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ABSTRACT

An extensive computer search (from January
2020 to January 2023) was conducted including
literature from the PubMed, Scopus, MEDLINE,
Web of Science, and EMBASE databases.
According to preset criteria, a total of 58 articles
were included in this review article. Generally,
any patient who becomes infected with COVID-
19 can develop post-COVID-19 conditions. The
course of COVID-19 is divided into three main
stages: acute COVID-19 (up to 4 weeks), post-

acute COVID-19 (from 4 to 12 weeks), and post-
COVID (from 12 weeks to 6 months). If a more
protracted course of COVID (over 6 months) is
demonstrated, the term ‘‘long-COVID’’ is used.
Although the acute stage of COVID-19 infection
most commonly manifests with acute respira-
tory symptoms, one very common symptom of
the disease is pain, while the most common
symptoms of post-COVID syndrome are short-
ness of breath, dry cough, fatigue, loss of
olfactory and gustatory function, tightness and
chest pain, sleep and mood disturbances, body
aches, muscle and joint pain, sore throat, fever,
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and persistent headaches. All observations
demonstrated a high incidence of chronic pain
syndromes of various localization in the post-
and long-COVID period. Post-COVID chronic
pain might include a newly developed chronic
pain as a part of post-viral syndrome; worsening
of preexisting chronic pain due to the associ-
ated changes in the medical services, or a de
novo chronic pain in healthy individuals who
are not infected with COVID. Chronic pain
during and post-COVID-19 pandemic is an
important health issue due to the significant
impacts of pain on the patients, health care
systems, and society as well. Therefore, it is
important that patients with chronic pain
receive effective treatment according to their
specific needs. Accordingly, the main goal of
this review article is to provide a broad
description about the post-COVID pain and to
explore the impact of long COVID-19 on
chronic pain patients, and also to give brief
reports about the prevalence, risk factors, pos-
sible mechanisms, different presentations, and
the management tools through a systematic
approach.

Keywords: COVID-19; Long COVID; Post-
COVID pain; Post-COVID pain syndromes;
Post-COVID chronic pain; Post-COVID
neuropathic pain; Post-COVID musculoskeletal
pain; Post-COVID headache; Telemedicine

Key Summary Points

Why carry out this study?

Post-COVID-19 pain is prevalent and can
develop into more challenging and
persistent pain. Accordingly, the main
objectives of this review are:

To give a brief report about the challenges
facing the chronic pain management
during post-COVID-19.

To describe the prevalence, risk factors,
and possible mechanisms of chronic pain
conditions associated with long COVID-
19.

To focus on the strategies to overcome the
limitations in healthcare delivery and
providing the appropriate management
for chronic pain patients.

To explore the practical tips for the
management of post-COVID chronic
pain.

What was learned from the study?

The post-COVID era represents a great
challenge to the health care services and
has changed our approaches to medicine.

All observations demonstrated a high
incidence of chronic pain syndromes of
various localization in the post- and long-
COVID period.

COVID-19 is having a profound effect on
patients with pain. Delaying, or stopping,
treatment will have negative
consequences on chronic pain patients.

Evidence is promising that new tools such
as telemedicine and mobile opioid
treatment programs can help to provide
ongoing services to chronic pain patients.

INTRODUCTION

Health care systems worldwide are facing
extraordinary challenges since the COVID-19
pandemic. Globally, with the end of 2022 and
the beginning of a new year, the COVID-19
epidemiological update showed that there have
been 657,977,736 confirmed cases of COVID-
19, including 6,681,433 deaths globally. This
number should be taken with caution, as many
countries have changed the practice of routine
COVID-19 testing, resulting in underestima-
tions of the actual numbers [1].

The COVID-19 pandemic has changed our
approaches to medicine and created a whole
new generation of people who have chronic
pain. Many pending answers on COVID-19 and
its sequelae remain unclear and will remain a
challenge for the foreseeable future [2, 3]. The
COVID-19 pandemic has drawn attention to the
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weaknesses of health systems around the world
[4].

A significant proportion of patients with
COVID-19 experienced long-term and persis-
tent symptoms. Published reports indicate that
approximately 10–20% of COVID-19 patients
experience persistent long COVID symptoms
from a few weeks to a few months following
acute infection [5]. This syndrome is character-
ized by a wide range of health problems
including ‘‘brain fog’’ with cognitive distur-
bances, fatigue, dyspnea, myalgia and muscle
weakness, depression, and persistent headaches
[6]. Furthermore, a recent comprehensive sys-
tematic review and meta-analysis estimated the
prevalence of long COVID, and showed that
45% of COVID-19 survivors were experiencing a
wide range of unresolved symptoms for at least
4 months after a confirmed COVID-19 infection
[7].

Chronic pain is an important health issue
and is the most common reason to seek medical
care. It ranks among the ten most prevalent
diseases worldwide and years lost to disability.
For this reason, chronic pain should be properly
managed to avoid further complications [8].
COVID-19 is having a profound effect on
patients with chronic pain. Delaying or stop-
ping treatment for chronic pain patients will
have negative consequences, including increa-
ses in pain, disability, and depression. The
management of chronic pain during the
COVID-19 pandemic is a challenging process,
especially with growing evidence that COVID-
19 infection is associated with persistent myal-
gias, referred pain, and widespread hyperalgesia
[9].

METHODS

An extensive computer search was conducted
including literature from the PubMed, Scopus,
MEDLINE, Web of Science, and EMBASE data-
bases. Manual screening of references was also
conducted, and additional references were
added from sites for pain organizations, e.g.,
International Association for the Study of Pain
(IASP) and the World Health Organization
(WHO). Relevant guidelines from the American

Society of Anesthesiologists (ASA), American
Society of Regional Anesthesia (ASRA), Ameri-
can Society of Interventional Pain Physicians,
and American Academy of Physical Medicine
and Rehabilitation, European Pain Federations,
and The WHO database on COVID-19 were
screened for relevant publications. The search
strategy was restricted to articles that were
published between January 2020 and January
2023. The following related keywords were used
for the search (‘‘COVID-19’’, ‘‘coronavirus and
SARS-CoV-2’’, ‘‘post-COVID pain’’, ‘‘post-COVID
pain syndromes’’, ‘‘post-COVID headache’’,
‘‘post-COVID chronic pain’’ ‘‘post-COVID neu-
ropathic pain’’ and ‘‘post-COVID muscu-
loskeletal pain’’). Articles that met the inclusion
criteria, such as articles relevant to the condi-
tion and presented information on the post-
COVID pain conditions, articles published in
English language and involving adult humans
were included. The search included observa-
tional study, cross-sectional study, cohort
study, case–control study, longitudinal study,
systematic reviews, and meta-analysis. The
exclusion criteria included non-English-lan-
guage articles, failure to get the full articles,
post-COVID pain in children, case report, edi-
torials, or expert opinions. The selected articles
for inclusion were screened by two independent
reviewers using the same method of evaluation.
The final reviewing strategy of the literature
search results in a total of 58 articles in this
review (Fig. 1) [10]. This article is based on pre-
viously conducted studies and does not contain
any new studies with human participants or
animals performed by any of the authors.

DEFINITIONS

Various definitions have been developed to
define different stages of COVID-19 based on
the durations and clinical presentations. Stan-
dardized definitions are important for the
proper diagnosis and management of those
patients. The following definitions can be used
to differentiate different stages of both ongoing
or post-COVID-19 signs and symptoms
[1, 11, 12].

Pain Ther (2023) 12:423–448 425



– Acute COVID-19 infection: Signs and symp-
toms of COVID-19 for up to 4 weeks [1].

– Ongoing symptomatic COVID-19: Signs and
symptoms of COVID-19 from 4 weeks up to
12 weeks [1].

– Post-COVID-19 syndrome: Signs and symp-
toms that develop during or after an infec-
tion consistent with COVID-19, continue for
more than 12 weeks to 6 months 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 dis-
ease is also being assessed [1, 11].

– Long COVID: there are different definitions
with more or less similar meanings.

o According to the National Institute for
Health and Care Excellence (NICE)
guidelines, long COVID is commonly
used to describe signs and symptoms
that continue or develop after acute
infection consistent with COVID-19 and
persist longer than 4 weeks. It includes
both ongoing symptomatic COVID-19
(from 4 to 12 weeks) and post-COVID-
19 syndrome (12 weeks or more). If a
more protracted course of COVID (over
6 months) is discussed, the term ‘‘long-
COVID’’ is used [11, 12].

o Centers for Disease Control and Preven-
tion (CDC, 2021): ‘‘Wide range of new,
returning, or ongoing health problems
people can experience 4 or more weeks
after first being infected with the virus
that causes COVID-19’’ [13].

o World Health Organization (WHO,
2021): ‘‘Illness that occurs in people
who have a history of probable or con-
firmed SARS-CoV-2 infection, usually
within 3 months from the onset of
COVID-19, with symptoms and effect
that last for at least 2 months, that
cannot be explained by an alternative
diagnosis’’ [1].

o National Health Service (NHS, 2021):
‘‘Symptoms lasting weeks or months after
the infection has gone [11, 14].

– Post-COVID-19 condition is defined as the
illness that occurs in individuals with a
history of probable or confirmed SARS CoV-
2 infection, usually 3 months from the onset
of COVID-19 with symptoms that last for at
least 2 months and cannot be explained by
an alternative diagnosis. Common symp-
toms include fatigue, shortness of breath,
cognitive dysfunction, but also others, and
generally have an impact on everyday func-
tioning. Symptoms may be new-onset fol-
lowing initial recovery from an acute
COVID-19 episode or persist from the initial
illness. Symptoms may also fluctuate or
relapse over time [13].

– Post-COVID headache: The International
Classification of Headache disorders uses a
headache duration of more than 3 monthsFig. 1 Flow chart of inclusion of studies (PRISMA, 2009)

[10]
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after the acute infection for the diagnosis of
‘‘Chronic headache attributed to systemic
viral infection’’ [15].

– Chronic pain: chronic pain is defined from
the International Association for the Study
of Pain (IASP) as persistent or recurrent pain
lasting more than 3 months or beyond the
normal tissue healing [16].

– Nociplastic pain: the IASP defines nociplas-
tic pain that ‘arises from altered nociception
despite no clear evidence of actual or threat-
ened tissue damage causing the activation of
peripheral nociceptors or evidence for dis-
ease or lesion of the somatosensory system
causing the pain’ [17].

– Musculoskeletal pain: The Pain Task Force
of the (IASP), defines Chronic Primary Mus-
culoskeletal Pain (CPMP) as ‘‘chronic pain in
the muscles, bones, joints, or tendons that is
characterized by significant emotional dis-
tress (i.e., anxiety, anger, frustration, and
depressed mood) or functional disability’’
[9, 18].

Challenges Facing Post-COVID-19 Chronic
Pain Management

Chronic pain patients may experience addi-
tional potential risk of functional and emo-
tional deterioration during a pandemic, which
can increase the long-term health burden
[19, 20].

The ongoing and long COVID-19 pandemic
are associated with new problems affecting
chronic pain management. Difficult access to
health care facilities, a lack of resources, bur-
dened health care services, mental health
problems, and a patient’s associated comor-
bidities may add more burden to the chronic
pain patients [9, 21]. All of these factors con-
tribute to making the delivery of effective pain
management more challenging.

– Problems related to the pandemic:
[19, 20, 22].

o Lockdown, travel restrictions, social and
physical distances, and isolation.

o Fear of infection or the health care
facilities get infected.

o Decrease the risk of exposure of the
health care workers to severe infection
overtly burdened health care system.

o All elective consultations and interven-
tions are cancelled or postponed.

o Interrupted care due to isolations and
closing many services such as physio-
therapy & supportive services.

– Problems related to the overstretched
health care systems: [9, 23]

o Increased demand on the health care
systems, health care workers, and
facilities.

o The overuse of imaging as a result of the
pandemic and its sequel. Around 69% of
general practitioners would refer patients
for radiography at first presentation,
despite routine use discouraged due to a
poor relationship of imaging findings
with symptoms.

o The rate of some surgical procedures, e.g.,
orthopedic and spine surgeries, has
increased markedly in recent years.

– Problems related to the rehabilitation pro-
grams: [9, 20].

o Lack of physical activities, impacting
patients who relied on physical therapy
or exercise programs as part of their pain
management regiment.

o Closure or overloaded rehabilitation ser-
vices due to the pandemic.

– Patient-related factors: [18, 24, 25]

o Failure to provide education or advice.
o Limited access to the health care

facilities.
o Difficulty to get refill of pain medica-

tions, especially for controlled medica-
tions and opioids.

o Significant number of patients are elderly
with many comorbidities and multiple
medications.

o They are more susceptible to morbidity
and mortality from COVID-19.

o Possible immune suppression, fatigue,
weakness, and associated comorbidities.

– Mental health problems: [24, 25].
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o Onset of new or exacerbation of mental
health concerns, including anxiety,
stress, depression, and post-traumatic
stress disorder, have become significant
concerns.

o Less access to treatment facilities due to
isolation, social distancing, and fear of
infection, lifting opioid tolerant patients
struggling with addiction.

o This interruption has had serious conse-
quences, as it has led to an increase in
chronic pain, psychological worsening,
and decrease in the quality of life.

– Interaction between treatment of chronic
pain and COVID-19 pandemic: [16, 26]

o Painkillers such as NSAIDs and paraceta-
mol may mask the symptoms of COVID-
19 infection, e.g., fever and myalgias.

o Pain medications may interact with the
immune system or mask the signs or
symptoms of COVID-19 infection.

o Chronic opioid therapy with high doses
may induce immunosuppression.

o Oral or injectable steroids (e.g., used for
interventional pain procedures) are
immunosuppressive.

o Steroid injections for pain managements
may affect the efficacy of COVID-19
vaccines.

PREVALENCE OF POST-COVID-19
PAIN

Approximately 10–20% of acute infection with
COVID-19 patients go on to develop prolonged
symptoms that may be post-COVID-19 condi-
tion [1]. In the United States, there are more
than 80 million patients and survivors of
COVID-19, which is the highest number in the
world [27]. A recent comprehensive systematic
review and meta-analysis estimated the preva-
lence of long COVID, regardless of hospitaliza-
tion status. A total of 194 studies including
735,006 participants worldwide were included
in the analysis. Results showed that 45% of
COVID-19 survivors experienced a wide range

of unresolved symptoms for at least 4 months
after COVID-19 infection [7].

Pain can be an early symptom of acute
COVID-19 infection, including sore throat,
myalgias, back pain, and headache [28]. It
seems that no relationship exists between the
initial severity of COVID-19 infection and the
likelihood of developing post-COVID-19 con-
ditions(5). Chronic pain might affect up to 50%
of the general population, while the prevalence
of post-COVID-19 chronic pain was estimated
to be 63.3% [29].

Patients with chronic pain infected with
COVID-19 are at higher risk for exacerbation of
their symptoms, and this is attributed to many
factors including social threats, discontinuation
of therapy, reduced access to treatments, or
associated mental health problems and con-
cerns about health outcomes [25, 30, 31].
COVID-19 may exacerbate preexisting pain or
be associated with the appearance of new pain.
Another study compared two groups of
patients, one group admitted to the hospital
due to COVID-19 infection and the other group
admitted due to other causes. Results showed
that COVID-19 infection was associated with a
significantly higher prevalence of de novo
chronic pain, chronic daily headache, and new-
onset pain in general, which was associated
with persistent anosmia [32].

Chronic pain has a positive relationship to
viral infection, psychological stress, and conse-
quences of admission to the hospital or inten-
sive care unit (ICU). Post-COVID-19 chronic
pain may include either regional or widespread
pain [33, 34]. It often causes peripheral or cen-
tral neurological complications, either through
direct invasion of the nervous system or
through immune reactions (35, 36).

– Prevalence of chronic pain according to the
demographics: A cross-sectional study
showed that more than three out of five
COVID-19 survivors experience chronic
pain. Increasing age and female sex corre-
lated with the presence of chronic pain in
this population [37].

– Prevalence of chronic pain according to the
site of pain: COVID-19 pain was more
frequently located in the head/neck and
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lower limbs (p\0.05), followed by joint
pain. New-onset fatigue was more common
in COVID-19 survivors necessitating inpa-
tient hospital care. The presence of insomnia
in COVID-19 patients correlates with the
presence of more new-onset pain (83.3%)
compared to those who did not (48.0%,
p = 0.024) [32, 38].

– Prevalence of chronic pain according to the
pathophysiological type of pain: Post-
COVID chronic pain exhibits both muscu-
loskeletal and neuropathic pain features. The
discrimination between nociceptive, neuro-
pathic, and nociplastic pain represents a
current challenge for clinicians [9]. The
prevalence of neuropathic pain was esti-
mated to be 24.4% [29]. Preliminary evi-
dence suggests the presence of neuropathic
pain in individuals exhibiting post-COVID
pain. The neuropathic pain symptoms was
positively associated with the duration of
post-COVID pain, anxiety levels, and kine-
siophobia level. It was found that almost
25% of previously hospitalized COVID-19
survivors with ‘‘de novo’’ post-COVID pain
reported a neuropathic pain component
[30, 31].

– Prevalence in non-hospitalized patients:
Few reports that included long-term follow-
up in non-admitted patients suggest that
(31–53%) still have one or several persistent
painful symptoms 1 year after COVID-19
infection, which would translate to a signif-
icant number of people worldwide
[21, 39, 40]. A recent meta-analysis has
revealed that more than 60% of patients
exhibited at least one post-COVID-19 symp-
tom. The most prevalent post-COVID-19
symptoms experienced by both hospitalized
and non-hospitalized patients were fatigue
and dyspnea were. The other symptoms
including headache, anosmia, chest pain,
or joint pain was lower and more variable
[41]. In non-hospitalized patients, the most
frequent symptoms were fatigue (34.8),
breathlessness (20.4%), muscle pain/myalgia
(17.0%), impaired sleep (15.3%), and loss of
sense of smell (12.7%) [7].

– Prevalence in hospitalized patients: The
reported prevalence of musculoskeletal pain

post-COVID-19 in previously hospitalized
patients ranged from (11–45%) at 6 months
or more after discharge [42]. Patients with
post-COVID musculoskeletal pain showed a
greater number of COVID-19 symptoms at
hospital admission, with a greater preva-
lence of myalgia and headache, longer stay
of hospitalization, and higher incidence of
ICU admission than those not reporting
long-term musculoskeletal post-COVID pain
[43]. In hospitalized patients, the five most
prevalent symptoms reported were fatigue
(28.4%), pain/discomfort (27.9%), impaired
sleep (23.5%), breathlessness (22.6%), and
impaired usual activity (22.3%) [7].

Risk Factors for Post-COVID-19 Chronic
Pain

– General risk factors: it is clear that patients
with chronic pain infected with COVID-19
sometimes experience exacerbation of their
symptoms, which may be due to multiple
factors including social threats, discontinu-
ation of therapy, reduced access to treat-
ments, or associated mental health problems
and concerns about health outcomes
[30, 31].

– Risk factors in (non-hospitalized) COVID-
19 patients: COVID-19 itself is associated
with painful symptoms, including myalgia,
arthralgia, abdominal pain, headache, and
chest pain, and even those not admitted to
critical care environments may have pain
requiring opioids for symptom management
[21, 44]. Post-COVID headache was rela-
tively higher in patients managed in an
outpatient setting [45]. These persistent
symptoms, which can change over time,
confirm that post-COVID-19 chronic pain
has a multi-systemic involvement even after
mild infection in healthy younger individu-
als. It has been reported that the risk factors
for persistent symptoms 12 months after
COVID-19 infection include lower physical
fitness, low physical activity, obesity (body
mass index[ 25 kg/m2), associated co-mor-
bidities (particularly hypertension and
chronic pain), and having more than seven
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of the general COVID-19 symptoms at the
onset [44, 45].
It is commonly understood that long-term
symptoms can occur regardless of acute
infection severity. However, acute phase
severity, hospitalization, greater age, female
sex, high body mass index (BMI), and any
chronic diseases are factors associated with
post-COVID-19 [37, 46]. Several features
such as social distancing and isolation at
home in addition to the mental health
specific problems such as depression, anxi-
ety, post-traumatic stress disorder (PTSD),
and cognitive impairment, have well-recog-
nized with chronic pain [25].

– Risk factors in (hospitalized) COVID-19
patients: risk factors for the development
of persistent and chronic pain post-COVID-
19 in hospitalized patients and their mech-
anisms have been identified. In addition to
the general risk factors such as being elderly,
having a high body mass index (BMI), and
associated comorbidities, potential risk fac-
tors for chronic pain include pre-existing
painful conditions, acute pain, length of
hospital stay, immobility, illness severity
such as length of stays in ICU, and number
of days on mechanical ventilation, neuro-
muscular blockade, repeating proning, and
neurological insult [35, 47, 48]. Patient
weakness may contribute to rapid decondi-
tioning and joint-related pain. Other risk
factors include social isolation during hospi-
tal admission and post discharge. Pandemic-
specific psychological and mental health
burden [49–52].

– Risk factors due to ICU sitting: unfortu-
nately, pain has received low priority, poor
assessment, and management for patients
admitted to the ICU during the pandemic.
This is attributed to the associated heavy
workload by the exhausted health workers
[21, 41]. COVID-19 patients are likely to
have sustained a prolonged period of ICU
admission with immobilization, sedation,
and mechanical ventilation. The ICU man-
agement protocols add additional risk fac-
tors such as the use of neuromuscular block,
corticosteroids and the risks of procedural
pain such as intubation, tracheostomy,

suction, cannulations, sampling, and
catheterization. The presence of sepsis,
neuro-immune response to infection, pain-
ful neurological sequelae, e.g., stroke and
multi-organ dysfunction, may worsen the
situation. This sitting in the ICU puts
patients at high risk of muscle weakness,
joint stiffness, myopathy, polyneuropathy,
and muscle atrophy. Complications associ-
ated with proning sedated patients include
brachial plexopathy, joint subluxation, and
soft tissue damage. These have the potential
to result in persistent neuropathic and mus-
culoskeletal pain after ICU discharge. Patient
weakness may contribute to rapid decondi-
tioning and joint-related pain, which may
help to explain why chronic shoulder pain
has been particularly prevalent in patients
who were seen in the ICU for coronavirus
treatment [53, 54].

Possible Pathophysiology
and Mechanisms

Possible Etiology of Post-COVID Chronic Pain
Post-COVID chronic pain can be associated
with any type of pain; it can be nociplastic,
neuropathic, or nociceptive. Possible causes
may include genetic factors, previous pain
experience, and traumatic events that could be
physical or emotional [55]. Post-COVID chronic
pain might include: a newly developed chronic
pain which is a part of post-viral syndrome due
to organ damage; exacerbation of preexisting
chronic pain due to the abrupt changes, limited
access to medical services and the associated
mental health problems; or newly developed
chronic pain in healthy individuals who are not
infected with COVID due to associated risk
factors (e.g., poor sleep, inactivity, fear of
infection, anxiety, and depression) [30].
Chronic pain conditions can be triggered by
psychosocial stressors or organ-specific biologi-
cal factors. Post-COVID-19 pandemic has many
characteristics that could potentially increase
the prevalence of chronic pain, especially with
stressors extending over many months
[25, 30, 55].
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Possible Mechanisms/Pathophysiology
of Long COVID Pain

The exact mechanisms causing post-COVID
pain remain unclear. Recent findings indicated
that there were four pathophysiological cate-
gories involved: virus-specific pathophysiologi-
cal variations, oxidative stress, immunologic
abnormalities, and inflammatory damage
[56–60]. However, the following proposed
mechanisms may be responsible for post-
COVID pain:

– The virus may directly attack multiple tissue
types including nerves, the spinal cord, and
brain with the associated encephalopathy
and structural changes [33, 34].

– Another proposed mechanism was the direct
viral entry of cells of the musculoskeletal
and nervous systems mediated by angioten-
sin-converting enzyme 2 (ACE2) receptor
[42, 61, 62].

– The association of persistent symptoms such
as fatigue, diffuse myalgia, and joint and
musculoskeletal pain are all linked to mito-
chondrial dysfunction, oxidative stress, and
reduced antioxidants [56].

– A phenomenon of protracted immunosup-
pression, known as PICS (persistent inflam-
mation, immunosuppression, and
catabolism syndrome), has been presented
as a potential major contributing factor for
the presentation of post-COVID symptoms
[63].

– The inflammatory cascades may over-acti-
vate and attack the body’s tissues and
organs.

– The neurotrophism of COVID-19 infection
could cause neurodegenerative problems
with an inflammatory base [56, 57, 61].

– Bradykinins contribute to pro-inflammatory
state and also sensitize the sensitive fibers,
leading to hyperalgesia [56, 57, 61, 64].

– The excessive blood clotting triggered by the
virus may lead to symptoms such as phan-
tom limb pain [56, 57].

– The potential contribution of psychosocial
factors and mental health problems [25, 65].

Characteristic Symptoms of Post-COVID-
19 Syndrome

The initial symptoms of acute COVID-19
infection are mainly fever, dry cough or dysp-
nea, although pain has also been an early
symptom such as sore throat, myalgia, low back
pain, and headache [24, 28]. Post-COVID
chronic pain is the result of the interaction of
biological, psychological, and social factors.
Clinical studies showed that at least 50% of
patients who have been infected with and sur-
vived COVID-19 will continue to suffer from
symptoms for 6 months or longer [66]. A recent
comprehensive systematic review and meta-
analysis estimated the prevalence of long
COVID, regardless of hospitalization status, and
showed that the ten most frequent symptoms
are fatigue/weakness, breathlessness, impaired
usual activities, taste, smell, depression, muscle
pain/myalgia, joint pain, affected sleep, and
gastrointestinal symptoms [7]. It appears from
the previous publications that post-COVID pain
symptoms are fixed and presented (C 50%)
among the top ten post-COVID-19 symptoms.

Post-COVID-19 Painful Conditions

Acute pain associated with viral infection is
common in the early stages of acute COVID-19.
The situation is worsened due to additional
procedural pain, lack of resources, and over-
stretched health care services making low pri-
ority for symptomatic management of pain
[21], while long COVID-19 is associated with an
increased number of chronic pain patients
either due to worsening of preexisting chronic
pain or appearance of new painful conditions.
The most common symptoms of people suffer-
ing from long COVID-19 painful conditions
include generalized body pain, headache, mus-
cle and joint tenderness, and pain due to
increased levels of physical or mental stress with
painful levels of anxiety or depression [21, 67].

Headache
Headache is one of the most common symp-
toms during infection, and post-COVID. It has
been shown to be a potential long-term
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problem as a part of the long COVID syndrome
[9]. According to The International Classifica-
tion of Headache Disorders, a headache dura-
tion longer than 3 months following the acute
infection is used for the diagnosis of ‘‘Chronic
headache attributed to systemic viral infection’’
[27, 68, 69].

In a meta-analysis that evaluated 35 studies,
accounting for 28,348 COVID-19 survivors, the
prevalence of post-COVID headache was higher
in patients that were managed in an outpatient
setting during the acute phase [45]. It affects
between 14 and 60% of patients during the
acute COVID-19 phase [70, 71]. Persistent
headache in patients with long COVID has a
prevalence of 18%, is more prevalent in middle-
aged women, and began 2 weeks after the sub-
siding of respiratory symptoms [27, 69].

Headache is one of the most disabling
symptoms of long COVID and may manifest
alone or in combination with other symptoms
such as muscle weakness, dizziness, and vertigo
as well as insomnia or other sleep impairments
that may occur with long COVID-19 [67].

Post-COVID headache can present in the
form of worsening of a preexisting primary
headache or de novo daily headache. Headache
may be manifested with a migraine or more
frequently, with a tension-type-like phenotype.
The intensity of headache ranged between
moderate and severe headache and involves the
upper part of the head [27].

The pathogenesis of persistent headache may
be attributed to cytokine storm with persistent
activation of the immune system as demon-
strated by the evidence of altered blood levels of
cytokines and interleukins. Persistent glial acti-
vation and trigeminal-vascular activation are
thought to play a role [72, 73].

Effective treatment of post-COVID head-
ache should take into consideration the type of
headache (migrainous vs. tension-type-like),
comorbidities, and if present, additional post-
COVID-19 symptoms such as insomnia, mood
disorders, and cognitive difficulties [15, 74].
There are many proposed modalities for the
treatment of long-term headaches associated
with COVID-19 [24, 35, 60, 75].

Non-pharmacological treatment for post-
COVID-19 headache includes patient education

with recommendations for lifestyle changes,
physical therapy, psychological therapy, and
the management of pre-existing comorbidities
[62, 76].

Pharmacological treatment in the form of
prophylactic treatment for tension-type head-
ache and this includes the tricyclic antidepres-
sant amitriptyline is considered the drug of
choice, followed by venlafaxine or mirtazapine
[72].

Treatment guidelines recommend simple
analgesics (e.g., paracetamol) and non-steroidal
anti-inflammatory drugs (NSAIDs) as the first
choice for acute treatment, followed by combi-
nation preparations that include caffeine. Trip-
tans have been considered as acute therapeutic
options [72, 74]. Some data report benefits of
glucocorticoids for the treatment of long
COVID headache, in terms of reduction of
headache frequency and symptom intensity
[77, 78].

Neuropathic Pain
COVID-19 often causes peripheral or central
neurological complications and induces post-
viral immune syndrome. Accordingly, it is
anticipated that a considerable number of the
chronic pain complications of COVID-19 will
be neuropathic in character [79]. The most
common peripheral lesions responsible for
neuropathic pain include acute or chronic
polyneuropathy, Guillain–Barre’ syndrome,
chronic inflammatory demyelinating polyneu-
ropathy, or ganglionopathy, while, central ner-
vous system lesions responsible for neuropathic
pain include transverse myelitis,
encephalomyelitis, and stroke [80].

A recent meta-analysis estimated that the
frequency of post-COVID neuropathic pain
ranged between 0.4 and 25% [81]. Another
study reported the prevalence of ‘‘de novo’’
post-COVID neuropathic pain in almost 25% of
previously hospitalized COVID-19 survivors.
The presence of neuropathic pain was associ-
ated with more anxiety, kinesiophobia, and the
duration of post-COVID pain [82].

There is preliminary evidence supporting
that neuropathic pain at early post-COVID can
be associated with serum levels of neurofila-
ment light chain (NFL) as a potential biomarker
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[83], while secondary analysis found no associ-
ation between serological biomarkers at the
acute phase of COVID-19 and the development
of long COVID neuropathic pain symptoms at
6 months and 1 year after infection [84, 85].

The high expression of angiotensin-convert-
ing enzyme-2 (ACE2) receptors within nervous
system cells such as neurons and microglia of
the spinal cord could explain the neuro-inva-
sive potential of the COVID-19-associated neu-
ropathic symptoms [86].

Neuropathic pain as a complication of
COVID-19 is difficult to treat. The mainstay of
treatment is represented by gabapentoids,
antidepressants, tramadol, and topical agents
(lidocaine plasters, capsaicin patches or botuli-
num toxin). Strong opioids may be considered
in refractory cases. Non-pharmacological treat-
ments include invasive or noninvasive neuro-
stimulation techniques [87, 88].

Musculoskeletal Pain
All types of pain may occur after COVID-19,
such as nociceptive, neuropathic, and noci-
plastic pain—especially in critical care survivors
[37]. Nociceptive pain is more prevalent than
neuropathic pain. Musculoskeletal pains have
been noticed to be a prominent complaint
among COVID-19 patients (30%) and other
musculoskeletal complaints have been descri-
bed in 15–36% of cases [89–91]. The prevalence
of musculoskeletal pain syndromes among post-
COVID-19 patients was also reported in a meta-
analysis that included over 25,000 patients
(outpatients and previously hospitalized
patients) at 4 weeks, and persistent muscu-
loskeletal symptoms were present, including
myalgia in 5.7%, arthralgia in 4.6%, and chest
pain in 7.9% of patients. The prevalence of post-
COVID musculoskeletal pain increased at
60 days, but decreased later on after 180 days
[42, 67, 92].

Post-COVID musculoskeletal pain includes a
higher prevalence of a generalized widespread
pain as well as localized pain syndromes such as
cervical pain and lower extremity pain, fol-
lowed by lumbar spine and upper extremities. A
higher prevalence of musculoskeletal pain was
also reported in non-hospitalized patients than
hospitalized patients [61, 93]. After COVID-19

infection, there are four patterns of muscu-
loskeletal involvement, including myalgia
37.5%, arthralgia 5.7%, new-onset backache
6.8%, and generalized body ache 50%. Muscu-
loskeletal pain may occur three different ways:
first, de novo musculoskeletal pain following
COVID-19; second, exacerbation of preexisting
musculoskeletal pain after COVID-19 infection;
third, increasing musculoskeletal pain in non-
infected individuals as a result of COVID-19-
associated factors, e.g., lockdown, isolation,
unreachable medical services [94].

Chest Pain Persistent chest pain is one of the
most common symptoms among patients with
long COVID-19. A huge number of patients
were seeking medical advice because of chest
pain [95]. Chest pain persists in 12–22% of
patients for few months after acute COVID-19
infection [96–98]. The prevalence of chest pain
in non-hospitalized patients was 14.7% com-
pared to 9.1% in hospitalized patients 99 (104).
Patients with long COVID-19 present with a
wide range of symptoms, ranging from mild to
severe chest pain and tenderness. In some
patients, it may be so severe that it significantly
impairs the ability to perform everyday activi-
ties. In post-COVID patients, detailed history-
taking and investigations, including blood
testing, CT scan, and MRI, were essentially
needed to differentiate between cardiac and
pulmonary sources of chest pain [96–98].

Following COVID-19 infection, chest pain
may be due to underlying cardiac causes such as
myocardial injury, coronary artery disease, or
myocarditis [100]. Coronary micro-vascular
ischemia could be the mechanism of persistent
chest pain in patients that have recovered from
COVID-19 [101]. Those patients require cardiac
referral, proper evaluation, and urgent inter-
ventions in other cases [100].

Patients who present with post-COVID per-
sistent chest pain should be thoroughly inves-
tigated for pulmonary emboli. It has also been
proposed as a potential mechanism for post-
COVID chest pain, particularly when accom-
panied by shortness of breath [102]. Mecha-
nisms of micro-vascular disease in COVID-19
include endothelial injury with endothelial
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dysfunction and micro-vascular inflammation,
and thrombosis [103, 104].

Mild cases of chest pain may resolve follow-
ing recovery from acute COVID-19 and not
requiring further treatment. For persistent chest
pain, a short course of non-steroidal anti-in-
flammatory drugs or paracetamol may be
required. Chest tightness and bronchospasm
can be treated by inhaled bronchodilators.

Myalgia Muscle pain is one of the most com-
mon complaints during both the acute stage
and post COVID-19. It has been reported in
21–62.5% of the patients according to different
meta-analysis studies [67, 105, 106]. The
prevalence of myalgia was higher in hospital-
ized patients (22.7%) compared to in non-hos-
pitalized patients (16.8%). Sex differences were
not consistent among different reports. Some
studies showed a higher prevalence of both
myalgia and arthralgia in males compared to
females [12], while a significant number of
studies showed the opposite [107, 108]. Myalgia
was commonly experienced at the acute phase
and persists as a component of long COVID in
some patients [61, 109]. In addition to the
widespread viral-induced myalgias, the most
common areas for myalgia are the lower leg,
arm, and shoulder girdle [43]. Weakness of the
lower limbs has also been reported as suggestive
of a motor peripheral neuropathy in post-
COVID-19 infection [110, 111].

Myositis is muscle inflammation caused by
metabolic abnormalities, which may be trig-
gered by COVID-19 infection. Painful myositis
numbers are escalating in long-COVID-19. The
affected patients complain of muscle pain, ten-
derness, fatigue, and weakness
[43, 67, 110, 111].

Arthralgia Arthralgia is pain in one or more of
a person’s joints. COVID-19 is considered as a
current trigger in some patients. Viral arthritis is
the inflammation of the joints caused by a viral
infection. The most common regional areas for
arthralgia are the knee joint, ankle joint, and
shoulder joint [12]. Although arthralgia is less
common compared to myalgia, which is more
commonly described, arthralgia is associated
with more severe pain [9, 67, 89]. COVID-19-

associated viral arthralgia was a novel clinical
entity that did not appear to be typical of a viral
prodromal or of a reactive arthropathy, and had
distinct characteristics from the other muscu-
loskeletal presentations of COVID-19 [89, 90].

Fibromyalgia Fibromyalgia consists of wide-
spread pain and tenderness on palpation at
well-defined locations on the neck, trunk, and
extremities. Characteristics that occur in more
than 75% of fibromyalgia patients include
muscle tenderness, chronic fatigue, stiffness,
headaches, and sleep disturbance. Fibromyalgia
has been suggested to be related to deficient
immune regulatory mechanisms and this indi-
cates a prolonged immune system impact in
patients with long-COVID-19 [67, 112]. There is
an association between chronic pain comor-
bidities and psychiatric disorders with
fibromyalgia [113].

Fatigue Chronic fatigue syndrome is a medi-
cal condition that lasts at least 6 months or
more. This syndrome may impair a person’s
ability to perform daily activities and is associ-
ated with sleep disorders. Fatigue is one of the
most major symptoms associated with COVID-
19 infection [114]. It may resolve after the acute
phase of COVID-19. However, fatigue and
weakness can persist for a few months or longer,
particularly among ICU patients. Fatigue is
most commonly prevalent among women of
middle age and older patients [115]. Long
COVID-19 syndrome with the associated psy-
chological and immune stresses may affect the
underlying nervous system negatively, leading
to worsening symptoms in persons with chronic
fatigue syndrome, myofascial pain, and
fibromyalgia [67, 92, 115].

How COVID-19 Changed the Management
of Chronic Pain

The unprecedented pandemic has created a new
‘‘face’’ of chronic pain post COVID. It leads to
rapid and significant changes in the manage-
ment of chronic pain and the medical practice
in general. The COVID-19 pandemic not only
had negative effects on medical health systems
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but also make changes and created new services
in the medical practices.

– The ‘‘COVID lifestyle’’ created what is called
‘‘the lockdown lifestyle’’. People stopped
exercising, getting fresh air and sunshine,
and socializing, which led to anxiety, depres-
sion, isolation, and fearfulness. Vitamin D
deficiency is pretty widespread and was
made worse during the lockdowns. All of
these things exacerbate chronic pain.

– More emphasis on program-directed self-
management, rehabilitation, and physical
therapy.

– Increased awareness by the pandemic, meth-
ods of infection control for the general
populations.

– Increased awareness of health care providers
by the infection control, use of PPE.

– Triaging of the patients according to the
urgency of the medical condition, severity of
pain, and the infectious status.

– The development of telemedicine, eHealth,
app-based solutions, and remote care.

– Rapid growth of telemedicine and eHealth
for effective communications, evaluation,
assessment, as well as management of the
chronic pain.

– New methods for drug prescription, refill of
medications and delivery of controlled med-
ications such as ‘‘mobile opioid clinics’’.

– Warning the health care services by the
weaknesses and deficiencies during the hard
times such as the pandemic and how to
prioritize the services according to the avail-
able resources.

– Development of new clinical practice guide-
lines for the diagnosis, management, medi-
cal and interventional pain therapy.

– Expansion of the pain procedures that
exclude steroids due to their immune-sup-
pressant effects such as radiofrequency abla-
tions, regenerative injections (e.g., platelets-
rich plasma ‘‘PRP’’, bone marrow extracts
and stem cells injections). Also, the injec-
tions of high volumes with lower concen-
trations of local anesthetics only without
steroids.

– Proper utilization of the opioids depending
on those with the lowest immune-suppres-
sant effects.

TELEMEDICINE

Telemedicine, or eHealth, has emerged as a
unique technology to facilitate efficient com-
munication to provide essential health care
services during the pandemic. It is the most
immediate way to enable physicians to con-
tinue treatment of patients. The role of tele-
medicine has declined after the pandemic but is
still used by some health institutes for selected
patients [9, 116].

The International Association for the Study
of Pain (IASP) recommended the rapid intro-
duction of eHealth services for chronic pain
patients during the COVID-19 pandemic [3].

Several forms of eHealth services have been
rapidly promoted during this crisis, with dif-
fering levels of effectiveness [116]. Also, the
Medical Council of India along with National
Institution for Transforming India (NITI Aayog)
released ‘‘Telemedicine Practice Guidelines’’
enabling registered medical practitioners to
provide healthcare using telemedicine [22].

The long-term benefits of telemedicine have
been evaluated after 1 year post-COVID. The
study evaluated the impact of a completely
digital program in patients with chronic mus-
culoskeletal pain. Results showed that partici-
pants included in the program reported
significantly higher improvements in pain and
function in comparison to the control group of
non-starters at 1-year follow-up [117].

Modalities of telemedicine: different modal-
ities of telemedicine have been introduced
including virtual visits via video, phone, or
chat, as well as remote patient monitoring and
technology-enabled modalities such as using
smartphone apps to manage disease [22, 118].

Benefits

– Telemedicine plays an important role in
consulting physicians and health care pro-
viders without unnecessary exposure [9, 16].
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– Telemedicine can decrease the risk of expo-
sure to COVID-19 for both chronic pain
patients as well as HCWs ‘‘health care work-
ers’’ [9, 16].

– Improved access to care even for patients
living in areas remote from the clinic
through saving the resources and reducing
costs at all levels by minimizing the use of
PPE, transportation, and traveling [16, 22].

– It facilitates the communications with those
coming from long distances, physically unfit
patients with multiple comorbidities, or
already-infected patients [22, 117].

– Some non-pharmacological and physical
tools such as patient’s educations, psycho-
logical support, medical instructions, exer-
cises, and posture or lifestyle changes can be
easily implemented through telemedicine
[22, 117].

– Telemedicine can ease the workload on the
already-burdened health care system and
HCWs [16, 116].

Scope of the Services by Telemedicine

– To triage the cases according to the urgency
of the medical condition [9, 16].

– To triage the cases according to the risk of
infection [9, 16].

– To evaluate patients, assess pain, and plan
treatment of chronic pain [30].

– To prescribe and refill pain medications
including opioids [60].

– To resolve patient concern and offer
patient’s education [16, 22].

– To assess and treat emotional distress of
chronic pain patients [22, 117].

– To perform a bio psychosocial management
of pain [22, 117].

Limitations

– No updated clinical practice guidelines to
accommodate the rapid changes of the
health care services in response to the pan-
demic [16].

– The medico-legal issues for the use of
telemedicine such as description of

controlled medications, refill of opioids and
identification of the patient or caregiver, as
well as obtaining consent [22, 117, 118].

– Not suitable in some areas, such as rural
areas and developing countries with
restricted facilities [9, 30].

– Telemedicine is not suitable for patients
with advanced diseases or low level in using
technology [9, 30].

– Telemedicine does not replace clinical prac-
tice and the need of face-to-face consulta-
tions and patient’s examination, especially
for new patients, rapid changes of the
patient’s condition, or those with associated
multiple comorbidities [22, 60, 117].

– Telemedicine is potentially less accurate in
evaluation of the patient’s condition com-
pared to the conventional in-person visit
[16, 22].

– Telemedicine needs some infrastructure
changes [22, 117].

Future Plan of Telemedicine

The use of telemedicine may be declining after
the pandemic, with a return to ‘normal life and
improved access to care even for patients living
in areas remote from the clinic. However, the
pandemic time has created a new window for
the introduction of such new services to reduce
the risk of exposure and facilitate easy com-
munications after the pandemic [16, 60].

– Changing the practice from face-to-face
consultations to telemedicine or mixed ser-
vices needs more comprehensive work and
evidence before replacing the current prac-
tices [22, 117].

– Telemedicine technology is a promising tool
of communications when used in selected
patients under certain conditions, such as
post-COVID-19 pandemic [116, 117].

– This newly introduced communication tech-
nology needs comprehensive program-di-
rected education and training for both the
HCWs and the patients to develop the
competences needed to engage with digital
tools [116, 117].
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– Long-term effects, comparison with face-to-
face visits, implementations in normal situ-
ations after the pandemics and patient’s
satisfaction all still lacking evidence and
need further evaluation [117].

– Program-directed training for self-manage-
ment, rehabilitation, and physical therapy
should be created and available via video
tutorials and applications for smartphones
[116–118].

– An updated pain assessment tools including
simple pain scales, neuropathic pain scales,
and the Pain Catastrophizing Scale (PCS)
should be developed and validated to be
implemented for the virtual consultation
setting [116, 117].

– Build new hybrid, integrated models for
chronic pain management to ensure that
patients receive the right care at the right
time in the best format to meet their clinical
needs.

– The financial costs for both systems should
be compared and addressed thoroughly
[18, 116].

Mobile Opioid Treatment Program

Mobile opioid treatment programs are designed
to make the treatment of patients with opioid
use disorder as easy and accessible as possible,
even for the marginalized, who lack reliable
transportation, live in chaotic situations, rural
communities, and hard-to-reach populations
[119]. For decades, mobile methadone clinics
have used vans or other vehicles to bring
methadone maintenance programs into the
community. They may offer the opioid agonists
methadone or buprenorphine treatment [120].

The mobile narcotic program uses technol-
ogy, such as smartphone apps or online
resources, and may allow mobile patients to
benefit from counseling as well. The programs
have policies and procedures to store, transport,
deliver, account for, reconcile, and dispose of
opioid waste and would be subject to audit. A
mobile opioid program is an important service
of particular value to underserved communities
[120]. This program can be updated and used in
hard times such as the pandemics to make

treatment available and beneficial for such
people during COVID as well as post-COVID
era.

Practical Tips for the Management of Post-
COVID Chronic Pain
Management of post-COVID chronic pain
should be directed to involve post-COVID pain
syndromes, persistent pain and discomfort,
pain-associated treatment, intermittent proce-
dural pain and tenderness from multiple types
of pain conditions, as well as preexisting
chronic pain issues [67, 121].

General Management

– Continuous monitoring and evaluations are
essential for every patient before the man-
agement of post-COVID chronic pain and
should be performed regularly [7, 16].

– Patients who are recovering from COVID-19
require proper assessment to determine the
most vulnerable group and investigate the
most suitable treatment for such patients
[7, 18].

– The presence of psychiatric conditions, men-
tal health problems, and occupational and
social situations should be taken into con-
sideration during the management of post-
COVID pain [25].

– Mild-to-moderate pain associated with post-
COVID symptoms can be relieved with sim-
ple analgesics such as acetaminophen and
NSAIDs [9, 16].

– Patients with moderate-to-severe pain, opi-
oids with minimal immune-suppression
effects (e.g., buprenorphine, tramadol, or
oxycodone) are recommended. For neuro-
pathic pain symptoms, gabapentoids are
suitable options [9, 121].

Infection-Control Guidelines Should be
Followed

– The infection-control precautions according
to the WHO recommendations should be
followed (5).

– When patient visits are required, patients
and their caregivers should be screened for
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symptoms of COVID-19, according to avail-
able screening tools and practice [7].

– Patient’s triaging according to the risk of
COVID-19 infection with social distancing
and isolations should be applied when
required [16, 121].

– Personal protection measures such as hand
hygiene, face mask, and gloves during
patient care, and cleaning of surfaces in the
patient care environment should be taken
according to the local regulations by health-
care authorities [16, 121].

Pain Management and COVID-19

– Medications that reduce post-COVID-19
syndrome: A warning by a European agency
that NSAIDs can mask the symptoms and
signs of COVID-19 infection, and this may
delay the diagnosis of the disease [7, 56].

– Medications and immune system: Medica-
tions used to relieve pain can depress the
immune system. Some opioids may cause
immunosuppression while corticosteroids
may induce secondary adrenal failure in
addition to the immunosuppressant effect
[24, 60, 75].

– Corticosteroids:

o Corticosteroids are immuno-suppres-
sants and have been linked to increased
risk of infection [24, 48, 60].

o The American Association of Interven-
tional Pain Physicians (ASIPP) and many
other international associations state
that more selective action should be
taken in the administration of corticos-
teroids [9, 24, 60].

o In immune-compromised patients,
epidural injection with the lowest dose
of steroids or without steroids should be
considered.

o In addition, some studies showed a
strong correlation between the epidural
volume and pain relief irrespective of the
steroid dose [24, 75].

o Randomized controlled trials (RCT) have
shown that epidural steroid injection
doses exceeding 40 mg methylpred-
nisolone, 20 mg triamcinolone, and

10 mg dexamethasone provide no recog-
nizable pain relief difference compared to
lower doses. No additional benefits for
doses greater than 10 mg triamcinolone
or 4 mg dexamethasone were observed
[122, 123].

o There is a strong correlation between the
epidural volume and pain relief irrespec-
tive of the steroid dose [124].

o There are publications reporting that
radiofrequency denervation is a safe
practice in the treatment of interven-
tional pain during the pandemic [125].

o Alternatively, regenerative injections
(e.g., protein-rich plasma ‘‘PRP’’, bone
marrow extracts ‘‘BME’’, and stem cell
injections are applicable and preferred
compared to degenerative injections
(e.g., steroids) especially during the pan-
demic [48, 125].

– Opioids:

o Opioids and corticosteroids used in the
treatment of chronic pain and are known
to have immunosuppressive effects
[9, 20, 125].

o However, pain itself may have an
immunosuppressive effect. With that in
mind, it is possible that the use of opioids
to relieve acute and chronic pain may
actually enhance immune response
[48, 125, 126].

o In opioid-tolerant patients, opioids are
linked to infections like pneumonia
[9, 127].

o International pain associations have
warned physicians in guidelines pub-
lished during the pandemic that patients
may be more susceptible to COVID-19
and other secondary infections while
using opioid analgesics [20, 127].

o Opioids decrease the natural killer cells, a
dose-dependent effect, and interfere in
the cellular response by acting directly
on the hypothalamic–pituitary–adrenal
axis (producing corticosteroids) or in
the sympathetic system (producing adre-
naline). Both act on lymphocytes by
negatively modulating the response of
natural killer cells.
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o Various opioids differ in their effects on
the immune system, with morphine and
fentanyl having the greatest immuno-
suppressive action [126].

o Opioids with lowest immunosuppressive
characteristics may be reasonable options
in such situations, e.g., buprenorphine is
highly recommended while tramadol
and oxycodone can be used as a second
option [9, 48].

o Dose escalation and before increasing the
dose, it is important to differentiate
between disease progression from other
opioid drawbacks, e.g., tolerance and
hyperalgesia.

o Special precautions for the transdermal
opioids formula, the elevated tempera-
ture associated with COVID-19, may
increase absorption from transdermal
patches and could increase opioid side
effects [9].

Interactions Between Opioids
and Antiviral Treatment

Interactions between opioids and antiviral
treatments may interfere with the treatment
outcomes through different mechanisms, e.g.,

– Decreased metabolic pathways: Anti-viral
medications, e.g., lopinavir/ritonavir
inhibiting CYP3A4, and this may inhibit
the metabolic pathway of some opioids (e.g.,
oxycodone) resulting in increased plasma
levels, with possible increasing the risk of
overdose and respiratory depression
[126, 128, 129].

– Increased metabolic pathway: the concomi-
tant use of lopinavir/ritonavir with metha-
done may significantly decrease the plasma
levels of methadone, possibly due to an
induction of methadone metabolic clear-
ance, involving either or both (CP450 3A
and CYP450 2D6) [129, 130].

– Enzyme inducers: Induction of other
enzymes, such as intestinal glycoprotein P-
450, could also contribute to decreases in
drug levels, with possible precipitation of
withdrawal symptoms [130].

– Medications not affected by the antiviral
medications: Morphine, buprenorphine,
and tapentadol are not dependent on
CYP450 enzymatic activity and can be used
safely with antiviral therapy [130, 131].

Pain Medications and COVID-19 Vaccine

– Glucocorticoid injections for pain proce-
dures and musculoskeletal pain may inter-
fere with the potency and efficiency of
COVID-19 vaccines. They are generally
accepted at 1 week before and after COVID-
19 vaccine administration, considering the
duration of action, during COVID-19 vac-
cine administration [26, 75].

Pain Interventions

– Triage the pain procedures: [7, 9, 16]

o Elective: Patient normally could wait
more than 4 weeks and no significant
harm is anticipated with postponement
of the procedure.

o Semi-urgent: Where a delay of the pro-
cedure for more than a few weeks could
potentially lead to worsening of the
patient’s condition.

o Urgent: These procedures are time-sensi-
tive; a delay in proceeding would result
in significant exacerbation and worsen-
ing of the condition.

– Pain procedures for suspected cases:
[7, 11, 16]

– Perform urgent procedures with the minimal
number of personnel, to minimize the risk of
exposures.

– It is recommended to avoid deep sedation
that requires airway support or
manipulation.

– Pain procedures for high-risk patients:
[9, 11, 16]

– Procedures should be limited to urgent cases.
– The procedure should be conducted in a

negative pressure room.
– Physicians should be adequately protected

and PPE is highly considered.
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– After the procedure, the patient should be
monitored in the same room

– Then, they can be transferred to an appro-
priate isolation area.

Hospital Visit Versus Telemedicine
– Patient’s triaging the according to the type

and severity of pain may be helpful in dif-
ferentiating those who may be adequately
treated by telemedicine from those who
need face-to-face consultations
[7, 11, 19, 41].

– Stable opioid-tolerant patients have permit-
ted opioid prescriptions via telemedicine to
reduce the risk of withdrawal [11, 16].

– Patients at risk of opioid withdrawal should
be scheduled for an in-patient visit [16, 19].

– Patients with severe exacerbation of chronic
pain: a short-term electronic prescription
after evaluation via telemedicine is reason-
able. Then arrange for a visit to the pain
clinic [22, 41, 60].

– Patients need opioids for longer durations:
an inpatient visit is recommended to iden-
tify patients who might be candidates for
opioids or other interventions [7, 41].

– For implantable intrathecal pumps, an in-
patient or clinic appointment is required for
refill of opioids [11, 16].

FUTURE DIRECTIONS

Continuation of pain management protocols is
highly recommended to avoid the negative
impacts on the patients with more suffering,
disability, and psychological stresses. Several
researches are focused on prevention and
treatment interventions for post-COVID-19
syndrome. The following examples are based on
exercise, antioxidant supplements, and other
pharmacological approaches. An exercise-based
rehabilitation program showed change of max-
imum oxygen uptake [56], while hyperbaric
oxygen treatment patients will be subjected to
100% oxygen by mask for 90 min with 5-min
air. It showed improvements in memory,
attention, and information process with post-
COVID-19 symptom. Clinical findings assessed

the role of vitamin D2 and vitamin D3 supple-
mentation and showed significantly reduced
risk of COVID-19 infection and death within
30 days. Therefore, the researchers believe vita-
min D3 supplementation could be a valuable
strategy for limiting the spread of COVID-19
infection and related death and racial differ-
ences in COVID-19 outcomes [132].

For specific post-COVID symptoms, a low-
dose of naltrexone and NAD ‘‘nicotinamide
adenine dinucleotide’’ is used for one group of
patients compared to a corresponding placebo
tablet and patch for 12 weeks. Results showed
improvements of fatigue, well-being, and qual-
ity of life [133]. Another technique by using
transcutaneous vagus nerve stimulation ‘‘TVNS’’
in the treatment of long COVID chronic fatigue
syndrome. The study results suggested that
non-invasive stimulation of the auricular
branch of the vagus nerve is a possible thera-
peutic modality for treating long COVID with at
least a third of the patients showing improve-
ment, although it is possible that the positive
result was simply a placebo response to treat-
ment in the absence of a control group for
comparison [134]. There are many trials with
the main goals to optimize the patient’s symp-
toms, improve the function, and enhance the
quality of life. Furthermore, any successful
treatment protocol should include a clear plan
based on the patient’s symptoms, underlying
cause, and associated comorbidities. Physical
fitness, rehabilitation programs, and mental
health care should be taken into considerations
when needed. Continuity of treatment with
regular follow-up is essential for post-COVID
chronic pain [9, 122].

SUMMARY AND CONCLUSIONS

The COVID-19 pandemic has had unforeseen
impacts on the health care services. It has
changed our lives and our approach to medi-
cine. COVID-19 is also having a profound effect
on chronic pain patients. A significant number
of patients infected with COVED-19 developed
post- or long COVID-19 symptoms with more
burden on patients with chronic pain. Post-
COVID-19 is associated with worsening of
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previous pain or appearance of de novo pain.
Delaying or stopping treatment for patients
who are suffering from severe pain will have
negative consequences, including increases in
pain, disability, and depression.

The management of chronic pain associated
with long COVID seems easier compared to that
during COVID pandemic with less barriers or
restrictions and moving to near-normal life. The
post-COVID era is characterized by increased
awareness of the infection-control guidelines.
Availability of screening tests as well as different
vaccinations with millions of people became
vaccinated. The use of new technology such as
telemedicine showed great advances, more ori-
entation, specifically oriented tools for the
assessment and management of chronic pain, as
well as published guidelines for the use of tele-
medicine in pain management. A huge number
of publications covering all aspects are now
available. Many evidence-based guidelines by
different international pain societies with a
clear plan for the management of different
types of chronic pain were created. However,
more research is needed to understand the
actual problem of post-COVID pain, the possi-
ble pathophysiological mechanisms, and the
target-directed prevention and management of
post-COVID chronic pain.

ACKNOWLEDGEMENTS

Funding. No funding or sponsorship was
received for this study or publication of this
article.

Author’s Contributions. Salah N. El-Tallawy
(Corresponding Author): concept and design,
writing, searching, supervision for all steps.
Joseph V. Perglozzi: design, editing, revision of
final draft. Rania S. Ahmed: searching, study
screening, editing. Abdullah M. Kaki: revision of
final draft, editing. Mohamed S. Nagiub:
searching, study screening, editing. JoAnn K
LeQuang: design, editing, revision of final draft.
Mamdouh M.M. Haddarah: revision of the final
draft.

Disclosure. All authors declare no conflicts
of interest.

Compliance with Ethics Guidelines. This
article is based on previously conducted studies
and does not contain any new studies with
human participants or animals performed by
any of the authors.

Data Availability. Data sharing is not
applicable to this article as no datasets were
generated or analyzed during the current study.

Open Access. This article is licensed under a
Creative Commons Attribution-NonCommer-
cial 4.0 International License, which permits
any non-commercial use, sharing, adaptation,
distribution and reproduction in any medium
or format, as long as you give appropriate credit
to the original author(s) and the source, provide
a link to the Creative Commons licence, and
indicate if changes were made. The images or
other third party material in this article are
included in the article’s Creative Commons
licence, unless indicated otherwise in a credit
line to the material. If material is not included
in the article’s Creative Commons licence and
your intended use is not permitted by statutory
regulation or exceeds the permitted use, you
will need to obtain permission directly from the
copyright holder. To view a copy of this licence,
visit http://creativecommons.org/licenses/by-
nc/4.0/.

REFERENCES

1. World Health Organization: COVID-19 Weekly
epidemiological update on COVID-19 - 4 January
2023. Edition 124. https://www.who.int/
publications/m/item/weekly-epidemiological-
update-on-COVID-19—4-january-2023

2. Muller JE, Nathan DG. COVID-19, nuclear war, and
global warming: lessons for our vulnerable world.
Lancet. 2020;395(10242):1967–8. https://doi.org/
10.1016/S0140-6736(20)31379-9. (Epub 2020 Jun
12).

3. Norton A, Olliaro P, Sigfrid L, Carson G, Hastie C,
Kaushic C, et al. Long COVID: tackling a multi-
faceted condition requires a multidisciplinary

Pain Ther (2023) 12:423–448 441

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://www.who.int/publications/m/item/weekly-epidemiological-update-on-covid-19---4-january-2023
https://www.who.int/publications/m/item/weekly-epidemiological-update-on-covid-19---4-january-2023
https://www.who.int/publications/m/item/weekly-epidemiological-update-on-covid-19---4-january-2023
https://doi.org/10.1016/S0140-6736(20)31379-9
https://doi.org/10.1016/S0140-6736(20)31379-9


approach. Lancet Infect Dis. 2021;21(5):601–2.
https://doi.org/10.1016/S1473-3099(21)00043-8.

4. Berger Z, Evans N, Phelan A, Silverman R. COVID-
19: control measures must be equitable and inclu-
sive. BMJ. 2020. https://doi.org/10.1136/bmj.
m1141.

5. World Health Organization World Health Statistics,
COVID-19. Geneva 2021. https://www.who.int/
data/gho/publications/world-health-statistics.
Accessed 31 Aug 2021.

6. Martelletti P, Bentivegna E, Spuntarelli V, Luciani
M. Long-COVID headache. SN Compr. Clin Med.
2021;3(8):1704–6.

7. O’Mahoney LL, Routen A, Gillies C, et al. The
prevalence and long-term health effects of Long
COVID among hospitalised and non-hospitalised
populations: a systematic review and meta-analysis.
Clin Med. 2023;55: 101762. https://doi.org/10.
1016/j.eclinm.2022.101762.

8. Global, regional, and national disability-adjusted
life years (DALYs) for 359 diseases and injuries and
healthy life expectancy (HALE) for 195 countries
and territories, 1990–2017: a systematic analysis for
the Global Burden of Disease Study 2017. Lancet
2018;392:1859–922.

9. El-Tallawy SN, Nalamasu R, Pergolizzi JV, Gharibo
C. Pain management during the COVID-19 pan-
demic. Pain Ther. 2020;9:453–66. https://doi.org/
10.1007/s40122-020-00190-4.

10. Moher D, Liberati A, Tetzlaff J, Altman DG, Prisma
Group. Preferred reporting items for systematic
reviews and meta-analyses: the PRISMA statement.
J Clin Epidemiol. 2009;62:1006–12. https://doi.org/
10.1016/j.jclinepi.2009.06.005.

11. National Institute for Health and Care Excellence,
Practitioners RC of G, Scotland HI. COVID-19 rapid
guideline: managing the long-term effects of
COVID-19. NICE guidel; 2020:1–35. Available from:
https://www.nice.org.uk/guidance/ng188/
resources/COVID19-rapid-guideline-managing-
thelongterm-effects-of-COVID19-pdf-
51035515742. Accessed Jun 9, 2022.

12. Khoja O, Passadouro BS, Mulvey M, Delis I, Astill S,
Tan AL, Sivan M. Clinical characteristics and
mechanisms of musculoskeletal pain in long
COVID. J Pain Res. 2022;15:1729–48.

13. Emergency use ICD codes for COVID-19 disease
outbreak. Found in: International definitions of
Diseases 11th Revision ICD-11 (who.int) https://
www.who.int/standards/classifications/
classification-of-diseases/emergency-use-icd-codes-
for-COVID-19-disease-outbreak.

14. NHS England and NHS Improvement website
information on Long COVID. https://www.
england.nhs.uk/coronavirus/post-COVID-
syndrome-long-COVID/

15. Headache Classification Committee of the Interna-
tional Headache Society. The International Classi-
fication of Headache Disorders, 3rd edition.
Cephalalgia 2018;38(1):1–211

16. Puntillo F, Giglio M, Brienza N, Viswanath O, Urits
I, Kaye AD, Pergolizzi J, Paladini A, Varrassi G.
Impact of COVID-19 pandemic on chronic pain
management: looking for the best way to deliver
care. Best Pract Res Clin Anaesthesiol. 2020;34:
529–37. https://doi.org/10.1016/j.bpa.2020.07.001.

17. Kosek E, Cohen M, Baron R, et al. Do we need a
third mechanistic descriptor for chronic pain states.
Pain. 2016;157:1382–6.

18. Marinangeli F, Giarratano A, Petrini F. Chronic pain
and COVID-19: pathophysiological, clinical and
organizational issues. Minerva Anestesiol. 2021;87:
828–32. https://doi.org/10.23736/S0375-9393.20.
15029-6.

19. Pan American Health Organization. Framework for
the Implementation of a Telemedicine Service.
Washington DC, PAHO 2016. Available at: https://
iris.paho.org/bitstream/handle/10665.2/28414/
9789275119037_eng.pdf?sequence=6&isllowed=y

20. Wadehra S. COVID long haulers and the new
chronic pain profile. Pract Pain Manag. 2022;22(1).

21. Kemp HI, Corner E, Colvin LA. Chronic pain after
COVID-19: implications for rehabilitation. Br J
Anaesthesia. 2020;125(4):436–49. https://doi.org/
10.1016/j.bja.2020.05.021.

22. Ghai B, Malhotra N, Bajwa SJ. Telemedicine for
chronic pain management during COVID-19 pan-
demic. Indian J Anaesth. 2020;64:456–62. https://
doi.org/10.4103/ija.IJA_652_20.

23. Lin I, Wiles L, Waller R, Goucke R, Nagree Y, Gib-
berd M, Straker L, Maher C, O’Sulliva P. What does
best practice care for musculoskeletal pain look like?
Eleven consistent recommendations from high-
quality clinical practice guidelines: systematic
review. Br J Sports Med. 2020;54:79–86.

24. Pascarella G, Strumia A, Piliego C, Bruno F, del
Buono R, Costa F, et al. COVID-19 diagnosis and
management: a comprehensive review. J Intern
Med. 2020;288(2):192–206. https://doi.org/10.
1111/joim.13091.

25. El-Tallawy SN, Titi MA, Ejaz AA, Abdulmomen A,
Elmorshedy H, Aldammas F, Baaj J, Alharbi M,
Alqatari A. Prevalence and risk factors associated

442 Pain Ther (2023) 12:423–448

https://doi.org/10.1016/S1473-3099(21)00043-8
https://doi.org/10.1136/bmj.m1141
https://doi.org/10.1136/bmj.m1141
https://www.who.int/data/gho/publications/world-health-statistics
https://www.who.int/data/gho/publications/world-health-statistics
https://doi.org/10.1016/j.eclinm.2022.101762
https://doi.org/10.1016/j.eclinm.2022.101762
https://doi.org/10.1007/s40122-020-00190-4
https://doi.org/10.1007/s40122-020-00190-4
https://doi.org/10.1016/j.jclinepi.2009.06.005
https://doi.org/10.1016/j.jclinepi.2009.06.005
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-thelongterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-thelongterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-thelongterm-effects-of-covid19-pdf-51035515742
https://www.nice.org.uk/guidance/ng188/resources/covid19-rapid-guideline-managing-thelongterm-effects-of-covid19-pdf-51035515742
https://www.who.int/standards/classifications/classification-of-diseases/emergency-use-icd-codes-for-covid-19-disease-outbreak
https://www.who.int/standards/classifications/classification-of-diseases/emergency-use-icd-codes-for-covid-19-disease-outbreak
https://www.who.int/standards/classifications/classification-of-diseases/emergency-use-icd-codes-for-covid-19-disease-outbreak
https://www.who.int/standards/classifications/classification-of-diseases/emergency-use-icd-codes-for-covid-19-disease-outbreak
https://www.england.nhs.uk/coronavirus/post-COVID-syndrome-long-COVID/
https://www.england.nhs.uk/coronavirus/post-COVID-syndrome-long-COVID/
https://www.england.nhs.uk/coronavirus/post-COVID-syndrome-long-COVID/
https://doi.org/10.1016/j.bpa.2020.07.001
https://doi.org/10.23736/S0375-9393.20.15029-6
https://doi.org/10.23736/S0375-9393.20.15029-6
https://iris.paho.org/bitstream/handle/10665.2/28414/9789275119037_eng.pdf?sequence=6&isllowed=y
https://iris.paho.org/bitstream/handle/10665.2/28414/9789275119037_eng.pdf?sequence=6&isllowed=y
https://iris.paho.org/bitstream/handle/10665.2/28414/9789275119037_eng.pdf?sequence=6&isllowed=y
https://doi.org/10.1016/j.bja.2020.05.021
https://doi.org/10.1016/j.bja.2020.05.021
https://doi.org/10.4103/ija.IJA_652_20
https://doi.org/10.4103/ija.IJA_652_20
https://doi.org/10.1111/joim.13091
https://doi.org/10.1111/joim.13091


with mental health symptoms among anesthetists
in Saudi Arabia during the COVID-19 pandemic. Int
J Ment Health. 2022;51(4):448–69. https://doi.org/
10.1080/00207411.2022.2035905.

26. Hong SM, Park YW, Choi EJ. Steroid injections in
pain management: influence on coronavirus disease
2019 vaccines. Korean J Pain. 2022;35(1):14–21.
https://doi.org/10.3344/kjp.2022.35.1.14.

27. Tana C, Bentivegna E, Cho SJ, et al. Long COVID
headache. J Headache Pain. 2022;23:93. https://doi.
org/10.1186/s10194-022-01450-8.

28. Song XJ, Xiong DL, Wang ZY, et al. Pain manage-
ment during the COVID-19 pandemic in China:
lessons learned. Pain Med. 2020;21(7):1319–23.
https://doi.org/10.1093/pm/pnaa143.pnaa143.

29. Zis P, Ioannou C, Artemiadis A, Christodoulou K,
Kalampokini S, Hadjigeorgiou GM. Prevalence and
determinants of chronic pain post-COVID; cross-
sectional study. J Clin Med. 2022;11:5569. https://
doi.org/10.3390/jcm11195569.
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