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ABSTRACT

Objectives: This study aimed to evaluate the neuropathic component of chronic musculoskeletal
pain in post-coronavirus disease 2019 (COVID-19) and examine the relationship between neuropathic
pain and clinical and demographic characteristics.

Patients and methods: This cross-sectional study included 163 adult patients (85 females, 78 males;
mean age: 41.7+4.3 years; range, 22 to 50 years) with post-COVID-19 musculoskeletal pain between
February 1, 2021, and April 30, 2021. Demographic and clinical characteristics, including age, sex,
affected site, duration, and severity of post-COVID-19 musculoskeletal pain using the Visual Analog
Scale (VAS), as well as a neuropathic component of pain using the Leeds assessment of neuropathic
symptoms and signs (LANSS), were collected. The most common post-COVID-19 symptoms, presence
of hospitalization, and length of hospital stay during active COVID-19 infection were recorded from
the patient records.

Results: The mean duration and severity of pain were 7.85+1.53 months and 5.09+1.95, respectively.
Half of the patients were hospitalized, and the mean length of hospital stay was 12.15+18.06 days.
The most common pain sites were upper and lower back pain, followed by leg and arm pain. A total
of 92 (56.4%) patients had previously received pharmacological or nonpharmacological treatment
for post-COVID-19 musculoskeletal pain. Based on the LANSS (scores >12), 31 (19%) patients had
neuropathic pain. There was a significant correlation between the presence of neuropathic pain and
pulmonary involvement/symptoms. The presence and length of hospital stay were correlated with
LANNS scores (p<0.05). The frequency, LANSS scores, and VAS-pain scores of the patients with and
without neuropathic pain were similar between male and female patients (p>0.05).

Conclusion: The neuropathic component of chronic musculoskeletal pain may be common, as
one-fifth of our patients had neuropathic pain as assessed by the LANNS. Therefore, the awareness
of post-COVID-19 chronic neuropathic musculoskeletal pain should be increased. We believe that
focusing on the identification of pain phenotypes would provide adequate and tailored chronic
neuropathic musculoskeletal pain management in the post-COVID-19 period.
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disease 2019
severe acute

the disease have become apparent in the
post-COVID-19 period.!® The National Institute
for Health and Care Excellence (NICE) defines

(SARS-CoV-2) was declared a pandemic by the
World Health Organization in March 2020. It
mainly presents with respiratory system signs and
symptoms and affects many systems and organs,
including the nervous and musculoskeletal
systems.!:?

The global pandemic has regressed, and
it is no longer considered a public health
emergency of international concern; however,
new challenges resulting from the effect of

“post-COVID-19 syndrome” or “long COVID-19”
as a set of persistent physical, cognitive, or
psychological symptoms that continue for more
than 12 weeks after illness that are not explained
by an alternative diagnosis.* The post-COVID-19
period is associated with painful musculoskeletal
symptoms, which include myalgia, arthralgia,
abdominal pain, headache, and chest pain.>®
Muyalgia, arthralgia, Guillain-Barré syndrome, as
well as myositis and rhabdomyolysis secondary to
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direct muscle involvement, lead to common pain
symptoms in patients infected with COVID-19.”

Chronic pain is one of these emerging
symptoms in the post-COVID-19 period.
Chronic pain is divided into three main types:
nociceptive, neuropathic, and nociplastic.
Nociceptive pain is defined as the pain that
develops with the stimulation of primary
nociceptive nerve endings after tissue damage.®
Neuropathic pain is the pain caused by a
lesion or dysfunction of the nervous system,
and nociplastic pain is the pain resulting
from altered nociception without tissue or
somatosensory damage that causes pain and
peripheral nociceptor activation.®

COVID-19 has a special affinity for the neural
tissue both involving central and peripheral
nervous systems.’ In the literature, there is a
limited number of studies regarding chronic
pain experienced after COVID-19, and most of
these studies are case reports or studies carried
out via telephone interviews. Therefore, there
is still a need for studies using face-to-face
interviews.

There are several reports concerning the
manifestations of neuropathic pain among
COVID-19 patients, showing itself through
different mechanisms and leading to direct
nervous system injury or overactivation of
the immune system.!%1® There are limited
data on the clinical characteristics of chronic
neuropathic pain in post-COVID-19 patients
in the literature.’*!> However, it is becoming
increasingly apparent that many patients who
recovered from the acute phase of COVID-19
infection have persistent musculoskeletal pain
symptoms, but the neuropathic component of
the chronic pain has not been investigated in
detail.”*1¢ Hence, in the present study, we
aimed to evaluate the typical features of chronic
musculoskeletal pain, assess the neuropathic
component of pain in the post-COVID-19
period, and investigate the relationship between
neuropathic pain and clinical and demographic
characteristics.

PATIENTS AND METHODS

This single-center, cross-sectional study
was conducted at the Ankara City Hospital,
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Department of Physical Medicine and
Rehabilitation (PMR) between February 1,
2021, and April 30, 2021. The STROBE
(Strengthening the Reporting of Observational
Studies in Epidemiology) guidelines were
followed.!” Inclusion criteria were as follows: age
between 18 and 50 years; confirmed diagnosis
of COVID-19 by a positive real-time polymerase
chain reaction (PCR) testing of nasopharyngeal
and oropharyngeal specimens; individuals who
recovered from SARS-CoV-2 infection and
who were diagnosed by real-time reverse PCR
testing of nasopharyngeal/oral swab samples;
the existence of musculoskeletal pain for
more than three months after the COVID-19;
sufficient cognitive function to understand
the questions and having completed the full
questionnaire. Only the patients presenting to
the outpatients clinics of the PMR department
were included in the study. Exclusion criteria
were as follows: a preexisting history of pain or
any preexisting medical comorbidity (explaining
the presence of pain symptomatology); having
any chronic systemic, rheumatic, neurological,
or musculoskeletal diseases (e.g., diabetes,
autoimmune diseases, rheumatoid arthritis,
malignancy, multiple sclerosis, Guillain-Barré
syndrome, or neurodegenerative diseases);
having vitamin deficiencies that may cause
neuropathy or chronic neuropathic pain; having
any clinical condition affecting the ability to
complete self-administered instruments or any
diagnosed psychological disease before or
after the COVID-19 infection; having an active
COVID-19 infection. Additionally, patients
who had chronic musculoskeletal pain before
COVID-19, those diagnosed with sarcopenia,
cachexia, or myositis during or after COVID-19,
and patients using drugs for chronic neuropathy
were excluded from the study. Since neuropathic
pain is common in patients with diabetes, they
were also excluded. Patients over 50 years of age
were not included due to the increased incidence
of chronic diseases and comorbidities in this
population. Of a total of 200 patients initially
assessed for inclusion, 163 (85 females, 78 males;
mean age: 41.7+4.3 years; range, 22 to 50 years)
were eligible (Figure 1).

Data collection and definitions

Post-COVID-19 was defined as a set of persistent
physical, cognitive, or psychological symptoms
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Figure 1. STROBE flow chart.

STROBE: Strengthening the reporting of observational studies in epidemiology.

that continue for more than 12 weeks after illness
that are not explained by an alternative diagnosis
in accordance with the NICE guidelines.*

Demographic data, clinical symptoms and
findings, laboratory test results, and medical
history and prognosis of the patients were
retrieved from the medical records. A
comprehensive questionnaire and patient records
were used for the collection of data. All patients
were questioned whether they experienced
unexplained prolonged musculoskeletal pain as
part of the post-COVID-19 syndrome, which
they described as permanent despite their
recovery from COVID-19. An evaluation was
made for possible neuropathic pain based on the
International Association for the Study of Pain
grading system.!®

Data regarding the period of COVID-19
infection, including the presence of hospitalization
for COVID-19, length of hospital stay, chief
COVID-19 symptoms during the infection (e.g.,
pulmonary involvement, chest pain, smell and
taste impairment, dyspnea, cough, walking
difficulty, and immobilization), and comorbidities
were also recorded.

All patients were examined in detail by the
same physicians. Laboratory tests for diagnosis
and differential diagnosis included muscle
enzymes and kidney and liver function tests, and
the results were recorded for each patient before
the enrollment. Clinical features comprising the
site and duration of musculoskeletal pain, pain
severity, treatment for post-COVID-19 chronic
pain  (pharmacological/nonpharmacological),
and the number of pain medications
(analgesic/nonsteroidal anti-inflammatory drugs)
used for post-COVID-19 pain were assessed.

Assessment tools

Pain severity from the most painful
musculoskeletal area was assessed using the Visual
Analog Scale (VAS). Patients were asked how
much pain they felt (at the time of measurement),
where 0 indicated no pain and 10 indicated the
most severe pain.'’

The neuropathic component of
musculoskeletal pain was evaluated using the
Leeds assessment of neuropathic symptoms
and signs (LANSS) questionnaire.?® LANSS is
a simple, time-saving, and self-administered
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scale that has a specificity of 85% and a
sensitivity of 80%. The first five questions
assess the symptoms of pain, while the last
two questions include the clinical examination
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performed by the patients themselves. The
answers to the questions are yes or no. Each
question has a different score. The total score
on the scale is 24. A total score of 12 or higher

Table 1. The demographic variables and characteristics of patients with chronic musculoskeletal

pain in the post-COVID-19 period (n=163)

Age (year)

Sex
Female
Male

Body mass index (kg/m?)

Marital status
Married
Single

Education
Primary
Secondary-lycee
University

Profession
Employee
Unemployed
Housewife
Officer
Retired
Other

Smoking
Yes
No
Ex smoker

Living with
Partner/spouse/family
No one/live alone

Location of chronic musculoskeletal pain
Upper back
Low-back
Leg/foot
Arm/hand
Neck
Knee
Shoulder

Duration of pain (month)
Visual Analog Scale

Treatment for post-COVID musculoskeletal pain
No
Yes

Number of drugs used for treatment COVID-19

bl wONRHRO

LANSS

Neuropathic pain determined by LANSS.
Yes
No

n % Mean+SD Min-Max
41.7+4.3 22-50
85 52.1
78 479

27.69+4.34 17.26-46.06

140 859
23 14.1
62 38
36 221
65 399
23 14.1
11 6.7
46 28.2
48 294
2 1.22
13 8
17 10.4
115 70.6
31 19
148 90.8
15 9.2
67 411
49 30.1
46 28.2
39 245
16 9.8
23 14.1
18 11
7.85+1.53 6-18
5.09+1.95 1-10
71 43.6
92 56.4
83 50.9
38 23.3
17 10.4
13 8
10 6.1
2 1.2
5.71+5.44 0-19
31 19
132 81

COVID-19: Coronavirus disease 2019; SD: Standard deviation; LANSS: Leeds Assessment of Neuropathic Symptoms and Sign.
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indicates neuropathic pain. Validation and
reliability studies of the scale were carried out
by Unal-Cevik et al.?! in the Turkish population.

Statistical analysis

Study power and sample size calculation were
performed using the G*Power version 3.1.9.2
(Franz Faul, Universitat Kiel, Kiel, Germany)
based on 100% study power with post hoc
power analysis and 3.22 effect size (d) in terms
of neuropathic pain scores of groups with and
without neuropathic pain (x=0.05; nl1=31;
n2=131).

Statistical analysis was performed using the
IBM SPSS version 22.0 software (IBM Corp.,
Armonk, NY, USA). Descriptive data were
presented as mean + standard deviation (SD) or
number and frequency, where applicable. The
Kolmogorov-Smirnov test was used to indicate
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normal distribution. The chi-square test was used
to analyze differences in categorical variables
between the groups. The differences between
continuous variables of two independent groups
were assessed by the independent samples t-test.
The Spearman correlation analysis was used to
evaluate the correlation between neuropathic
pain scores and clinical parameters. A linear
regression analysis was used to examine the
relationship between the LANSS scores, walking
difficulty/immobilization, and length of hospital
stays. A two-sided p-value <0.05 was considered
statistically significant.

RESULTS

The mean body mass index was
27.69+£4.34 kg/m?. The majority of the
participants (85.9%) were married, living with their

Table 2. Clinical characteristics during the COVID-19 infection (n=163)

Hospitalization due to COVID-19
Yes
No

Duration of hospitalization (days)

Smell and taste impairment
Yes
No

Pulmonary involvement
Yes
No

Chest pain
Yes
No

Dyspnea
Yes
No

Cough
Yes
No

Walking difficulty/immobilization
Yes
No

Chronic disease
No
Hypertension
Coronary artery disease

Musculoskeletal involvement during COVID-19
Myalgia
Arthralgia
Guillain-Barre syndrome
Acute cerebrovascular disease

COVID-19: Coronavirus disease 2019; SD: Standard deviation.

n % Mean+SD Min-Max
80 49.1
83 50.9
12.15+18.06 0-41

135 82.8
28 17.2
104 63.8
59 36.2
65 399
98 60.1
67 41.1
96 58.9
41 25.2
122 74.8
52 319
111 68.1
111 69.9
42 25.7
10 6.1
72 44.2
45 27.6
3 1.84
1 0.61
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families, and 39.9% graduated from high school or
university. The majority of the patients were public
servants (29.4%), followed by housewives (28.2%).
Most of the patients (70.6%) were nonsmokers.
Demographic and clinical characteristics of the
patients are shown in Table 1.

The most common chronic musculoskeletal
pain sites were the upper back (41.1%) and
lower back (30.1%), followed by the leg (28.2%)
and arm (24.5%). The mean duration of
chronic pain was 7.85+1.53 months, and the
mean VAS score was 5.09+1.95. More than
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half of the participants (56.4%) were given
pharmacological treatment for post-COVID-19
musculoskeletal pain, while 43.6% of the patients
did not receive any pharmacological treatment.
The pain was defined as neuropathic pain in
31 (19%) patients according to the LANSS
scores (212). Most of the patients (50.9%)
received nonpharmacological treatment during
the COVID-19 period. Those who received
medical treatment used hydroxychloroquine
(23.3%), favipiravir (10.4%), azithromycin (8%),
steroids (6.1%), and tocilizumab (1.2%; Table 1).

Table 3. The demographic and clinical variables regarding presence of neuropathic pain assessed

Neuropathic pain (+) (n=31)

by LANNS
n
Age (year)
Sex
Female 13
Male 18
Body Mass Index (kg/m?)
Education
Primary 13
Secondary-lycee 9
University 9
Smoking
Yes 4
No 20
Exsmoker 7
Hospitalization due to COVID-19
Yes 23
No 8

Duration of hospitalization (day)

Smell and taste impairment

Yes 29

No 2
Pulmonary involvement

Yes 25

No 6
Chest pain

Yes 19

No 12
Dyspnea

Yes 18

No 13
Cough

Yes 8

No 23
Walking difficulty/immobilization

Yes 17

No 14

Visual Analog Scale
LANSS scores

Neuropathic pain (-) (n=132)

Mean+SD n Mean+SD p
43.4+139 41.2+14 4 0.446
0.234
72
60
28.2+4.4 27.6+4.3 0.494
0.532
49
27
56
0.713
13
95
24
0.005
60
72
16.5+17.2 8.8+13.2 0.049
0.111
106
26
0.037
79
53
0.008
46
86
0.042
49
83
1.000
33
99
0.005
35
97
5.5+1.9 5+1.9 0.215
14.4+1.8 3.66+3.7 <0.001

LANSS: Leeds assessment of neuropathic symptoms and sign; COVID-19: Coronavirus disease 2019.
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Half of the participants were hospitalized,
and the mean length of hospital stay was
12.15+18.06 days. The rate of COVID-19
symptoms during the active infection was 82.8%
for smell and taste dysfunction, 63.8% for
pulmonary involvement, 39.9% for chest pain,
41.1% for dyspnea, 25.2% for cough, and
31.9% for walking difficulty/immobilization.
While 69.9% of the patients did not have a
chronic disease, 25.7% had hypertension, and
6.1% had coronary artery disease. The rate of
musculoskeletal manifestations during COVID-19
was 44.2% for myalgia and 27.6% for arthralgia.
Of the patients, 1.8% had Guillain-Barré
syndrome, and 0.6% had acute cerebrovascular
disease, which improved completely (Table 2).

Demographic and clinical characteristics in
patients with and without chronic neuropathic
pain are shown in Table 3. The rate of pulmonary
involvement, pulmonary symptoms (dyspnea),

Table 4. The correlation coefficients between the mean
LANSS and VAS values and the demographic and
clinical variables

LANSS  VAS
Age NS NS
Sex NS NS
Body mass index NS NS
Education NS NS
Smoking NS NS
Hospitalization due to COVID-19 NS
r 0.250
p 0.001
Duration of hospitalization <0.001
r 0.370
p 0.000
Smell and taste impairment NS NS
Pulmonary involvement NS
r -0.188
p 0.016
Chest pain NS NS
Dyspnea NS
r -0.184
p 0.019
Cough NS NS
Walking difficulty/immobilization <0.001
r -0.311
p 0.000
Duration of pain NS NS

LANSS: Leeds assessment of neuropathic symptoms and sign; VAS: Visual
analog score; NS: Not significant.
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walking difficulty/immobilization, hospitalization,
and patients with chronic neuropathic pain had
significantly longer hospital stays. Demographic
variables and VAS-pain scores were comparable
between the patients with and without chronic
neuropathic pain.

We found a significant correlation between
the presence of neuropathic pain, pulmonary
involvement, pulmonary symptoms (dyspnea,
chest pain), and walking difficulty/immobilization
(Table 4). In addition, there was a correlation
between the LANNS scores and hospitalization
and length of hospital stay. According to the
results of linear regression analysis, the length
of hospital stay (r=0.370, p<0.001) and walking
difficulty/immobilization (r=-0.188, p=0.016)
were found to be effective on the LANSS score.
Of these two variables, the length of hospital
stay was more correlated with the LANSS score.
There was a positive and statistically significant
linear relationship between the length of hospital
stay and the LANNS score. The number of
patients with and without neuropathic pain,
the mean LANSS scores, pain duration, and
pain severity based on the VAS scores were
comparable between male and female patients
(Table 5).

DISCUSSION

In the current study, we evaluated the typical
features of chronic musculoskeletal pain and
assessed the neuropathic component of pain in
the post-COVID-19 period. The results showed
that 19% of the post-COVID-19 patients with
chronic musculoskeletal pain had a neuropathic
component, as evidenced by the LANSS scores.
Clinical characteristics with the presence of
neuropathic pain were identified as hospitalization,
length of hospital stay, pulmonary involvement,
symptoms, and walking difficulty/immobilization
during the COVID-19 period. Neither any
demographic characteristics nor the severity of
chronic pain was found to be related to the
presence of neuropathic pain.

Many musculoskeletal signs and symptoms
are described during the COVID-19 infection.
Currently, it is recognized that COVID-19 is
linked to painful symptoms, such as myalgia,
arthralgia, abdominal pain, headache, and chest
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Table 5. The demographic and clinical properties and pain characteristics in regard to sex

Age (year)

Body mass index (kg/m?)

Education
Primary 42
Secondary-lycee 11
University 32

Smoking
Yes 3
No 79
Exsmoker 3

Smell and taste impairment

Yes 71

No 14
Pulmonary involvement

Yes 46

No 39
Walking difficulty/immobilization

Yes 23

No 62
Chest pain

Yes 27

No 58
Dyspnea

Yes 33

No 52
Cough

Yes 24

No 61
Hospitalization due to COVID-19

Yes 34

No 51

Duration of hospitalization (day)
Duration of musculoskeletal pain (month)
Number of drugs used for post-COVID-19 pain

Visual analog scale

LANSS

Neuropathic pain determined by LANSS
Yes 13
No 72

Female (n=85) Male (n=78)
Mean+SD n Mean+SD P
38.9+13.3 44.7+14.2 0.010
28.3+5.3 27+29 0.066
0.005
20
25
33
<0.001
14
36
28
0.838
64
14
0.009
58
20
0.182
29
49
0.037
38
40
0.633
34
44
0.371
17
61
0.005
49
29
7.6+£11.5 12.9+10.7 0.049
29+14 2.8+1.7 0.916
2.1+11 2.3+1.3 0.051
51+2.1 51+1.8 0.989
5.04+4.9 6.4+59 0.107
0.234
18
60

SD: Standard deviation; LANSS: Leeds assessment of neuropathic symptoms and sign.

pain.® Among those reported are back and neck
pains, myalgia, arthralgia, back pain, fatigue,
sarcopenia, stroke, Guillain-Barré syndrome, and
skeletal muscle injury.121522.23

Myalgia has been commonly documented in
COVID-19 patients, with a prevalence rate in
large cohort studies ranging from 11 to 50%.”
Among 25% of the patients infected with
COVID-19, myalgia accompanied by fatigue

was reported. Although myalgia is a typical
symptom, the exact mechanisms of muscle
involvement in COVID-19 patients have not been
elucidated.?* The pathophysiology of myalgia
has been proposed to involve hematogenous
spread and direct invasion of skeletal muscle
by SARS-CoV-2 via the angiotensin-converting
enzyme 2 receptor.?7!! Arthralgia has also been
reported; however, since arthralgia is often
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combined with myalgia, it is difficult to specifically
define the prevalence of arthralgia.'®1%2° In a
study, arthralgia, which is considered a separate
symptom, was identified as a symptom of
COVID-19, occurring in 2.5% of patients.?®> In
our study, myalgia was present in nearly half of
the patients, while arthralgia was a complaint
in one-third of the patients, consistent with
previous studies.

The spread curve of COVID-19 appears to
be flattening worldwide, and special care is
mostly needed for post-COVID-19 symptoms and
complications.* Most of the patients completely
recover from the disease, but some of them
may have prolonged signs and symptoms,
including musculoskeletal pain. Concomitant and
postinfectious neuropathic pain has been reported
by several authors separately or combined with
other conditions such as Guillain-Barré syndrome,
post-stroke pain, and muyelitis.”?1%1526 Previous
studies have indicated that 2.3% of COVID-19
patients experienced neuropathic pain, which
was related to respiratory compromise.®?> In our
study, we observed neuropathic pain in 19%
of the patients based on the LANSS screening
questionnaire. However, different from previous
studies, this finding indicates the neuropathic
component of chronic musculoskeletal pain,
which was not addressed in detail in the literature.
Previous reports have demonstrated that the most
common sites of post-COVID-19 neuropathic pain
are the arms, legs, hands, and feet, indicating
a high level of VAS-pain.l®!316 Qur results
suggest that the most common sites of chronic
musculoskeletal pain are the upper and lower
back, as well as legs and arms, consistent with a
previous study.'4

The possibility of more severe COVID-19
or newly developed neuropathic pain following
COVID-19 has not been well understood. The
related factors with post-COVID-19 pain have
been reported as depression, the severity of
COVID-19, and azithromycin used in the active
infection period.’® Our results are consistent
with preliminary data that the neuropathic pain
is related to the presence and length of hospital
stay and presence of pulmonary involvement and
symptoms during the active infection.

Furthermore, chronic pain has been shown to
be related to psychological stressors, viral infection

Arch Rheumatol

itself, or the consequence of intensive care unit,
which may present as local or widespread pain.
Pain may have a link to psychological factors
and mental health conditions. Patients with
preexisting multimorbidity have been reported
to be at a higher risk for chronic pain.® In our
study, we were unable to evaluate depression
symptoms; however, we excluded those with a
history or presence of psychological diseases or
using related drugs.

In the present study, a few patients had stroke
and Guillain-Barré syndrome, but all of them
recovered without any sequelae. Therefore, the
neuropathic component of pain seems to be
due to COVID-19 itself and the severity of the
active disease. As it is unclear whether persistent
musculoskeletal pain is a part of long COVID-19,
future research may be necessary to elucidate the
etiology of prolonged musculoskeletal pain.

Many drugs, including steroids,
hydroxychloroquine, chloroquine, azithromycin,
remdesivir, favipiravir, lopinavir/ritonavir,
ivermectin, and tocilizumab, have been used
in the treatment of COVID-19 patients. Side
effects of these drugs have mostly been observed
in the hematopoietic system, followed by the
cardiovascular system and the gastrointestinal
system. In addition, dizziness, headache, and
thrombocytopenia are the most common diseases
due to multiple use of drugs. Although chronic
pain has been reported as a result of the use
of these treatments, particularly on steroids, no
information has been found in the current literature
on neuropathic pain.?’” Most of our patients
did not receive treatment for COVID-19. Those
who received treatment used hydroxychloroquine,
azithromycin, steroids, favipiravir, and tocilizumab.

The prevalence and clinical characteristics
of chronic musculoskeletal neuropathic pain in
post-COVID-19 are not well-documented.!®1¢ We
believe that our results would provide additional
contribution to the literature regarding the
incidence of neuropathic pain in patients with
chronic musculoskeletal symptoms after COVID-19
infection. Considering the importance of chronic
neuropathic pain, which needs to be distinguished
from other components of chronic pain, clinicians
should be vigilant for chronic neuropathic
musculoskeletal pain to ensure adequate pain
management in the post-COVID-19 period.
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This study has some limitations. First,
we were unable to use a scale to evaluate
psychological status of the patients affected by
pain sensation. However, none of our patients had
psychological disease before or after COVID-19,
and none of them were using drugs for the
psychological status. Another limitation was the
lack of electrophysiological tests for neuropathy.
However, the presence of comorbidities that may
be related to neuropathic conditions was ruled
out based on the medical history, medical files,
and clinical findings, including detailed physical
examination findings and history of drugs used.
In addition, previous case reports regarding
post-COVID-19 neuropathic pain showed no
clinical or electrophysiological evidence of large
fiber involvement.* Third, we were unable to
evaluate sleep patterns of the patients, although
sleep disorders have been shown to be strongly
associated with common pain disorders. On
the other hand, the main strengths of the
current study are that it was the first study to
assess the neuropathic component of chronic
musculoskeletal pain as evidenced by the LANSS
and the relatively large sample size compared to
previous studies. Furthermore, the nondivergent
sampling strategy (cases only from the PMR
outpatient clinic) may have provided additional
value.

In conclusion, neuropathic pain may be
common in post-COVID-19, which may be
underrecognized and possibly undertreated.
Clinicians should be mindful of post-COVID-19
chronic neuropathic pain and recognize the
relevance of identifying the pain phenotypes. We
believe that our results could provide guidance for
clinicians to provide adequate and tailored chronic
neuropathic musculoskeletal pain management
in the post-COVID-19 period, particularly
for patients hospitalized, having pulmonary
involvement, and walking difficulties in the active
infection period. Further multicenter, large-scale,
prospective studies are warranted to address the
pathophysiological mechanism of post-COVID-19
chronic neuropathic musculoskeletal pain.
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