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Background and Aim: Little is known about the persistence of symptoms after clearance of SARS-CoV-2 infection. Our study
aimed to assess persistent symptoms in COVID-19 patients after clearance of SARS-CoV-2 infection.
Methodology: A multi-center survey was conducted on first wave COVID-19 patients with confirmed SARS-CoV-2 infection.
Sociodemographic and clinical characteristics, including presenting symptoms and persistent symptoms after viral clearance and possible
factors contributing to persistence of such symptoms, were collected using an online multicomponent questionnaire. Descriptive and
inferential statistical analysis was performed to detect the most persisting symptoms and factors contributing to their persistence.
Results: Overall, 538 patients were enrolled. Mean age was 41.17 (±SD 14.84), 54.1% were males, and 18.6% were smokers.
Hypertension and diabetes were the most reported co-morbidities. Mild symptoms were reported in 61.3% of patients, 51.3% were
admitted to hospital and 6.5% were admitted to the intensive care unit. Our study identified 49 types of persisting symptoms. Fatigue
(59.1%), sense of fever (46.5%), anorexia (24.3%) and diarrhea (24.3%) were the most commonly reported persisting symptoms
followed by loss of taste and smell (22.3%), headache (21.4%), cough (20.8) and dyspnea (21%). The use of hydroxychloroquine,
azithromycin and multivitamins were significantly associated with persistence of symptoms (OR = 8.03, 8.89 and 10.12, respectively).
Conclusion: Our study revealed that inCOVID-19 recovered patients,many patients reported persistence of at least one symptom, particularly
fatigue and sense of fever. Follow-up of patients after discharge from hospital is recommended until complete resolution of symptoms.
Keywords: coronavirus, COVID-19, SARS-CoV-2, fatigue, dyspnea

Introduction
InDecember 2019, a novel coronavirus (initially named 2019-nCov)was discovered to be responsible for outbreaks of an unusual
series of viral pneumonia of unknown origin in Wuhan. It was later named severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), because of the structural similarities with SARS-CoV, that caused the outbreak of SARS in 2003.1–3
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Severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) is an enveloped, single-stranded ribonucleic acid
beta coronavirus. This highly contagious pathogen is transmitted by respiratory droplets and aerosols, direct contact of
mucous membranes and probably the fecal–oral route.4–6

This viral infection primarily targets the respiratory system, and is usually presented by fever, cough, sore throat or
shortness of breath as initial symptoms.7,8 Although some patients may be asymptomatic and they are likely to spread the
infection, a group of them may develop symptoms and their condition may worsen.9–12

Pulmonary symptoms are the most frequently reported symptoms, however recent studies proved the presence of
neurological and gastrointestinal manifestations among the SARS-CoV-2 infected patients.13,14

Although real-time reverse transcription-polymerase chain reaction (RT-PCR) assay is considered the first tool to
make a definitive diagnosis of COVID-19, the high false negative results, low sensitivity and limited supplies might
delay accurate diagnosis. Computed tomography (CT) has been reported as an important tool to identify and investigate
suspected patients with COVID-19 at an early stage.15

Many patients with mild or severe SARS-CoV-2 do not make a full recovery and have a wide range of persistent
symptoms for weeks or months after infection, often of a neurological, cognitive or psychiatric nature.16

A standardized case definition for post-COVID-19 syndrome is still being developed. The Centre for Disease Control
(CDC) has formulated post-COVID-19 conditions to describe health issues that persist more than four weeks after being
infected with COVID-19. The World Health Organization has also developed a clinical case definition of post-COVID-19
syndrome to include individuals with a history of probable or confirmed SARS-CoV-2 infection usually 3 months from
the onset of infection with symptoms that last for at least 2 months and cannot be explained by an alternative diagnosis.17

The pathophysiological basis is not well understood, however immune reaction, inflammation, persistent viremia,
relapse or reinfection are all suggested etiologies.16,18,19

To date physicians and researchers are still learning about the symptoms and signs of this novel virus. Many survivors
may experience many morbidities and multiple manifestations requiring long-term monitoring. Hence the aim of this
study was to determine the persistence of any symptoms or signs after clearance of SARS-CoV-2 in patients with
COVID-19 infection during the first wave.

Methods
Patient Grouping and Selection Criteria
During the period between August 2020 and October 2020, a multicenter cross-sectional survey was done.

A list was made of all patients who had been discharged from quarantine hospitals after recovery from COVID-19
during the period from March to May 2020. Our patients fulfilled the criteria of the World Health Organization for
discontinuation of quarantine which include that the patient should have no fever for 3 consecutive days, the test results
should be negative for SARS-CoV-2, with improvement of other symptoms. A stratified sampling technique was used to
select a random sample from this list.

The sample size was calculated by OpenEpi, Version 3, and open-source calculator. It was found to be 384 with CI
95% and error probability of 5%.

Data on specific symptoms, which may be correlated with COVID-19, were obtained using a standardized ques-
tionnaire which was adapted and administered by the researchers to the patients by visit or phone call.

The study tool included two sections, the first onewas for demographic data (age, sex, governorate, and smoking), pre-existing
comorbidities, medication used, date of initial diagnosis (first positive PCR test for SARS-CoV-2) and date of negative PCR for
SARS-CoV-2. In addition there was a section on health-care management details (home isolation, hospital or ICU admission)
including length of hospital stay, medication used, oxygen therapy and if used ventilation (invasive or non-invasive).

Patients were questioned about the presence or absence of symptoms during the acute phase of COVID-19 and if each
symptom persisted at the time of the visit or phone call. Patients were asked about: sense of fever, skin rash, pruritus,
bone aches, cough, dyspnea, sore throat, rhinorrhea, chest pain/tightness, palpitation, syncopal attacks, fatigue, muscle
pain, joint pain/stiffness, anosmia, ageusia, headache, dizziness, numbness, diarrhea, nausea, vomiting, anorexia,
abdominal pain, constipation, dyspepsia, dysphagia, jaundice, weight loss/gain, hematemesis, melena, visual changes,
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hearing changes, vertigo, low/high mood, poor sleep, agitation, self-harm, delusions, hallucinations, thought disorders,
suicidal tendency, dysuria, hematuria, vaginal bleeding, abortion, puffy eyes, loss of libido, and erectile dysfunction. Date
of appearance and date of resolution were reported. An open text field was added at the end of the symptoms collection
sheet to add any other symptoms or possible complications of COVID-19 infection. Patients or the public were not
involved in the design, conduct, reporting, or dissemination plans of our research.

Sample Size
The sample size was calculated using OpenEpi, Version 3, for proportion studies. Population size (number of reported
COVID-19 patients in Egypt at the time of the study) (N): ~338,000, Hypothesized % frequency of post-COVID-19
symptoms in the population (p): 50% ± 5, confidence interval of 95%, and design effect (for cluster surveys-DEFF): 1.

The sample size was 384 with CI 95% and error probability of 5%. However, we included 538 cases.

Consent and Ethics Committee Approval
To achieve proper social distancing and to decrease risk of possible transmission of COVID-19, respondents were
interviewed either by a visit in a non-COVID designated area or through a phone call. Paper use for documentation was
also avoided. We explained to the respondents the objectives of the study and sent them an information sheet containing
all details of the study to read before the interview. A written consent to participate in the study was obtained before
administration of the questionnaires. This study was approved by the Damietta Faculty of Medicine – Al Azhar
University Ethical committee – IRB 00012367.

Patient and Public Involvement
There was no direct patient involvement in this study.

Statistical Analysis
Descriptive data analysis was performed for categorical variables including frequencies and proportions. As appropriate,
inferential statistics were performed between groups with the Chi square test or Kruskal–Wallis test. Differences within
groups were evaluated with the Wilcoxon Signed Rank test. Multiple regression analysis was performed to predict the
persistence of symptoms at follow-up. P value level of significance was set at 0.05. Data entry and analysis were
completed using MS Excel 2017 and data analysed using SPSS Version 25.

Results
We started with 561 subjects, 23 were excluded either due to difficult communication or refusal of the patient to
participate in the study. So, our study included 538 patients with confirmed SARS-CoV-2 infections. The study flow chart
is shown in Figure 1. 54.1% were male. The mean age was 41.17 (±SD 14.84, range 5–87 years) and 18.6% were
smokers. The most reported co-morbid conditions were diabetes mellitus in 17.1%, hypertension in 19.5% (5.2% were
receiving ARBs and 7.6% were receiving ACEIs), COPD in 5.4%, chronic kidney disease in 1.1%, ischemic heart
disease in 4.5% and immunosuppressive state in 0.4% (Table 1).

Almost half of the studied patients (51.3%) were admitted to hospital with an average hospital stay of 13.58 (SD ±
6.40, range 4–37) days, 6.5% were admitted to ICU with an average ICU stay of 9.66 (SD ± 5.85, range 2–30) days.
Symptoms were mild in 61.3%, moderate in 31% and severe in 7.6% of patients (Table 2).

Frequencies of medication used in treatment of the studied patients are presented in Figure 2. Most commonly reported
symptoms persisting after viral cure were fatigue, cough, dyspnea, sore throat, loss of smell, anorexia, loss of taste, diarrhea,
headache, lowmood, abdominal pain, nausea, muscle pain, chest pain, joint pain and poor sleep (Figure 3). Although reported in
the active stage of the disease, the following symptoms were not persistent after viral clearance: abortion (reported initially
in 0.6%), puffy eyes (reported initially in 0.4%), hallucination (reported initially in 0.8%), thought disorders (reported initially in
0.2%), suicidal tendency (reported initially in 0.4%), self-harm (reported initially in 0.2%), facial droop (reported initially in
0.2%), photophobia (reported initially in 1%), dysarthria (reported initially in 0.6%), vomiting (reported initially in 12.3%),
wheeze (reported initially in 2%), hemoptysis (reported initially in 0.4%) and rhinorrhea (reported initially in 5.8%). The
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symptoms reported initially and that persisted after viral cure are presented in Table 3. Factors associated with symptoms
persistence were hospital admission, disease severity, treatment with hydroxychloroquine, steroid, anticoagulant, azithromycin,
multivitamins and receiving oxygen therapy; the rest of the other factors were not associated with symptom persistence in
univariate analysis (Table 4). Multivariate analysis showed that treatment with hydroxychloroquine, azithromycin and multi-
vitamins were the only factors associated with symptom persistence (Table 5).

Discussion
Since the start of the COVID-19 pandemic, Egypt reported 337,487 confirmed cases and 228,583 were discharged after
clearance of the virus.8 Interestingly, some of those patients presented to the outpatient clinics complaining of vague
symptoms resembling the acute phase symptoms that triggered the concepts of incomplete recovery or persistence of
COVID-19 infection. This is an Egyptian study for assessment of the post-discharge persistent symptoms after recovery
from COVID-19 and possible long-term impact of COVID-19 infection.

In our study, 84.6% of patients who recovered from COVID-19 have one or more persistent symptoms. Fatigue,
cough, sense of fever and dyspnea were among the most common reported symptoms followed by sore throat, anorexia,
loss of taste and smell, diarrhea, headache, and low mood.

The median duration to symptom resolution among those with persistent symptoms ranged from 1 to 83 days from the
negative PCR test date, with the longest duration reported for vertigo (median = 82 days; 23–147 days) and numbness
(median = 77 days; 1–126 days).

A telephone-based report from the USA investigating 274 symptomatic COVID-19 adult outpatients, found 2–3
weeks are needed by about 30% of contributors to get back to their usual state. Cough, fatigue and shortness of breath at

Figure 1 Study flow chart.

https://doi.org/10.2147/IDR.S355064

DovePress

Infection and Drug Resistance 2022:152578

Khalaf et al Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


the time of testing were the most persistent symptoms. The median duration for disappearance of symptoms ranged from
4–8 days from the test date. The longest duration was reported for anosmia (median = 8 days; IQR = 5–10.5 days) and
loss of taste (median = 8 days; IQR = 4–10 days).20

Also, a single-center study from Rome included 143 hospitalized post-COVID-19 recovered patients who were
assessed 60 days following infection. Surprisingly, only about 13% were completely free of any persistent symptoms.
Meanwhile, 32% had at least one or two symptoms and 55% showed three or more persistent manifestations.21

AFacebook-based survey in theNetherlands andBelgium that included a large scale ofCOVID-19 patients either hospitalized
or non-hospitalized, confirmed or suspected, showed that only 0.7% of the respondents were symptom-free 79 days after the
infection. Fatigue and dyspnea were the most common symptoms, in both hospitalized and non-hospitalized patients.22

Interestingly, 58.5% of our patients with mild COVID-19 infection have one or more persistent symptoms which is
consistent with anecdotal evidence, which stated that patients with the so-called “mild” COVID-19 may still complain
about persistent symptoms, even weeks after the onset of symptoms.23,24

Table 2 Severity and Hospital Stay
Characterization of Studied Patients

N = 538

Severity
Mild 330 (61.3%)

Moderate 167 (31%)

Severe 41 (7.6%)

Hospital admission 276 (51.3%)

Hospital stay 13.58 ± 6.40

Range 4–37

ICU admission 35 (6.5%)

ICU stay 9.66 ± 5.85
Range 2–30

Table 1 Demographic and Clinical Characters of
Studied Patients

N = 538

Age 41.17 (±SD 14.84)

Range 5–87

Sex

Male 291 (54.1%)

Female 247 (45.1%)

Smoking 100 (18.6%)

Diabetes 92 (17.1%)

Hypertension 105 (19.5%)

On ARBS 28 (5.2%)

On ACEI 41 (7.6%)

COPD 29 (5.4%)

Chronic kidney disease 7 (1.1%)

Ischemic heart disease 27 (4.5%)

Immunosuppresive 2 (0.4%).
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In agreement with our results, Davido et al.25 reported that most of the outpatients who experienced mild symptoms
attributable to COVID-19 would further present with persistent symptoms, such as sense of fever, severe fatigue, chest
tightness, palpitations, muscle aches, anxiety and headaches shortly after convalescence.

In our study, fatigue persisted in about 59.1% of participants for a median of 31 days. This was in accordance with data
reported from France,25 Italy21 and UK.26 Fatigue was explained by dysautonomia that was reported in the ALBA COVID
registry (2.5%),27, also endocrine disturbance with hypothalamus-pituitary-adrenal axis attenuation, reactive mood disorder such
as depression or anxiety could be contributing factors for pathophysiology of post-COVID-19 fatigue syndrome.28,29

Similar results also reported from a single-center study in the UK that investigated 100 post-discharge COVID-19
patients showed that fatigue was the most commonly described symptom in both ICU and ward groups (72% and 60.3%,
respectively).26

Contrary to our findings, a Chinese prospective cohort study of 131 COVID-19 patients in Wuhan found that by 3–4
weeks post-discharge 86% of patients were asymptomatic, only 1.5% had shortness of breath and 0% had fatigue. This
could be attributed to the lower case severity of these patients with few co-morbidities. Moreover, underreporting could
be expected due to the nature of this study focusing on evaluation of ongoing transmissibility, and participants were
asked about the quarantine situation.30

Post viral infection fatigue syndrome was first described in Epstein–Barr virus (EBV) infection.31 In the previously
experienced epidemics of SARS, H1N1 and Ebola, many patients with persistent fatigue were serious enough to be diagnosed
as Myalgia Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS). More than 50% of patients surviving SARS experienced
fatigue during their recovery: 64% reported fatigue at 3 months, 54% at 6 months and 60% at 12 months.32

Fatigue and breathlessness are not uncommonly reported as persistent symptoms following community-acquired pneumonia
and ICU admission, but the duration varies substantially.33,34 Hospitalized patients with community-acquired pneumonia in
several studies were found to experience breathlessness and fatigue that usually resolved in 10–14 days from symptom onset.35

Among the persistent neuropsychiatric symptoms detected in our work were low mood (20.6%), poor sleep (12.6%) and
poor concentration (4.8%). Our results are consistent with Garrigues et al.36 who found that after a mean of 110.9 days, the
most frequently reported persistent post-COVID-19 symptoms were loss of memory, concentration and sleep disorders (34%,
28% and 30.8%, respectively). These results are in agreement with Srivastava et al. who reported that recovered COVID-19
patients suffered from a significant degree of depression and high rate of post-traumatic stress disorder (PTSD).37

Classic neurological disorder such as loss of taste, smell, headache, numbness and vertigo were present and persist in
22.9%, 21.7%, 21.4, 19% and 12%, respectively, these results were in accordance with results from a systematic review
conducted in 2022 by Whittaker et al.38

These neurological disorders are attributed to endothelial injury and microangiopathy, which was described in brain
biopsies of severe form of COVID-19.39 Also, severity of condition and PTSD could be co-factor in neuropsychiatric
persistence symptoms,40 in children it seems similar to the late Kawasaki syndrome that was reported after COVID-19.41

Figure 2 Frequencies of medication used in treatment of the studied patients.
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In the present study, a sense of fever was detected in 250 (46.5%) patients and persisted for 20.68 ± 30.66 days (12
patients confirmed the presence of fever by measuring temperature) in contrast with the progressive decline observed in
cases of influenza.

Ng et al. studied 142 patients with COVID-19 for persistence of fever. They observed that 12.7% had fever lasting
more than 7 days (prolonged fever), and 9.9% had recurrence of fever lasting less than a day after defervescence after day
7 of illness (saddleback fever) that may be correlated to decreased levels of interleukin 1 alpha and increased levels of
interferon gamma-induced protein 10 in their patients with prolonged fever.42

Figure 3 Post Covid-19 acute and persistent symptoms.

Infection and Drug Resistance 2022:15 https://doi.org/10.2147/IDR.S355064

DovePress
2581

Dovepress Khalaf et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Table 3 Symptoms Persisting After Clearance of SARS-CoV-2 Infection

System Symptoms Frequency
(%)

Persistence Duration

Mean±SD) Median
(Range)

General Fatigue 351 (65.24%) 318 (59.1%) 36.70±28.06 31 (1–154)

Sense of fever 258 (48%) 250 (46.5%) 20.68± 30.66 3 (1–123)

Weight loss 38 (7.1%) 30 (5.6%) 19.29±22.19 11 (2–87)

Skin rash 27 (5%) 23 (4.3%) 33.26±36.41 20 (5–146)

Pruritus 12 (2.3%) 10 (1.9%) 13.50±3.53 13 (11–16)

Loss of libido 15 (2.8%) 8 (1.5%) 46.17±59.05 18 (5–154)

Lower limb
edema

5 (0.9%) 5 (0.9%) 58±42.22 70 (1–91)

Cardiothoracic Cough 280 (52%) 112 (20.8%) 30.83±31.99 20 (1–154)

Dyspnea 250 (46.5%) 113 (21%) 15.62±20.05 7 (1–91)

Chest pain 70 (13%) 35 (6.5%) 28.09±32.39) 13 (1–145)

Sore throat 149 (27.7%) 37 (6.9%) 16.38±17.78 12.50 (1–79)

Palpitation 51 (9.5%) 48 (8.9%) 30.97±29.33 23 (2–145)

Gastrointestinal Anorexia 143 (26.5%) 131 (24.3%) 29.51±24.95 26 (1–97)

Nausea 95 (17.7%) 85 (15.8%) 22.65±26.16 12 (1–145)

Diarrhea 135 (25%) 131 (24.3%) 20.42±23.67 11 (1–100)

Abdominal pain 106 (18.7%) 97 (18%) 41.11±24.26 43 (1–104)

Constipation 12 (2.3%) 10 (1.9%) 13.38±4.59 12 (9–23)

Neuropsychiatric Loss of smell 146 (27.2%) 123 (22.9%) 28.96±26.96 23 (1–119)

Loss of taste 139 (25.8%) 117 (21.7%) 18.17±17.68 14 (1–86)

Headache 123 (22.9%) 115 (21.4%) 26.96±31.06 18 (1–154)

Low mood 116 (21.5%) 111 (20.6%) 36.68±29.79 30 (2–107)

Poor sleep 69 (12.8%) 68 (12.6%) 28.17±26.10 17.5 (1–100)

Numbness 25 (4.6%) 19 (3.5%) 56.27±42.58 77 (1–126)

Vertigo 14 (2.6%) 12 (2.2%) 83.88±37.75 82 (23–147)

Musculoskeletal Muscle pain 76 (14.1%) 70 (13%) 32.53±31.52 25 (1–145)

Bony aches 93 (17.3%) 87 (16.2%) 32.21±31.20 17 (1–123)

Muscular spasm 17 (3.2%) 14 (2.6%) 42.27±42.32 28 (10–145)

Tremors 12 (2.3%) 9 (1.7%) 37.33±34.69 30.5 (5–100)

Joint pain 60 (11.3%) 50 (9.3%) 34.75±41.64 17 (2–159)
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Table 4 Factors Associated with Persistent Symptoms Persistence

Persistence: One or More Symptoms P value

No (n = 83) Yes (n = 455)

Age (years) 41.33 ± 14.13 41.15 ± 14.97 0.92

Sex 0.06

Male 52 (62.7%) 239 (52.5%)

Female 31 (37.3%) 216 (47.5%)

Smoking 21 (25.3%) 79 (17.4%) 0.06

Diabetes mellitus 12 (14.5%) 80 (17.6%) 0.30

Hypertension 15 (18.1%) 90 (19.8%) 0.42
On ACEIs 3 (3.6%) 38 (8.4%) 0.09

On ARBs 3 (3.6%) 25 (5.5%) 0.34

Chronic lung disease 6 (7.2%) 23 (5.1%) 0.28

Chronic kidney disease 1 (1.2%) 6 (1.3%) 0.70

Ischemic heart disease 3 (3.6%) 24 (5.3%) 0.37

Immunosuppression 0 2 (0.4%) 0.71

Hospital admission 27 (32.5%) 249 (54.7%) < 0.001

ICU admission 4 (4.8%) 31 (6.8%) 0.34

Hospital stay (day) 11.50 ± 3.88 13.74 ± 6.53 0.15

ICU stay (days) 10.33 ± 3.05 9.60 ± 6.16 0.84

Severity
Mild 64 (77.1%) 266 (58.5%) < 0.001

Moderate 12 (14.5%) 155 (34.1%)

Severe 7 (8.4%) 34 (7.5%)

Hydroxychloroquine 36 (43.4%) 312 (68.6%) 0.000

Steroid 18 (21.7%) 214 (47%) < 0.001

Anticoagulant 24 (28.9%) 235 (51.6%) < 0.001

Tocilizumab 1 (1.2%) 6 (1.3%) 0.70

Oxygen therapy 6 (7.2%) 99 (21.8%) < 0.001

Invasive ventilation 2 (2.4%) 2 (0.4%) 0.11

Non-invasive ventilation 0 16 (3.5%) 0.06

Oseltamivir 0 5 (1.1%) 0.43

Azithromycin 1 (1.2%) 32 (7%) 0.02

Remdesivir 1 (1.2%) 2 (0.40%) 0.39

Symptomatic treatment 5 (6%) 11 (2.4%) 0.08

Multivitamins 1 (1.2%) 40 (8.8%) < 0.001

Note: Data expressed as frequency (percentage), mean (SD). P value was significant at < 0.05.
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Moreover, it was found that COVID-19 patients may complain of low-grade fever during convalescence which was
attributed to the incomplete recovery of their immunity at that stage which elucidates the recurrence of SARS-CoV-2
positivity that was noticed in many patients during convalescence.43

Among the non-respiratory manifestations that are of special concern in COVID-19 patients, were the gastrointestinal
tract (GIT) symptoms. They may be solitary, they may become progressive during the course of the disease and they may
occur early, which is completely different from the other coronaviruses.44

The most prevalent GI symptom in our study was anorexia which was detected in 131 patients (24.3%) as a persistent
symptom after cure for 1–97 days. Moreover, 131 patients (24.3%) had diarrhea that continued after cure for 1–100 days.
Diarrhea can be explained by the change in the intestinal permeability that is caused by the virus, leading to dysfunction of the
enterocytes.45 That was in agreement with the Garrigues et al.36 study in which diarrhea persisted in 29 patients (24.2%).

In our study, abdominal pain was reported in 106 patients (18.7%) and 97 patients (18%) had persistent pain after cure
for 1–104 days. In contrast, Kecler-Pietrzyk et al. reported anorexia, diarrhea and nausea among the common persistent
symptoms, but abdominal pain was rare, particularly as the initial presenting complaint.46

Neither age nor presence of co-morbid conditions were associated with persistent symptoms in our study, whereas
Tenforde et al.20 found that those with older age and chronic co-morbidities were associated with much prolonged disease.

In our work, it was found that hospital admission and the use of some drugs such as chloroquine, steroids,
anticoagulants, azithromycin, multivitamins and oxygen therapy during acute COVID-19 phase, and severity of the
disease were associated with persistence of symptoms. However, results of multivariate logistic regression analysis
revealed that the use of chloroquine, azithromycin and multivitamins only were significantly associated with persistence
of symptoms (Odds ratio 8.03, 8.89 and 10.12, respectively). This is also in accordance with results of other studies on
post-viral/infectious syndromes47,48 and those with critically ill ICU (non-COVID) patients, who still suffer a variety of
symptoms months after their hospitalization, what is also named post-ICU syndrome.49,50

Limitations of our study include the lack of information on symptom history before acute COVID-19 illness and
being based on a single phone call interview that created an obstacle of contacting certain participants, such as those with
dementia and/or learning difficulties. Also, the telephone-based survey is subjected to incomplete recall errors or recall
bias. So, we recommend future interviews at monthly intervals for better characterization of symptoms progression of
post-COVID-19 patients. Furthermore, patients who had a negative swab result and clinical-radiological criteria
suggestive of COVID-19 were not included in this study. Our study had the advantage of obtaining detailed symptom
severity inquiry. In addition, this is a multi-centre study with a relatively large number of patients.

Table 5 Multivariate Analysis for Predictors of Post-Covid-19 Persisting Symptoms

Odd’s Ratio 95% Confidence
Interval

P value

Hospital admission 1.68 0.93–3.06 0.08

Severity 0.89 0.41–1.90 0.76

Hydroxychloroquine 8.03 2.45–26.32 < 0.001

Steroids 1.96 0.93–3.06 0.07

Anticoagulants 1.52 0.76–3.03 0.23

Oxygen therapy 2.21 0.82–5.97 0.11

Azithromycin 8.89 1.16–67.81 0.03

Multivitamins 10.12 1.34–76.38 0.02
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Conclusions
The post-COVID-19 symptoms should be carefully addressed and evaluated carefully. Those patients could suddenly seek
care for what might be considered a chronic fatigue syndrome. Persistent symptomatic post-COVID-19 patients should be
managed by a multidisciplinary team including a psychologist, a pulmonologist, a neurologist and a specialist in physical
medicine and rehabilitation in specialized post-COVID-19 clinics to optimize our health-care services.

Institutional Review Board Statement
The study was conducted in accordance with ethical guidelines of the 1975 Helsinki Declaration. This study was approved by
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