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Topic: Update on the Long-
Term Effects of COVID-19 

 
Background 
 
Now that the COVID-19 pandemic has been ongoing for several months, it has become evident 
that infection by the SARS-CoV-2 virus is associated with long-term, or persisting effects, on 
some individuals. Indeed, a subset of individuals infected with SARS-CoV-2 have been plagued 
with lingering symptoms of COVID-19 even months after symptom onset from the initial 
infection. Interestingly, the long-term effects of COVID-19 have been reported among not only 
those who initially experienced severe COVID-19 cases, but even among those who were 
asymptomatic or experienced an initially mild COVID-19 disease course. 
 
Currently in the literature, these individuals are referred to as COVID-19 “long-haulers,” as 
having “long-term COVID-19,” or the patient coined, “long COVID.” In reality, while these effects 
are persistent and seemingly “long-term” compared to those who experience a more rapid 
recovery from a SARS-CoV-2 infection, it is not possible at this time to project what some 
individuals may experience as “long-term” repercussions. What will “long-term” mean in two 
years? Might some individuals still be managing COVID-19-related symptoms years following 
the initial infection? Which subset of individuals infected with SARS-CoV-2 will be “long-
haulers”? Are these long-haulers infectious? These are some of the questions researchers have 
sought to investigate and, in some cases, begun to shed light on. Ultimately, however, it will 
take substantial dedication to research and the progression of time to learn more about the 
COVID-19 pandemic and its long-term effects. 
 
Earlier in the pandemic, research efforts focused largely on determining the acute effects of 
COVID-19. In more recent months, it has become clear that many individuals are experiencing 
prolonged symptoms related to COVID-19. As a result, scientists and medical professionals are 
striving to establish definitions and develop guidelines and recommendations for managing this 
group of individuals. Indeed, in order to offer the appropriate services for individuals suffering 
from long COVID, definitions and diagnostic profiling is necessary. There are organizations 
actively working to develop diagnostic criteria and guidelines for the treatment and management 
of the many individuals who experience protracted effects related to the global pandemic and/or 
a COVID-19 infection itself. Some of the challenges faced by both long-haulers and providers 
will be discussed in this report. 
 
Finally, although practice guidelines are still being developed, this report considers what has 
been proposed in the scientific literature for managing “long-haulers” or those who have long-
term symptoms following an infection with SARS-CoV-2.  
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Long-Haulers 
 
Earlier in the pandemic it was generally believed that infection with SARS-CoV-2 would result in 
a short-term illness, ranging from one to two weeks. However, it has become clear in more 
recent months that an increasing number of individuals have been afflicted with persisting 
symptoms following a SARS-CoV-2 infection. Of these individuals, who have been referred to 
as “long-haulers” or as having “long COVID,” many did not initially experience a severe case of 
COVID-19, but rather had mild symptoms or were asymptomatic (Marshall, 2020).  
 

 
 
Physicians at a hospital in France reported seeing an average of 30 long-haulers each week 
starting when the lockdown ended in France in mid-May and in late July. Interestingly, they 
found that the average age of these individuals was approximately 40 years with no relevant 
medical history. Furthermore, they indicated that the male-to-female ratio was 1:4, with more 
women reporting continued symptoms (Davido et al., 2020).  
 
A team from the United Kingdom estimated that roughly 10% of individuals who have had 
COVID-19 experience prolonged symptoms (Greenhalgh et al., 2020). A guidance published on 
September 7, 2020 by Public Health England indicated that roughly 10% of “mild” COVID-19 
cases who were not admitted to the hospital reported symptoms lasting more than four weeks 
(Public Health England, 2020). 
 
 

Long-Term Effects from COVID-19  
 
Online support groups have been started to help people dealing with prolonged COVID-19 
symptoms, and earlier in the pandemic, this was the most effective avenue for individuals to 
share and learn from one another about their symptoms and disease course (Re’em, 2020 and 
Gardner, 2020).  
 

According to Harvard Health, COVID-19 “long-haulers” include 
two groups of people affected by the virus (Komaroff, 2020): 
 Those who experience some permanent damage to their lungs, 

heart, kidneys, or brain that may affect their ability to function. 

 Those who continue to experience debilitating symptoms 
despite no detectable damage to these organs. 

 

https://www.health.harvard.edu/blog/the-hidden-long-term-cognitive-effects-of-covid-2020100821133
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While support networks on social platforms are undoubtedly informative and helpful for 
facilitating connection with others who are also suffering from COVID sequelae, this section will 
focus largely on what has been presented in the scientific literature with regard to symptoms 
experienced by the long-haulers. 
 
Agreement has been established among scientists that an infection with the SARS-CoV-2 virus 
is capable of impacting not only the respiratory system, but also many body systems, including: 
the neurologic system, cardiovascular and pulmonary systems, immune system, and even the 
skin. 
 
In addition to imparting its effects on multiple organs and body systems, a SARS-CoV-2 
infection that becomes long-COVID, affects different individuals in different ways. However, 
some of the more commonly reported symptoms of long-COVID include: fatigue, cough, 
dyspnea, loss of taste and smell, muscle weakness, muscle and joint pain, headache, 
confusion, conjunctivitis, chest pain, decreased mobility and falls (Marshall, 2020; Paice et al., 
2020). Figure 1 depicts the symptoms associated with long COVID. 
 
 
 
 

Examples of some of the symptoms reported include:  

 Prolonged low-grade fevers that do not respond to 
standard fever-reducing medications 

 Neurological manifestations, such as memory loss and 
changes in the ability to recall words in a primary or 
secondary language 

 Exercise-induced fatigue from walking around the block 
that led to a relapse of symptoms 

 Symptoms in the central and peripheral nervous systems, 
gastrointestinal symptoms, skin problems, cardiovascular 
system occurrences 
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Figure 1. The long-term symptoms and effects of COVID-19 (adapted from 
Morley, 2020). 
 



 
 

The information provided in this report is not intended to represent a complete compilation of all treatment options available nor is it to be 
interpreted as medical advice. The information is intended to serve solely as a guide to facilitate a discussion between you and your medical 

provider(s). Medical decisions should be made only after consultation with and at the direction of your treating physician(s). 

Copyright © 2020 PinnacleCare International, LLC. All rights reserved.  

No part of this material may be reproduced in any form, or by any means, without the prior written consent of PinnacleCare International, LLC.                                                                      

6 

 
 

 
 
An organized study from Italy assessed the prevalence and types of persistent symptoms 
observed in 143 individuals after they were discharged from the hospital (Carfì et al., 2020). In 
order to be included in the study, participants were required to meet the World Health 
Organization (WHO) criteria for discontinuation of quarantine: no fever for three consecutive 
days, improvement in other symptoms, and two negative test results taken at least 24 hours 
apart. Participants were also tested at the start of the study, and all of those included tested 
negative. The mean age of participants was 56.5 years old, with a range from 19 to 84 years of 
age, and 37% were female. The mean length of hospital stay was 13.5 days, and while in the 
hospital, 15% had received non-invasive ventilation, and 5% of the participants had received 
mechanical ventilation. The assessment described in the report occurred a mean 60.3 days 
after the onset of the first COVID-19 symptoms, and 12.6% were completely free of any virus-
related symptoms.  
 

The researchers reported that at a mean evaluation time of 60.3 days following 
COVID-19 symptom onset, 32% of the participants still had one to two symptoms, 
while 55% were still experiencing three or more symptoms.  

 

On November 10th, 2020, the CDC updated its report entitled, “Long-
Term Effects of COVID-19” (Centers for Disease Control and 
Prevention, 2020) to include the following information on long COVID: 
 
The most commonly reported long-term symptoms include: 

 Fatigue 
 Shortness of breath 
 Cough 
 Joint pain 
 Chest pain 
 

Other reported long-term symptoms include: 
 Difficulty with thinking and concentration (sometimes referred to as 

“brain fog”) 
 Depression 
 Muscle pain 
 Headache 
 Intermittent fever 
 Fast-beating or pounding heart (also known as heart palpitations) 
 

More serious long-term complications appear to be less common but 
have been reported. These have been noted to affect different organ 
systems in the body. These include: 

 Cardiovascular: inflammation of the heart muscle 
 Respiratory: lung function abnormalities 
 Renal: acute kidney injury 
 Dermatologic: rash, hair loss 
 Neurological: smell and taste problems, sleep issues, difficulty with 

concentration, memory problems 
 Psychiatric: depression, anxiety, changes in mood 
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The symptoms described during active viral infection and those that remained following hospital 
discharge are listed in Figure 2. Additionally, 44% of the participants reported that they had a 
worsened quality of life since having COVID-19 (Carfì et al., 2020). Fatigue and shortness of 
breath (dyspnea) were the most often reported lasting symptoms following infection with SARS-
CoV-2. The researchers were not able to collect information that described the severity of 
symptoms experienced during the acute viral infection and therefore were not able to correlate 
this information.  

 
 

 
 

Figure 2. Graph of COVID19-related symptoms reported approximately two 
months after resolution of the active infection. The figure is reproduced from 
Carfi, 2020.  

 
The researchers determined that fatigue was the most common symptom that occurred during 
the infectious period as well as after the infection had cleared. Fatigue has been indicated as a 
long-term effect from coronavirus infections in earlier pandemics, too. For example, a 2011 
study from Canada reported that 22 individuals who had been infected with SARS-CoV-1 were 
unable to work as long as 13-36 months following infection (Moldofsky & Patcai, 2011). Lam 
and colleagues reported chronic fatigue problems in 40% of 233 SARS-CoV-1 survivors after a 
mean time period of 41.3 months. Of these, 27% met the CDC criteria for chronic fatigue 
syndrome (Lam et al., 2009). 
 
A study reported in July, 2020 identified long-term symptoms in 100 COVID-19 survivors who 
had been discharged from the intensive care unit or the inpatient ward (no intensive care 
needed) (Halpin et al., 2020). The authors reported that at a mean of 48 days following 
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discharge, illness-related fatigue was the most common lingering symptom, affecting 72% and 
60% of individuals treated in the intensive care unit and ward groups, respectively. Other 
symptoms reported included breathlessness (66% and 43%, respectively) and psychological 
distress (47% and 24%, respectively).  
 
A study from France followed 120 individuals with a SARS-CoV-2 infection for a mean of 111 
days following their admission for COVID-19 (Garrigues et al., 2020). The most commonly 
reported symptoms among this group of individuals included: fatigue (55%), shortness of breath 
(42%), memory loss (34%), sleep disorders (31%) and concentration disorders (28%). These 
individuals also experienced increased anxiety and depression, as well as pain and discomfort. 
 
Individuals who were infected with SARS-CoV-2, but who did not require admission to the 
hospital have also reported lingering effects of COVID-19. The CDC conducted a telephone-
based survey of 292 random adults who presented with positive outpatient test results 
(Tenforde et al., 2020). Specifically, the individuals were interviewed between 14 and 21 days 
(with a median of 16 days) following the test result to obtain information about demographics, 
baseline medical conditions, and symptoms. Of the 94% (n=274) of respondents who had at 
least one symptom at the time of testing, 35% of those still had symptoms at the time of the 
interview. Over a quarter (26%) of these individuals with continued symptoms were between 18 
and 34 years of age, suggesting that even some younger adults with milder outpatient COVID-
19 experience protracted symptoms. 
 
 

Changes to the Body from COVID-19 
 
The aforementioned studies identify symptoms and how commonly they have been observed. 
As noted earlier, the effects of COVID-19 are multisystemic and range in degree of severity. The 
next subsections describe some of the direct impacts a SARS-CoV-2 infection has on a given 
system. 
 
 
Respiratory Effects 
 
Radiologic imaging of the lungs has suggested long-term pulmonary consequences may persist 
weeks after COVID-19 symptom onset. Using computed tomography (CT), one study reported 
that the frequency of radiologic abnormalities in the lungs of COVID-19 survivors peaked 
between 22 and 28 days following the onset of symptoms. Although the frequency decreased 
thereafter, over 98% of individuals still exhibited abnormalities 28 days after symptom onset 
(Ding et al., 2003).   
 
Gholamrezanezhad and his team of researchers indicated one-third of individuals were found to 
have tissue death with visible scars in their lungs one month after initial CT images were 
obtained. This group stressed that even when patients are asymptomatic weeks or months 
following discharge, “the possibility of insidious infection or persistent infectivity cannot be ruled 
out” and suggested this could result in permanent lung damage (Shaw et al., 2020).  
 
Another group used CT and spirometry to examine pulmonary structure and function in 55 
COVID-19 survivors three months following hospital discharge (Zhao et al., 2020). These 
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researchers reported radiologic abnormalities in nearly 71% (n=39) three months following 
discharge and lung function abnormalities in roughly 25% (n=14) of individuals in the study. 
 
Even those without symptoms may also develop lung aberrations as observed from CT scans. 
Inui and colleagues used CT imaging to evaluate lung injuries among asymptomatic or 
minimally symptomatic individuals who were aboard the Diamond Princess cruise ship and who 
tested positive for SARS-CoV-2. Reportedly 73% (n=76) were asymptomatic, and of these, 54% 
(n=41) exhibited abnormal lung findings as determined by CT imaging (Inui et al., 2020).  
 
 
Cardiovascular Effects 
 
Numerous cardiopulmonary complications have also been associated with COVID-19, including, 
but not limited to: myocarditis, pericarditis, myocardial infarction, dysrhythmias, and pulmonary 
embolus (Greenhalgh et al., 2020). According to researchers, these events may arise several 
weeks following the acute COVID-19 phase and while they are more common among those with 
pre-existing cardiovascular disease, young and previously active individuals have also been 
affected.  
 
 
Neurological Effects 
 
Neurological symptoms, including mood changes, fatigue, headache, and visual disturbances 
have been associated with COVID-19. An August study from China used MRI scans to examine 
the cerebral microstructure in individuals three months following infection (Lu et al., 2020). More 
than half (55%) of those in the study (n=60) reported having one or more neurological 
symptoms at the time of imaging. The authors reported that compared to non-COVID-19 
controls, those who had COVID-19 presented with microstructural disruption and alterations in 
some areas of the brain were associated with memory loss and loss of smell. 
 
Dysautonomia is a disorder of the autonomic nervous system that is commonly triggered by viral 
infections. A specific type of dysautonomia is called postural orthostatic tachycardia syndrome 
(POTS), which is characterized by lightheadedness or fainting, loss of motor function, and 
tachycardia. Tan and colleagues noted this condition in five of 20 acute COVID-19 cases, but 
said it resolved over a median of 17 days (Tan et al., 2020). While there have not been any 
large studies assessing this condition following a SARS-CoV-2 infection, there are a handful of 
case-studies, including individuals as young as 20 years of age (Ghosh et al., 2020). This 
serves to reiterate the range of possible outcomes – including those that are dramatically life-
changing – following a SARS-CoV-2 infection. 
 
Cognitive effects are also common after recovery from COVID-19, including memory loss or 
“brain fog.” Indeed, early findings have suggested that COVID-19 can alter brain function and 
exacerbate neurodegenerative diseases in patients. While the mechanisms through which this 
occurs have not been fully described, some researchers have proposed possible mechanisms 
in a review of the current COVID-19 literature as well as what is known about other 
coronaviruses (Alquisiras-Burgos et al., 2020). Specifically, these authors reported that SARS-
CoV-2 is capable of infecting cells of the central nervous system, and particularly the 
microvascular endothelial cells of the blood brain barrier. It was hypothesized that like other 
respiratory viruses, SARS-CoV-2 may trigger permanent symptoms in the central nervous 
system through inflammation-induced damage to the blood brain barrier. Infection may also 
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trigger dementia in predisposed individuals (Alquisiras-Burgos et al., 2020; Hascup & Hascup, 
2020).  
 
Additionally, loss of smell (anosmia) and taste (ageusia) have been reported in individuals with 
ongoing COVID-19 symptoms. For example, one study reported that non-critical COVID cases 
experienced at least one of these symptoms 30 days (28%) and 60 days (23%) following 
symptom onset (Carvalho-Schneider et al., 2020). Lingering low-grade fevers and the loss of 
taste and/or smell result in decreased appetite and anorexia. It has been proposed that these 
nutritional deficiencies have exacerbated other issues, including skin quality, bone health and 
endocrine function in those with long COVID (Barker-Davies et al., 2020). 
 
 
Syndromes 

 
When a group of symptoms consistently occur together, the associated condition is considered 
a syndrome. Post-viral syndromes are not uncommon and have been described in individuals 
with Epstein Barr, West Nile, and even other coronaviruses. As time has progressed, several 
COVID-19-associated syndromes have been identified in the literature.  

 
The concept of chronic fatigue syndrome has been observed in individuals following infection 
with both viral and non-viral micro-organisms (Hickie et al., 2006). A study describing survivors 
of a SARS outbreak in Hong Kong stated that 40% had chronic-fatigue problems after three 
years and 27% met the criteria for chronic fatigue syndrome. The fatigue, also called post-
exertional malaise, results from a severe multi-organ crash following even light activities like a 
short walk. Similar effects have been reported after other large disease outbreaks (Hickie et al., 
2006).  

 
Additionally, some COVID-19 symptoms align with post-intensive care syndrome. This 
syndrome has been found to occur when critically unwell patients recover due to advances in 
critical care medicine, but develop cognitive, psychiatric, and/or physical dysfunction following 
treatment in the intensive care unit.  
 
Psychological symptoms – whether related to post-intensive care syndrome or otherwise -- are 
another component of the COVID-19 pandemic and particularly for those infected with SARS-
CoV-2. Based on previous epidemics, it has been projected that up to 30% of COVID-19 
survivors will suffer from post-traumatic stress disorder (PTSD) (Gardner et al., 2015). Indeed, 
studies following individuals who were infected with SARS-CoV-1 reported elevated levels of 
anxiety, depression, and psychosis, as well as PTSD, in up to 44% of those evaluated one year 
following disease onset (Barker-Davies et al., 2020). 

 
In summary, because the COVID-19 pandemic commenced only months ago, 
rather than years ago, the relatively long-term sequelae of COVID-19 are unknown; 
however, it seems that not unlike prior coronavirus outbreaks, COVID-19 has 
yielded reduced pulmonary and physical function, compromised quality of life and 
emotional distress. Unfortunately, prior outbreaks – including the SARS-CoV-1 
epidemic -- suggest that these associated effects can last for years (Marshall, 
2020).  
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Contagion and Reinfection  
 
Whether individuals with long-term COVID-19 symptoms are contagious remains unclear; 
however, research has examined the duration of a transmissible SARS-CoV-2 infection in 
general. Both viral shedding, which represents the release of virus progeny into the 
environment, and viral infectivity, which is the capacity of a virus to invade a host cell, must be 
considered when determining contagiousness. Quantifying viral shedding can be accomplished 
by measuring SARS-CoV-2 RNA from the respiratory tract (nasal or oropharyngeal swab tests), 
gastrointestinal tract (fecal samples), and urine, among others. However, these tests are unable 
to distinguish between infectious virus, inactive virus, and the viral components released from 
cells. Therefore, a positive RT-PCR SARS-CoV-2 test result does not mean the virus is capable 
of infecting another host. Perhaps of interest, it has been reported that an increased amount of 
viral RNA does not necessarily equate to increased infectivity (Widders et al., 2020).  
 
One study demonstrated that around 90% of mild COVID-19 cases cleared the virus ten days 
following symptom onset, but noted that all the severe cases experienced continued viral 
shedding. Severe cases also correlated with higher viral load and prolonged viral shedding in 
the respiratory tract. However, another group reported that seven of 21 individuals with COVID-
19 had measurable viral load longer than 20 days following symptom onset and that severity did 
not correlate with prolonged viral shedding (To et al., 2020). 
 
Viral shedding from the respiratory tract has been found to exist up to 63 days following 
symptom onset and it typically outlasts symptom resolution. Reportedly, the median duration of 
viral shedding ranges from 12 to 20 days (Widders et al., 2020); however, others have 
demonstrated that in severe cases, the median duration of viral shedding was 31 days long 
(Zhou et al., 2020).  
 

Together, these studies suggest that productive viral shedding and subsequent 
transmission varies widely from one individual to another.  

 
On its website, Cleveland Clinic addressed the issue of whether long-haulers are still 
contagious. Specifically, it was noted that typically after having an infection like COVID-19, the 
contagiousness decreases after a few weeks, when fevers subside, and the individual starts to 
recover (What It Means to Be a Coronavirus “Long-Hauler,” 2020).  
 

Although many long-haulers may no longer be actively shedding virus, and 
therefore are not contagious, they may be susceptible to reinfection.  

 
According to the CDC as of October 27, 2020, cases of reinfection with SARS-CoV-2 have been 
reported, but are rare. The scientific literature details some case studies; however, no larger 
studies have examined reinfection of SARS-CoV-2.  
 

 
 
Challenges for the Long-Haulers and Care Providers 
 

A plethora of challenges face long-haulers and care providers surrounding care 
access and management.  
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In an article entitled, “Living with COVID-19,” the National Institute for Health Research (NIHR) 
described these challenges in depth (Living with Covid19, 2020).  
 

 
 
Purportedly, people experiencing these types of prolonged COVID-19 symptoms are not 
receiving support from their physicians due to a lack of treatments and a formal diagnosis 
guideline for “long-COVID.” Furthermore, these individuals are reporting little support from 
employers, family, and friends, who may even believe that the prolonged effects are due to 
anxiety and psychological manifestations.  
 

Currently, there is no consensus definition of post-acute, or long-COVID.   
 
However, a study comprised of over 4 million individuals in the United States, United Kingdom 
and Sweden, who have tested positive and subsequently shared symptomatic data, has defined 
the syndrome (del Rio et al., 2020). Other authors have employed similar definitions 
(Greenhalgh et al., 2020). 
 

Researchers have proposed that long-COVID be defined as the presence of 
symptoms extending beyond three weeks from initial onset of symptoms and 
chronic COVID-19 as extending beyond 12 weeks.  

  
Without formal guidelines, healthcare providers have little guidance to offer care and are tasked 
with determining their own recommendations for these individuals based on the symptoms and 
how they manifest. 
 

Defining the condition of those experiencing protracted COVID-19 symptoms is 
necessary to serve as the foundation upon which guidelines can be established 
for managing individuals suffering from the long-term effects of COVID.  

 

Challenges for people experiencing longer term effects from COVID-
19 can include: 
 

 Widespread perception that people either die, get admitted to hospital, 
or recover after two weeks; however, it is clear that some individuals 
experience ongoing, or long COVID. 

 Long COVID is a multisystem disease; thus, the symptoms vary 
significantly among the individuals with persisting effects from COVID-
19.  

 It is unknown why some experience a prolonged recovery while others 
do not. 

 Many individuals with mild or asymptomatic COVID-19 cases 
experience long-term COVID-19, but oftentimes, they were never 
initially tested for a SARS-CoV-2 infection, and therefore have not 
been flagged for a positive test result. 

 There is a lack of consensus on diagnostic criteria for long COVID.  

 Lack of guidance for reaching a working diagnosis and code for clinical 
datasets. 
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However, some organizations, such as the National Institute for Health and Care Excellence 
(NICE) in collaboration with Healthcare Improvement Scotland (SIGN) and the Royal College of 
General Practitioners (RCGP), are developing a guideline for the management of the long-term 
effects of COVID-19. Indeed, a proposed scope of the guideline was published on October 30, 
2020 (National Institute for Health and Care Excellence, 2020) and included definitions, who the 
guideline would benefit, and main themes and questions. The authors acknowledged that the 
guideline and related definitions will require continuous review and should evolve to reflect 
emerging scientific evidence. 
 

 
 
It is encouraging to have some proposed definitions, as these may serve as the foundation for 
recommending practices going forward. 
 

Another challenge for individuals with long-term COVID, is that many of them 
cannot prove they have ever had COVID-19.  

 
While this is not something well established in the scientific literature at this point in time, it is 
clear that many have encountered this challenge. Indeed, the account of an emergency doctor 
described in STAT News on October 26th, 2020 exemplifies this (Yerramilli, 2020). This 
particular medical doctor was treating patients infected with SARS-CoV-2 in March, without 
wearing what is now standard personal protective equipment (PPE) for medical professionals. 
She relayed that although she had a negative COVID-19 test result, she had been experiencing 
symptoms that mirrored those of “typical” COVID-19 patients. When consulting other medical 
professionals on her situation, they suggested she may have had a false negative test. At the 
time, swab tests were believed to have a sensitivity of only 70%, so it is possible that this 
physician and many others who were tested in the early phase of the pandemic were never 
flagged as “COVID-positive” and thus, have no evidence of active virus, despite experiencing 
symptoms.  
 

Greenhalgh and fellow researchers have suggested that a positive test for COVID-
19 is not a prerequisite for diagnosis. 

 

Definitions proposed by the NICE COVID-19 Guideline for Management 
of Long-Term Effects of COVID-19 
 

 Acute COVID-19 infection- Signs and symptoms of COVID-19 for up 
to 4 weeks.  

 Ongoing symptomatic COVID-19- Signs and symptoms of COVID-19 
from 4 weeks up to 12 weeks.  

 Post-COVID-19 syndrome- Signs and symptoms that develop during 
or following an infection consistent with COVID-19, continue for more 
than 12 weeks and are not explained by an alternative diagnosis. It 
usually presents with clusters of symptoms, often overlapping, which 
can fluctuate and change over time and can affect any system in the 
body. Post-COVID-19 syndrome may be considered before 12 weeks 
while the possibility of an alternative underlying disease is also being 
assessed.  
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Moreover, early in the pandemic, and particularly during lock-downs, individuals were instructed 
to stay home, unless an emergency arose. This means that even those who were mildly sick 
may not have even been tested for COVID, despite having had active virus.  
 
Continued research is necessary to identify the long-term consequences of this disease and the 
results are imperative to further our understanding and guide policy and treatment protocols 
going forward. Specifically, Yelin and colleagues proposed research focus on the questions 
outlined in Table 1 (Yelin et al., 2020).  
 

Table 1. Research questions for consideration with regard to long-term 
consequences of COVID-19 (adapted from Yelin et al., 2020).  

 
 
Not surprisingly, the passage of time, coupled with a dedicated focus on research will be 
necessary to answer many of the above questions. 
 

In summary, the challenges associated with care for individuals experiencing 
persistent symptoms of COVID-19 are widespread due to the lack of a uniform 
presentation of symptoms, the fact that many of these individuals did not initially 
experience severe COVID-19, and the current absence of a universally accepted 
definition of long COVID.  
 

Nonetheless, together with their healthcare providers, long-haulers may consider treatment 
options for managing their lingering symptoms.  
 
 
Treatment Considerations  
 
Much of the COVID-19 research has focused on matters surrounding clinical presentation and 
the natural history of disease pathology, rather than rehabilitation interventions or service 
delivery (Andrenelli et al., 2020). Nonetheless, this section will present what has been provided 
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in the scientific literature about recommended clinical practices for recovery from COVID-19, 
with a focus on long COVID. 
 
Davido and researchers suggested that individuals with persistent symptoms (which they 
defined as beyond eight weeks after the onset of COVID-19) reach out to their primary care 
providers for an evaluation, including biological tests with COVID-19 serology, antinuclear 
antibodies, transthoracic echocardiography to exclude other disease conditions, and a CT scan 
to identify any prolonged respiratory effects (Davido et al., 2020). This group goes on to 
recommend that in the event symptoms persist beyond three months, it may be prudent to 
examine the possibility of chronic inflammatory symptoms and to work with healthcare 
specialists, such as a psychologist, a pulmonologist, a neurologist, and a specialist in physical 
therapy medicine and rehabilitation (Davido et al., 2020).  
 
Zhu and colleagues reviewed 12 COVID-19 rehabilitation-related articles and summarized 
respiratory and physical therapy (PT) guidelines and recommendations for individuals with 
COVID-19 during different stages of the disease course. Specifically, this group compiled 
recommendations for evaluation, treatment, indications, contraindications, and termination 
indicators for patients in acute, stable, and post-discharge stages (Zhu et al., 2020).  
 
Another useful article outlining the management of long COVID in the primary care practice 
came from Greenhalgh’s group in the United Kingdom, which thoroughly considers therapies 
related to specific symptoms. Some of these findings are shared herein. 
 

The scientific literature supports the idea of employing an integrated 
interprofessional care model for those recovering from COVID-19.  

 
This section will discuss treatment modalities that may be useful for managing the long-term 
effects of COVID-19. 
 

 
Respiratory Rehabilitation 
 
Chest physiotherapy and the use of breathing techniques have been recommended for 
alleviating the presence of a persistent COVID-related cough. Illness or deconditioning from a 
lack of exercise has been associated with altered breathing due to changes in the diaphragm, 
which is responsible for 80% of breathing patterns.  
 
Researchers and providers alike have recommended breathing techniques to improve, or 
recondition the diaphragm and to clear the chest (Greenhalgh et al., 2020; Homerton University 
Hospital, NHS Foundation Trust, 2020). Specifically, the Post COVID-19 Patient Information 
Pack provided by Homerton University Hospital offers a variety of body positions and breathing 
exercises to mitigate breathlessness and reduce its impact on activities of daily life. One such 
example is called “Breathe in a Rectangle,” whereby the recovering individual finds a 
comfortable position and a rectangular shape in the room, such as a window or door. Then, the 
individual moves his or her eyes around the sides of the rectangle, breathing in on the short 
sides and out on the long sides. Another breathing exercise has the individual focus on 
breathing control while walking, instructing the individual to breathe in for one step and breathe 
out for one or two steps (Homerton University Hospital, NHS Foundation Trust, 2020). The goal 
is to have the inspiration to expiration ratio be 1:2. While a dry cough is one of the most 
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commonly reported symptoms of COVID-19, some individuals have reported experiencing 
productive coughs. In this case, exercises such as the active cycle of breathing technique 
(ACBT), which helps to clear phlegm or mucus from the chest (Homerton University Hospital, 
NHS Foundation Trust, 2020).  
 
Mild breathlessness may also be improved with breathing exercises and a pulse oximeter may 
be used to assess and monitor oxygen saturation. In some cases, respiratory complications 
associated with COVID-19 may result in the need for pulmonary rehabilitation, which is a 
multidisciplinary intervention (Barker-Davies et al., 2020).  
 
 
Cardiopulmonary System Rehabilitation 
 
Treatment of the cardiac symptoms from COVID-19 will differ depending on the type of 
complication. For example, individuals with chest pain should seek care from their provider, who 
should obtain a careful history, identify risk factors, and conduct a physical examination. 
Depending on the findings, additional analysis, such as a blood panel analysis, 
electrocardiogram imaging, cardiopulmonary exercise testing, or cardiovascular magnetic 
resonance may be recommended (Barker-Davies et al., 2020).  
 
Because COVID-19 creates an inflammatory and hypercoagulable state, with an increased risk 
of thromboembolic events, the British Thoracic Society (BTS) recommends that individuals who 
are hospitalized receive prophylactic anticoagulation. Furthermore, if individuals are higher risk, 
BTS suggests they may be discharged with extended thromboprophylaxis (Greenhalgh et al., 
2020). It has been proposed that standard cardiac rehabilitation programs may be leveraged for 
matters such as ventricular dysfunction and thromboembolism, but should be adjusted to aid 
those who experience COVID-19-related cardiac symptoms, particularly when in the absence of 
a pre-existing cardiovascular disease (Barker-Davies et al., 2020; Greenhalgh et al., 2020).  
 
 
Neurological Rehabilitation 
 
For the commonly reported, non-specific neurological symptoms of fatigue, breathlessness, 
headaches, dizziness, and cognitive brain fog, Greenhalgh’s group recommends that individuals 
seek supportive management and symptom monitoring with a primary care provider until 
evidence-based guidelines are available. Indeed, in the event more serious neuropathies arise, 
a neurologist should be seen. 
 
 
Other Therapy Considerations 
 
Physical therapy may be used to help individuals with long-COVID regain overall strength. Zhu 
and collaborators, among others, have proposed exercise therapy and resistance training, as 
well as sitting and standing balance training, should be components of the rehabilitation phase. 
As individuals transition to a recovery phase, where they are able to engage in aerobic exercise, 
this should be implemented. According to guidelines, this intervention should take place five 
times weekly and last for at least six weeks. Of note, heart rate should not exceed 70% of 
maximum heart rate. These authors admonished that physical therapy treatment should be 
terminated in the event an individual experiences an elevated temperature, shortness of breath 
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with no relief after resting, chest pain or tightness, dyspnea, aggravated cough, dizziness, or 
lack of balance, among others (Zhu et al., 2020). 
 
The psychological impacts of a SARS-CoV-2 infection, and subsequent long COVID are 
undoubtedly debilitating for some. These individuals should seek psychological services for help 
managing their symptoms. Therapies employed to help COVID long-haulers may include 
trauma focused cognitive behavioral therapy (CBT), cognitive processing therapy, or eye 
movement desensitization and reprocessing (Barker-Davies et al., 2020). 
 

 
 

 
Conclusions 
 
Much has been and continues to be learned about SARS-CoV-2 and its associated disease, 
COVID-19. However, fully understanding the long-term repercussions of COVID-19 will require 
time. Now, as we are months into the global COVID-19 pandemic, it has become clear that a 
certain subset of individuals infected with this virus exhibit persistent symptoms. These so-
called “long-haulers” have reported a variety of symptoms and challenges.  
 
Social and organizational networks and groups offer a supportive environment for those with 
protracted COVID-19 symptoms. Indeed, earlier in the pandemic when the main focus centered 
on acute COVID, these avenues were the only means of connection for those experiencing long 
COVID. As time has progressed, research has been able to offer a scientific perspective on 
some of these earlier findings.  
 
Although more attention has focused on the long-term effects of COVID-19, guidelines and 
recommendations are still being developed. This has presented a challenge for long-haulers, as 
they have symptoms, but there is not yet an accepted and uniform standard of care for these 
individuals. Indeed, organizations are working diligently to establish diagnostic profile criteria 
and best-practice treatment plans for individuals with long-term COVID-19 symptoms. 
Nonetheless, the onus seems to remain largely on the individual to advocate for themselves 
with regard to their symptoms and therapy needs. 
 
Treatment considerations vary, and should reflect the unique presentation of each individual 
long-hauler. Symptoms of long COVID may respond best to an interprofessional team 
approach, in which a variety of therapy options are considered and employed.  
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Appendix A 

 
“Long Covid” in Primary Care (Infographic presented by Greenhalgh et al., 2020) 
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