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 Background: Coronavirus disease (COVID-19) represents a devastating crisis continuing for more than a year up 
till now with new emerging presentations and complications every now and then.  

Aim: to spot the light on long-term symptoms in healthcare staff who are the first defence line in this pandemic 
and whose medical and psychological sufferings are underrepresented in studies.  

Methods: 120 male and female participants working in Ain-Shams University and Ministry of health and 
population hospitals who had been infected with COVID-19 virus at least 3 months ago were recruited. Presenting 
symptoms, staging, medications, symptoms 1 month and more than 3 months after infection were recorded.  

Results: The study participants aged between 23 and 62 years. fever was the most common presentation 57.5% 
followed by body aches in 44.2% and then anosmia in 41.7% of participants. Cough, dyspnea, fatigue and diarrhea 
were present in 37.5%, 33.3%, 35% and 19.2% respectively. Facial palsy and transient ischemic attack were 
presented each in one participant. Five participants experienced myocardial and pulmonary infarctions. Still 
26.7% and 33.3% had dyspnea and fatigue after 3 months, 3 participants received antidepressants, 4 had memory 
problems. Parosmia, hair loss, oral ulcers and syncopal attacks emerged months after recovery. Odds ratio for 
symptoms after 3 months was 2.4 higher in participants aged ≥ 35 years.  

Conclusion: COVID-19 infection is unique in presentation and long-term symptoms which needs further large 
number of studies. Even young people and those with mild disease experience long term problems. 
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INTRODUCTION 

Over 100 million people were infected with the novel 
coronavirus disease (COVID-19) and more than 2.5 million 
people died since December 2019, when it was first detected in 
China. In Egypt, the reported cases exceeded 180,000 with 
more than 11000 deaths [1]. According to the Egyptian Medical 
Syndicate, more than 390 deaths were recorded in physicians 
up till now [2], apart from deaths of nurses, dentists, 
pharmacists, and other healthcare workers which were not 
recorded. 

In September 2020, the Pan American Health Organization 
(PAHO) reported that nearly 570,000 healthcare workers were 
infected with COVID-19 in the United States only, of whom 
more than 2500 personnel died [3]. At the end of October, the 
International Council of Nurses (ICN) declared death of about 
1500 nurses from the start of pandemic, though analysis was 
done in 44 countries only. ICN also suggested that 10% of cases 
worldwide were among healthcare workers [4].  

Healthcare workers who are the frontlines of defence 
against COVID-19 pandemic have a greater risk of infection, 
because of frequent and prolonged contact with large numbers 
of infected patients, lack of availability of personal protective 
equipment (PPE), inadequate training in infection control on 
some occasions, and due exposure to unrecognized COVID-19 
patients [5,6].  

On the 6th of November 2020, the Centers for Disease 
Control and prevention (CDC) updated the definition of 
‘prolonged’ contact to the cumulative period of exposure of 15 
minutes or more to an infected person(s) during 24-hour period 
(which is the case in almost all physicians and nurses dealing 
with COVID-19 patients), though precise data is insufficient. In 
addition, any exposure is considered prolonged if it occurs 
during performance of an aerosol generating procedure [7]. 

Persistent symptoms were reported among patients 
recovered from COVID-19 infection, even those who initially 
had a mild acute illness, which represents a challenge. Another 
peculiar finding was that the young survivors, including those 
who were physically fit prior to infection, had also reported 
symptoms months after acute illness [8,9]. 
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The most common symptoms recorded include fatigue, 
dyspnea, chest pain, etc. Other reported symptoms include 
myalgia, headache, fever, and palpitations. Serious 
complications appeared also but were less common, like 
ventricular dysfunction, pulmonary function abnormalities, 
acute kidney injury, cognitive impairment, depression, and 
anxiety [10-13]. 

Unfortunately, scarce studies were done reporting 
persistent COVID-19 symptoms and complications in 
healthcare workers, which should be revealed. 

SUBJECTS AND METHODS 

A retrospective cohort study recruiting 120 healthcare 
workers (physicians, nurses, dentists, and pharmacists) 
working in Ain-Shams University and Ministry of health and 
population hospitals who had been infected with COVID-19 
virus at least 3 months ago. Participants were diagnosed by 
both polymerase chain reaction (PCR) for COVID-19 infection 
and CT chest for categorizing severity and determining the 
appropriate treatment.  

The study aimed to detect post-COVID-19 syndrome in 
healthcare staff, the carers in this pandemic. Data were 
collected regarding age, medical diseases, presenting 
symptoms of COVID-19, stage of disease, medications received 
and occurrence of serious thrombotic complications including 
myocardial infarction, pulmonary infarctions, and 
cerebrovascular strokes. As there is no consensus definition 
about timing of post-covid symptoms, we followed Greenhalgh 
and colleagues [14] who defined post-acute COVID-19 as those 
symptoms extending beyond three weeks from their onset and 
chronic COVID-19 refers to those extending beyond 12 weeks. 
Therefore symptoms 1 month and more than 3 months after 
infection were recorded and whether these symptoms needed 
medical treatment or interventions was also recorded.  

Severity of COVID-19 infection was classified according to 
the National Institutes of Health (NIH) [15] into: asymptomatic 
infection: patients who test positive for COVID-19 but have no 
symptoms, mild disease: patients with any of these signs and 
symptoms (eg, fever, cough, sore throat, headache, malaise, 
muscle pain) without dyspnea, or abnormal imaging, 
moderate: patients with clinical evidence of lower respiratory 
disease or by imaging and an oxygen saturation (SaO2) ≥ 94% 
on room air , severe disease: patients with a respiratory rate of 
over 30 breaths per minute, SaO2 up to 93% on room air, or 
more than 50% lung infiltrates on imaging and critical illness: 
those with respiratory failure, septic shock, and/or multiple 
organ dysfunction. 

After recording symptoms, we divided the participants into 
2 groups, those below 35 years of age and those 35 years and 
above to calculate odds ratio for occurrence of symptoms at 1 
month and after 3 months. We considered that participants 
aged 35 years, and more were at higher risk as all 
thromboembolic complications in the study occurred in staff 
aged between 35 and 48 years. Each group was further 
subdivided according to absence of symptoms or the presence 
of one or more symptoms. 

Consent and Ethics 

Informed consents were taken from all participants at the 
start of the study. The study was approved by the Research 
Ethics Committee, Faculty of Medicine, Ain-Shams University 

which operated according to guidelines of the International 
Council on Harmonization and the Islamic Organization for 
Medical Sciences, the United States Office for Human Research 
Protections, and the United States Code of Federal 
Regulations. 

Statistical Analysis 

The collected data was cross-checked, coded, tabulated 
using statistical package for social science (SPSS 20). The mean 
and standard deviation (± SD) were used for parametric 
numerical data. Frequencies and percentages were used of 
non-numerical data. Odds ratio was calculated using Chi 
square test. Values P- values indicated the level of significance 
with p>0.05 was considered being non-significant (NS), p<0.05 
being significant (S), p<0.01being highly significant (HS). 

RESULTS 

The study participants aged between 23 and 62 years with 
the mean age 33.7 as shown in Table 1. Indeed 21 participants 
were 40 years of age and above and the rest were twenties and 
thirties as they were more cooperative and willing to 
participate. The number of females (70) exceeded the males 
(50) as most of nurses were females. The study included 25 
nurses, 10 pharmacists and the rest were physicians from 
different specialities (i.e., chest, geriatrics, anaesthesia, 

Table 1. Demography and characteristics of the study 
population 
 Number of 

participants 
(total 120) or 

mean 

Percent% 
or 

+/-SD 

Age 33.7 7.29 
Gender   
 Females 70 58% 
 Males 50 42% 
Smoking   
 Non-smokers 115 96% 
 Smokers 5 4% 
Comorbidities   
 HTN 8 6.7% 
 DM 5 4% 
 Cardiac disease 3 2.5% 
 Hypothyroidism 4 3.3% 
 Bronchial asthma 9 7.5% 
 Neurologic disease 2 1.7% 
 Anemia 1 0.8% 
Number of hospitalized participants 18 15% 
Severity of COVID-19 infection   
 Mild 74 61.7% 
 Moderate 34 28.3% 
 Severe 12 10% 
Therapy received for COVID-19 infection 
 Oxygen therapy 12 10% 
 Steroid therapy 45 37.5% 
 Anticoagulation 44 36.7% 
 Antiviral treatment 19 15.8% 
Occurrence of serious complications At 1 month After 3 months 
 Myocardial infarction 2(1.7)  
 Pulmonary infarctions 3(2.5)  
 Pericardial effusion 1(0.8)  
SD= standard deviation 
HTN= hypertension 
DM= diabetes mellitus 
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cardiology, pediatrics, radiology, internal medicine, surgery, 
gynaecology, etc.) and dentists. Only 4 were obese and 5 of 
participants were smokers. Bronchial asthma was found in 9 
and hypertension in 8 of participants, exceeding diabetes 
mellitus, cardiac diseases (ischemic, rheumatic heart disease 
and atrial fibrillation), and hypothyroidism. Only 2 had 
neurological diseases (one had multiple sclerosis and the other 
had sciatica), so most the study participants were medically 
free. Although 46 participants had moderate and severe 
infection, only 18 were hospitalized, as most of participants 
with moderate infection preferred to be treated at home with 
home isolation. Isolation in quarantine hospital was obligatory 
for all positive cases only at the start of pandemic in Egypt.  

Figure 1 showed that the most common presenting 
symptom was fever in 69 participants (57.5%) followed by body 
aches in 53 (44.2%) and then anosmia in 50 (41.7%). Cough, 
dyspnea and fatigue were present in 45(37.5%), 40 (33.3%) and 
42 (35%) participants, respectively. Headache was not 
uncommon, in 34 (28.3%) and diarrhea was present in 23 

(19.2%) participants. Although uncommon (in 1 participant 
each), serious manifestations were reported like transient 
ischemic attack (TIA) which was one of the presenting 
symptoms in a female physician in 4th decade who was 
medically free, she had dysphagia, slurred speech, and loss of 
face sensation in one side lasting about a day. The other 
reported serious problems were painful eye movements, facial 
palsy, memory problems and purpuric eruptions.  

At 1 month about 75% of participants complained of 
fatigue and more than 50% had dyspnea as shown in Figure 2, 
and these symptoms disappeared in about half of them only 
after 3 months. Body aches and myalgia persisted in about 18% 
of participants after 3 months. Although chest pain and 
palpitations were not amongst the most common presenting 
symptoms in our participants, these symptoms increased 
much at 1 month and 3 of our participants received rate control 
drugs for persistent tachycardia (after performing 
investigations) about 4 or 5 months after illness. Anosmia and 
loss of taste persisted in a considerable number and parosmia 

 
Figure 1. Manifestations of COVID-19 infection in participants (N=120). Numbers written are number of participants 
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with experiencing awfully bad smell in fish, chicken and meat 
appeared in 2 participants after 4 months of acquiring infection 
and they became vegetarian. Diarrhea, dizziness (and 
sometimes vertigo) and rash increased also at 1 month and one 
of participants continued anti-diarrheal drugs for 4 months 
after recovery. Regarding neuropsychiatric manifestations, 
depressive symptoms were present in about half and panic 
attacks occurred in about third of them at 1 month, decreased 
after 3 months but 3 were diagnosed as having major 
depression and started antidepressants. Neuropathic pain not 
explained by other illness became apparent in 7.5% requiring 
treatment in some of them. Insomnia also became more 
prominent, and 4 participants had memory and attention 
problems persisting months after recovery.  

Painful eye movements which occurred in a female dentist, 
persisted for 4 months till now and were associated with 
decreased visual acuity but we have no more details. Whether 
this is due to optic neuritis or not is not clear. She received 
dexamethasone once at the start of illness. Another male 
physician is still receiving treatment for facial palsy 6 months 
following infection. Both were 29 years old and were medically 
free before illness. 

The 6 male and female participants who developed 
myocardial, pulmonary infarctions and pericardial effusion 
aged between 35-41 years, were medically free (but 2 were 
obese), non-smokers, apart from one female who aged 48 years 
and was hypertensive.  

Table 2 revealed that participants aged ≥35 years are 2.4 
times liable to develop symptoms after 3 months with relative 

 
Figure 2. Post-COVID-19 acute and chronic symptoms at 1 month and after 3 months and complications in participants 
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risk 1.37. We failed to calculate odds ratio for symptoms at 1 
month as none of participants aged ≥35 years were 
asymptomatic at that time. 

 DISCUSSION 

To the best of our knowledge this is one of few studies in 
Egypt reporting post-COVID-19 Syndrome. The aim was to spot 
the light on such problems (which may affect function, social 
life or become disabling) in healthcare staff who work in 
incredibly stressful situations from the start of pandemic with 
lack of protective equipment in many instances, face the 
highest viral load and return to work without full recovery 
because of staff deficiency in some cases.  

Symptoms like fatigue, dyspnea, dizziness, chest pain, 
headache, insomnia were reported by many participants 
months after recovery. Although they are subjective but to be 
taken into consideration, as we deal with healthcare staff who 
will report complaint in an accurate way in most cases and 
whose complaints are not the focus of attention. Similar 
symptoms were reported in other studies [8,16-18].  

Even participants who presented with mild symptoms had 
persistent symptoms months later and many developed more 
or new symptoms after 3 months like hair loss and oral ulcers. 
This may be due to heightened inflammatory response in 
symptomatic COVID-19 promoting persisting symptoms. Some 
authors also suggest that posttraumatic stress disorder after 
COVID-19 could be accused in prolonged experience of some 
symptoms such as fatigue, generalized aches or poor well-
being [19,20]. This could be true as many participants had 
depressive symptoms at 1 month and about third of them 
experienced at least one panic attack. 

More than 30% had anosmia at 1 month, which was not a 
well-known symptom at the start of pandemic and was 
revealed thereafter. It was also reported by many researchers 
like Lechien and colleagues [21] who found persistent olfactory 
dysfunction in 37.5% of their patients at least 7 days after 
recovery of mild to moderate illness. In the wall Street Journal 
[22], Dr Jane Parker reported while studying 45 participants 
infected with COVID-19, 15 developed parosmia. 

Searching for painful eye movements in COVID-19, we 
found a case report about bilateral optic neuritis in a 44-year-
old medically free male who complained of painful eye 
movements and severe deterioration of visual acuity after 
acquiring infection [23]. Unfortunately, we do not have 
available fundus examination for our lady, but it was worthy 
declaration. 

Recurrent syncopal attacks were reported in one 
participant after 3 months. Singhania and colleagues (24) 
reported syncope as the presenting symptom in an elderly 
female. These atypical symptoms if appeared early may cause 
more spread of infection in healthcare workers.  

Myocardial infarction was reported in 2 male participants 
in late thirties and early forties. Whether COVID-19 patients in 
this age group are more liable is not known. Generally, studies 
found that not only does the virus cause hypercoagulable 
state, vascular inflammation, and plaque disruption, but also 
direct myocardial infection and inflammation [25,26]. COVID-
19 was also associated with higher risk of developing venous 
thromboembolism, though not reported in our research. Doses 
and duration of anticoagulation should be strictly determined 
according to clinical guidelines and regarding risk versus 
benefits in individual basis to avoid bleeding from long-term 
anticoagulation or antiplatelet therapy [27]. 

Regarding the male presented with pericardial effusion, 
Suaer et al. [28] reported 3 cases of pericardial effusion in the 
same cardiac centre after COVID-19 infection with 2 of them 
developing tamponades. 

Being more at risk for long term symptoms and 
complications in late thirties and forties than twenties needs 
further studies and research. Finally, we would like to declare 
that the study is more descriptive focusing on symptoms, 
clinical and psychological sufferings of healthcare staff and 
was not studying predictors or risk factors for severe COVID-19 
infection. 

CONCLUSION 

COVID-19 infection is unique in presentation and long-term 
symptoms which need further large number of studies to reveal 
the hidden pathology of many symptoms and complications 
appeared and the new ones which appear every now and then. 
Even young people and those with mild disease experience 
long term problems. 
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