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Abstract 
The coronavirus disease (COVID-19) pandemic was a global health crisis with 
far-reaching consequences. Among these were physical and mental health 
complications that emerged weeks or even months after the initial COVID-19 
infection, collectively termed “long COVID” or “post-COVID syndrome.” 
Identifying the epidemiology, risk factors, clinical manifestations, and management 
strategies for long COVID is crucial for both clinicians and patients, which is the 
focus of this review. The prevalence of long COVID varies across studies, generally 
ranging from 5% to 20%. Prominent risk factors include female sex, older age, a 
high number of acute symptoms, lower socioeconomic status, and underlying 
comorbidities such as diabetes, asthma, or chronic obstructive pulmonary disease. 
The clinical manifestations of long COVID are diverse; beyond the commonly 
reported symptoms of fatigue, malaise, ageusia, and anosmia, neuropsychiatric 
complications such as headache, cognitive deficits, and depression are also potential 
outcomes. Although there is currently no consensus on the management of long 
COVID, multidisciplinary care teams with appropriate referrals and follow-up 
diagnostic studies are essential in evaluating the clinical course of long COVID 
patients. 

background 

The coronavirus disease (COVID-19) pandemic was a 
global public health crisis that resulted in numerous 
deaths, economic downturns, and unprecedented soci
etal adjustments.1,2 After over 765 million reported cases 
of COVID-19 and almost 7 million COVID-19-related 
deaths, on May 11, 2023, the World Health Organization 
(WHO) declared the end of the pandemic phase of 
COVID-19, slowly ushering a period of transition to nor
malcy.3 Despite this declaration, cases of COVID-19 have 
continued to steadily vary.4 Furthermore, the effects of 
COVID-19 are complicated by “long COVID”, also 
known as a post-COVID syndrome, which is a condition 
experienced by a subset of individuals who initially recov
ered from COVID-19 but experience persistent and new 
symptoms lasting for weeks or months after the initial 
infection.5 This review summarizes the prevalence, risk 
factors, clinical manifestations, and management of long 
COVID-19, to provide clarity for patients and clinicians 
managing this condition. 

prevalence and risk factors 

Long COVID is most commonly characterized as a clin
ical syndrome that encapsulates a wide spectrum with re

gards to duration and severity of symptoms.6 Attempts 
have been made to classify long COVID by duration of 
symptoms, with commonly cited thresholds ranging 
from 7 days to 2 months.7,8 The Centers for Disease 
Control (CDC) defined “post-COVID conditions” as a 
wide range of physical and mental effects that may be 
present for at least 4 weeks after initial infection.9 Re
gardless of thresholding, however, symptoms may last sig
nificantly longer and even potentially result in persistent 
illness, particularly after 12 weeks.9 

Multiple studies have investigated the prevalence of 
long COVID. Prevalence of persistent symptoms past 12 
weeks is variable: a prospective cohort study of 4,182 in
cident cases of COVID-19 from the COVID Symptom 
Study App illustrated 13.3% of participants reporting 
symptoms lasting past 28 days, of which 17% reported 
symptoms lasting longer than 12 weeks.7,10 A cross-sec
tional survey of 3,042 United States individuals aged 18 
or older estimated a 7.3% prevalence rate of symptoms 
such as fatigue, difficulty concentrating, or shortness of 
breath more than 4 weeks after initial infection of 
COVID-19.11 A much higher risk is demonstrated in a 
2020 international cross-sectional survey performed 
among patients with suspected and confirmed 
COVID-19, with the probability of symptoms lasting be
yond 35 weeks at 91.8% with a 95% confidence interval 
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CI of 89.5-93.5%.12 Another prospective cohort study 
performed in Germany in 2020 reported an intermediate 
prevalence of symptoms past 12 months, with 22.9% of 
96 patients reporting to be symptom-free.13 An incep
tion cohort in Bangladesh of 2,198 participants with a 
previously confirmed COVID-19 diagnosis reported 
long COVID symptoms at 12 weeks at a 16.1% preva
lence rate.14 An extensive electronic healthcare record 
(EHR) review in the United Kingdom of over 1 million 
individuals estimated a long COVID prevalence rate of 
between 7.8 to 17%.15 More recently, studies have at
tempted to characterize the prevalence of COVID lon
gitudinally. In general, the prevalence of long COVID 
symptoms has decreased since the height of the pandemic 
in 2020. A multinational cohort study from European 
electronic health records datasets illustrated the preva
lence of COVID-19 patients experiencing at least one 
symptom past 12 weeks of initial infection declining from 
37.7% in late 2020 to early 2021 to 21.6% in May 2021.16 

Furthermore, in subsequent years, the CDC’s data from 
the Census Bureau’s Household Pulse Survey displayed 
prevalence of long COVID among noninstitutionalized 
United States adults decreased from 7.5% in June 2022 to 
6.0% in June 2023.17 

Despite numerous observational, cohort, and survey 
studies, factors such as age, gender, comorbidities, and 
presentation severity cause difficulty in reaching a con
sensus on an accurate prevalence statistic of long 
COVID, especially as most patients with COVID-19 are 
asymptomatic or experience only mild symptoms.15,18,

19Older age and female gender are associated with a 
higher prevalence of long COVID.18,20 Investigation of 
comorbidities as risk factors for long COVID has yielded 
diverse results. In a cohort study of 1,066 Japanese adults 
with long COVID, asthma was an associated risk factor 
of prolonged general fatigue.21 A United States cohort 
study of 1,480 acute COVID patients identified the 
number of acute symptoms, lower socioeconomic status, 
established diagnosis of depression, and infection with 
earlier COVID variants as risk factors for developing long 
COVID.22 A meta-analysis of 38 studies performed in 
2022 suggested pulmonary disease, diabetes, obesity, and 
history of organ transplantation as potential risk factors 
for developing long COVID.23 The EHR review in the 
United Kingdom corroborates these findings, particu
larly with increased long COVID risk from obesity and 
asthma, but cardio-metabolic conditions were inconclu
sive.15 A community-based cross-sectional survey in 
France of 956 long COVID patients demonstrated smok
ing and hypertension as risk factors for long COVID.24 

Overall, general health, lifestyle, and social determinants 
of health are important considerations in assessing the 
vulnerability of COVID-19 patients to long COVID and 
associated persistent symptoms. 

clinical manifestations 

Long COVID frequently affects multiple organ systems 
that are more far-reaching than the initial acute infec
tion.6 In a landmark effort to better classify the clinical 
course of long COVID, the international Delphi con
sensus study, which consisted of 1,535 patients, patients’ 
families, healthcare providers, and healthcare researchers 
from 71 countries synthesized 11 core outcomes for long 
COVID: cardiovascular outcomes, fatigue or exhaustion, 
pain, nervous system outcomes, cognitive outcomes, 
mental outcomes, respiratory outcomes, post-exertion 
symptoms, physical outcomes, work or occupational and 
study changes, survival, and recovery.25 Many studies 
have investigated this wide spectrum of manifestations 
of long COVID. A cross-sectional study in Scotland of 
adults with confirmed long COVID reported the most 
prevalent symptoms to be malaise, fatigue, and cognitive 
impairment, with difficulty sleeping, general pain, nau
sea, and problems with activities of daily living (ADL) 
as among the most severe symptoms.26 A longitudinal 
prospective cohort study of 442 patients in Germany 4 
months after symptom onset reported the most common 
symptoms to be anosmia, ageusia, fatigue, and dyspnea.27 

An Israeli EHR review demonstrated similar findings in 
long COVID outcomes after 1 year, in addition to pal
pitations.28 Younger patients exhibit similar manifesta
tions. A Danish cohort study reported most common 
symptoms among pre-school children are fatigue, loss of 
smell, loss of taste, and muscle weakness, and among 
schoolchildren, the above symptoms as well as respiratory 
problems and dizziness.29 

Neurological outcomes of COVID-19 have been a 
specific area of interest as patients, especially those who 
have underlying neurological disorders, have worse out
comes from COVID-19 in cognitive ability and func
tional status.30 Previous literature has extensively doc
umented potential neurological sequelae of COVID-19 
infection past the acute period, such as stroke, cognitive 
disorders, migraines, seizures, encephalitis, and peripheral 
nervous system disorders, which are possibly contributed 
by cytokines that promote a pro-inflammatory state 
within the nervous system during peri and post-infec
tious periods.31‑33 An Austrian longitudinal cohort 
study illustrated cognitive deficits such as fatigue, concen
tration difficulties, forgetfulness, and sleep disturbances 1 
year after initial infection, as well as signs of depression, 
anxiety, and post-traumatic stress disorder.34 A 2022 
meta-analysis revealed that the most common neurolog
ical manifestations of chronic COVID-19 were non-spe
cific, consisting of headache, confusion, and fatigue.35 

Notably, the risk of neurocognitive disorders such as 
Alzheimer’s Disease with long COVID is unclear, though 
microglia-mediated neuroinflammation is one prevailing 
theory suggesting the potential of such an association.36,
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37 In a cohort study done in the United States, out of 200 
patients, there was evidence of worsened cognitive per
formance in COVID-19 patients compared to control, 
though this difference was not statistically significant.38 

A multicenter prospective cohort study in Germany sug
gested that after 6 months of initial COVID-19 infection, 
patients had a higher prevalence of mild cognitive impair
ment compared to controls, though they did not meet the 
criteria for dementia.39 Further observational studies will 
be useful in delineating a more precise relationship be
tween long COVID and cognitive function. 

management 

Long COVID is increasingly recognized as a driver of 
hospital admissions, with acute manifestations that cross 
multiple organ systems. Cardiovascular complica
tions—such as myocardial inflammation, ischemic 
events, and arrhythmias—are prevalent even in patients 
without prior risk factors and often necessitate telemetry 
monitoring and advanced cardiac imaging during inpa
tient care.40 Pulmonary complications, including fibrotic 
lung disease and thromboembolic events, may result in 
new or worsening hypoxemia that requires escalation to 
non-invasive or high-flow oxygen therapy.41 These clin
ical trajectories demand that hospitalists adopt an inte
grated management approach, combining targeted diag
nostics with early consultation from cardiology, 
pulmonology, and rehabilitation services. Discharge plan
ning should begin early and include structured assess
ments of functional capacity, mobility, cognitive status, 
and caregiver support. For patients with persistent symp
toms, deconditioning, or impaired activities of daily liv
ing, hospitalists should coordinate closely with care co
ordination teams to arrange transitions to skilled nursing 
facilities, long-term acute care hospitals, or home-based 
services as appropriate. Establishing regular follow-up 
with multidisciplinary post-COVID recovery clinics can 
also facilitate continuity of care and reduce the risk of 
readmissions.42Emerging evidence of endothelial dys
function and a prothrombotic state in long COVID 
highlights the need for individualized thromboprophy
laxis strategies during hospitalization and in the early 
post-discharge period, particularly for those at high 
risk.40 

Hospitalists are uniquely positioned to bridge acute 
inpatient care with the longitudinal needs of this complex 
patient population. There is no set intervention for all pa
tients afflicted with long COVID; rather, each patient re
quires a holistic clinical approach to determine the cause 
of the presented symptoms and subsequently formulate 
an individualized plan.43‑46 A Delphi study performed in 
the United Kingdom between 33 clinicians representing 
14 different specialties stresses the importance of the pri
mary doctor of long COVID patients to be a clinician 
who is well-versed in multisystem disorders and is part 

of an easily accessible network of specialists for potential 
patient referral.43 Additionally, symptoms should be as
sessed for a possibility of a non-COVID-19-related cause, 
as long COVID is not a sufficient diagnosis without other 
more common diagnoses being excluded.43,45‑47 

Post-COVID patients with respiratory complications 
may be initially managed with oxygen saturation mea
surements and chest X-rays to assess for underlying lung 
pathology.45‑47 Lung function tests and chest computed 
tomography scans provide further utility in evaluating 
pulmonary abnormalities such as pulmonary fibrosis and 
interstitial lung disease (ILD) in these instances.48 Fur
thermore, pulmonary rehabilitation has been demon
strated to improve the quality of life and exercise function 
of post-COVID patients suffering from exertional dys
pnea, resting dyspnea, and underlying respiratory disor
ders such as chronic obstructive pulmonary disease and 
ILD.46,49 A study done on 39 patients who underwent 
a supervised aerobic and resistance exercise program and 
found that the mean VO2 max improved by 2.1 ml/kg/
min.50 Perhaps, for inpatient scenarios, integrating such 
a routine with physical therapy (PT) and occupational 
therapy (OT) may help alleviate Long COVID patients 
experiencing respiratory symptoms. Another article sup
ported the use of oxygen supplementation while under
going pulmonary rehabilitation.51 In addition, those that 
suffer pneumonia post COVID, it was seen that corticos
teroids may resolve such symptoms.50,51 Specifically dex
amethasone treated patient were less likely to report long 
COVID symptoms at 8 month follow up in an observa
tional study.51 

Management of long COVID patients with neuro
logic and psychiatric complications is complex.52 A Ger
man prospective cohort study suggested ANA titers to 
potentially be a helpful tool in assessing the role of au
toimmunity in neurocognitive deficits and may be an 
evaluative measure in associating such complications 
with long COVID.13 Specifically in patients with auto
nomic dysfunction, such as motor and sensory deficits 
leading to functional decline, a multidisciplinary ap
proach involving occupational therapy and physiother
apy is recommended.53 Additionally, supplementation 
with vitamins like B2, E, C have been recommended for 
neurorehabilitation.54 Furthermore, due to long 
COVID’s common associations with depression and anx
iety, psychiatrists should also play a role in the care team, 
and their resources in psychopharmacology and cognitive 
behavioral therapy have proven to be effective in manag
ing both somatic and psychiatric manifestations of long 
COVID.55,56 Antidepressants may help such deficits by 
reducing peripheral inflammatory markers, which may 
help restore immune function.51,54 Despite these recom
mendations, there is yet to be a formal consensus on an 
evidence-based, multidisciplinary management plan for 
long COVID.50,51,54,57 Therefore, it becomes increas
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ingly important for long COVID patients to be managed 
by a multidisciplinary care team that can evaluate and 
treat the plethora of symptoms that long COVID may 
present with. While efforts have been made to synthesize 
the clinical outcomes and management goals set forth for 
long COVID patients, further review of the literature 
and consensus methodology should be employed to es
tablish a well-corroborated treatment plan for this condi
tion. 
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