patients with COVID-19: retrospective
study using machine learning and natural language processing. J Med
Internet Res. 2020;22(10):e21801. https://doi.org/10.2196/21801
Usman MS, Siddigi TJ, Khan MS, et al. Is there a smoker's paradox in
COVID-19? BMJ Evid Based Med. 2020. https://doi.org/10.1136/
bmjebm-2020-111492

Lombardi C, Roca E, Ventura L, Cottini M. Smoking and COVID-19,
the paradox to discover: an Italian retrospective, observational study

20.

21

22.

in hospitalized and non-hospitalized patients. Med Hypotheses. 2021;
146:110391. https://doi.org/10.1016/j.mehy.2020.110391

Meini S, Fortini A, Andreini R, Sechi LA, Tascini C. The paradox of the
low prevalence of current smokers among Covid-19 patients hospital-
ized in non-intensive care wards: results from an Italian Multicenter
Case-Control Study. Nicotine Tob Res. 2020;23(8):1436-1440.
https://doi.org/10.1093/ntr/ntaal88

Brake SJ, Barnsley K, Lu W, McAlinden KD, Eapen MS, Sohal SS.
Smoking upregulates angiotensin-converting enzyme-2 receptor: a
potential adhesion site for novel coronavirus SARS-CoV-2 (Covid-19).
J Clin Med. 2020;9(3):841. https://doi.org/10.3390/jcm9030841
Yuan YM, Luo L, Guo Z, Yang M, Ye RS, Luo C. Activation of renin-angio-
tensin-aldosterone system (RAAS) in the lung of smoking-induced pulmo-
nary arterial hypertension (PAH) rats. J Renin Angiotensin Aldosterone Syst.
2015;16(2):249-253. https://doi.org/10.1177/1470320315576256

How to cite this article: Islam MK, Hossain MF, Molla MMA,
et al. A 2-month post-COVID-19 follow-up study on patients
with dyspnea. Health Sci Rep. 2021;4:e435.
doi:10.1002/hsr2.435


https://doi.org/10.1016/j.rmcr.2020.101068
https://doi.org/10.7326/m20-5661
https://doi.org/10.7326/m20-5661
https://doi.org/10.1016/j.cmi.2020.09.052
https://doi.org/10.1016/j.cmi.2020.09.052
https://doi.org/10.1016/j.jinf.2020.08.029
https://doi.org/10.1016/j.jinf.2020.08.029
https://doi.org/10.2196/21801
https://doi.org/10.1136/bmjebm-2020-111492
https://doi.org/10.1136/bmjebm-2020-111492
https://doi.org/10.1016/j.mehy.2020.110391
https://doi.org/10.1093/ntr/ntaa188
https://doi.org/10.3390/jcm9030841
https://doi.org/10.1177/1470320315576256
info:doi/10.1002/hsr2.435

	A 2-month post-COVID-19 follow-up study on patients with dyspnea
	1  INTRODUCTION
	2  METHODS
	2.1  Study design and participant selection
	2.2  Case definition
	2.3  Data collection and evaluation of dyspnea after 2months
	2.4  Statistical analysis
	2.5  Ethical consideration

	3  RESULTS
	4  DISCUSSION
	5  CONCLUSION
	ACKNOWLEDGMENT
	  FUNDING
	  CONFLICT OF INTEREST
	  AUTHOR CONTRIBUTIONS
	  TRANSPARENCY STATEMENT
	  DATA AVAILABILITY STATEMENT

	REFERENCES


