] Immunol Clin Microbiol Journal of Immunology and Clinical Microbiology
Available online at: https://dergipark.org.tr/tr/pub/jicm

DOI: 10.58854 /jicm.1279644

ARASTIRMA MAKALESI/ORIGINAL ARTICLE

The Relationship Between COVID-19 and Secondary Chronic Musculoskeletal
Pain

COVID-19 ve Sekonder Kronik Kas-iskelet Agrisi Iliskisi

ibrahim Bashan' 1 Giilsah Yasa Oztiirk?

! Mersin University, Medical Faculty, Department of Medical Education, Mersin, Tiirkiye
2 Physical Medicine and Rehabilitation Department, Ministry of Health, Adana City Training and Research Hospital, Adana,
Tiirkiye

Recieved: 08.04.2023 Accepted: 26.06.2023 N

Abstract

Objective: To evaluate the development of secondary chronic musculoskeletal pain in patients with COVID-19
with and without pulmonary involvement and to determine the areas of pain.

Methods: The cross-sectional study included a total of 150 patients aged 18 years and over, who presented
to the emergency department with COVID-19 symptoms and were diagnosed with COVID-19 within 2020.
Eighty-four of these patients had pulmonary involvement and 66 had no pulmonary involvement. Data were
obtained through communication with the patients face-to-face during the diagnosis process and in the three
months period afterwards, or via video calls over the Skype application on smartphones by contacting them
through the information given in their files. The participants were asked to mark the areas of pain on the
“Collaborative Health Outcomes Information Registry” body map and rate their pain intensity on a scale of
1-10 using the Visual Analog Scale.

Results: It was observed that the maximum degree of acute musculoskeletal pain indicated on the Visual
Analog Scale was statistically significantly lower in patients with lung involvement compared to those without
lung involvement. The patients with pulmonary involvement also had lower rates of acute pain and chronic
pain, except for the abdomen area, compared to those without pulmonary involvement.

Conclusion: In patients with COVID-19 with pulmonary involvement, the degree of chronic pain of the
musculoskeletal system may be lower due to the development of stress analgesia secondary to stress and
inflammatory response. Further extensive studies are needed on this subject.
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Covid-19 and Musculoskeletal Pain

a0 )
Oz

Amag: Bu calismanin amaci, akciger tutulumu olan ve olmayan COVID-19 hastalarinda sekonder kronik
kas-iskelet agrisi gelisimini degerlendirmek ve agr1 alanlarini belirlemektir.

Yontem: Kesitsel olarak dizayn edilen bu calismaya 2020 y1iliicerisinde, acil servise COVID-19 semptomlari
ile bagvuran ve COVID-19 tanisi konan 18 yas ve iizeri toplam 150 hasta dahil edildi. Bu hastalarin
84’linde akciger tutulumu varken, 66’sinda akciger tutulumu yoktu. Tani siirecinde ve sonrasindaki li¢
aylik siirecte hastalarla yiiz ylize iletisim kurularak ya da akilli telefonlardan Skype uygulamasi tizerinden
gorintiilii goriisme yoluyla dosyalarina kaydedilen verilere ulasildi. Katilimcilardan, “Isbirlik¢i Saghk
Sonuclari Bilgi Kaydi1” viicut haritasinda agri alanlarini isaretlemeleri ve Viziiel Analog Skala kullanarak
agri yogunluklarini 1-10 arasinda derecelendirmeleri istendi.

Bulgular: Viziiel Analog Skala ‘da belirtilen maksimum akut kas-iskelet agrisi derecesinin akciger
tutulumu olan hastalarda akciger tutulumu olmayanlara gore istatistiksel olarak anlamli derecede daha
diisiik oldugu gortldi. Akciger tutulumu olan hastalarda karin bolgesi disinda akut agr1 ve kronik agri
oranlari da akciger tutulumu olmayanlara gore istatistiksel olarak anlamli derecede daha diistiktii.

Sonugc: Akciger tutulumu olan COVID-19 hastalarinda, stres ve inflamatuar yanita sekonder stres analjezi
gelismesi nedeniyle kronik kas-iskelet sistemi agr1 derecesi daha diisiik olabilir. Bu konuda daha kapsamli

calismalara ihtiyac vardir.

Anahtar Kelimeler: COVID-19, Kronik Kas-iskelet Agrisi, Viziiel Analog Skala

INTRODUCTION systemic inflammation, which can affect
the musculoskeletal system. Although it
is known that the angiotensin-converting
enzyme 2 (ACE-2) and transmembrane
protease, serine 2 (TMPRSS2) genes, which
cause direct viral infection, affect different
types of muscle cells, it is not yet known
whether the virus has direct mechanical
effects on the musculoskeletal system (7,8).
The proteolytic cleavage of the viral S protein
by TMPRSS2 leads to the stimulation of
peptides in cell membranes of the viral RNA
inthe cytoplasm (9).Inaddition, the infection
induced by cytokines and proinflammatory
signaling molecules can lead to pathological
changes in skeletal muscles. IFN-g, IL-1b,
IL-6, IL-17 and TNF-a can directly induce

Chronic musculoskeletal pain refers to
persistent or recurrent pain in one or more
musculoskeletal regions for at least three
months, and many patients present to
hospitalsdueto chronicmusculoskeletal pain
(1,2).Forbetter pain management, the World
Health Organization (WHO) recommends
classifying chronic musculoskeletal pain as
primary and secondary. It has been accepted
that primary chronic musculoskeletal pain
is associated with conditions affecting
the musculoskeletal system, including
muscles, bones and joints (3). The basis of
chronic secondary musculoskeletal pain is
considered to be permanent inflammation

(45). muscle fiber proteolysis and decrease
Itisknownthattheinfection caused by severe protein synthesis (10). IL-1b and IL-6 induce
acute respiratory syndrome coronavirus muscle fibroblast activity and cause fibrosis,
2 (SARS-CoV-2), which has increasing leading to the disruption of skeletal muscle
prevalence across the world, causes chronic regeneration and increased sensitivity to
musculoskeletal pain, especially through pain (11). In an article by Shanthanna et
inflammation  (6). Respiratory system al. presenting the recommendations of an
infection caused by SARS-CoV-2 induces international panel on COVID-19, it was
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noted that COVID-19 infection suppressed
the immune system and increased chronic
musculoskeletal pain and if the treatment
of patients with pain due to the pandemic
process continued to be delayed, major
problems could occur in future, especially in
emergency services (12).

The Visual Analog Scale (VAS), developed
by Fredy in 1923, is one of the important
measurement tools used in the subjective
evaluation of patients’ pain and can be
applied easily (13,14).

The aim of this study was to assess the
musculoskeletal areas of pain and pain
severity described at baseline and three
months later in patients aged 18 years and
older, who were laboratory or radiologically
confirmed to have COVID-19 according to
the WHO guideline (15,16), and to compare
the findings between the patients with and
without pulmonary involvement.

METHODS

Study design and participants

This study cross-sectional was conducted
between April 2020 and February 2021 with
a total of 150 patients aged over 18 years
and over, who presented to the emergency
service with COVID-19 symptoms. Based
on laboratory and radiological results, 84
of these patients were confirmed to have
COVID-19 with pulmonary involvement
(35 female, 49 male), and 66 had COVID-19
without pulmonary involvement (48 female,
18 male). Two groups with and without
pulmonary involvement were randomized
to assess the development of secondary
chronic musculoskeletal pain and to identify
areas of pain.

For this study, permission from the Ministry
of Health andlocal ethics committee approval
were obtained (date: May 20, 2021 /number:
81-1417).

Data Collection

The patients were contacted through
their information in their files, and they
were invited to the physical therapy and
rehabilitation polyclinic of a training and
research hospital affiliated with a university
to conduct face-to-face interviews. Those
that were not able to visit the hospital were
interviewed through video calls made over
the Skype application on their smartphones.
The participants were asked to mark their
pain areas on the Collaborative Health
Outcomes Information Registry (CHOIR)
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body map (17) and score their pain intensity
using VAS.

Inclusion criteria

1) Being diagnosed with COVID-19 with or
without pulmonary involvement based on
laboratory and imaging methods.

2) Having no previous diagnosis of chronic
musculoskeletal pain .

Exclusion criteria

1) Age under 18 years
2) Pregnancy
Statistical Analysis

Thepainareasmarkedonthe CHOIRbodymap
and the data obtained through the VAS pain
scoring made on this image were analyzed
using SPSS v. 21. Results on continuous
data were presented as mean * standard
deviation. The Kolmogorov-Smirnov test
was applied to confirm whether continuous
variables showed a normal distribution. The
t-test was used for continuous variables with
a normal distribution in dependent samples
and the Mann-Whitney U test for continuous
variables with a non-normal distribution.
The difference between the baseline and
third-month values within the groups was
tested with the Wilcoxon signed-rank test. P
values of <0.05 were considered statistically
significant.

RESULTS

Gender, age, weight, height, and body mass
index (BMI) averages differed between
the patients with and without pulmonary
involvement (p < 0.05).

The degree of maximum acute pain was
observed to be significantly lower in the
patients with pulmonary involvement
compared to those without pulmonary
involvement (p < 0.001). (Table 2)

The degrees of acute headache, acute thigh
pain, and acute calf pain were observed to
be lower in the patients with pulmonary
involvement compared to those without
pulmonary involvement (p = 0.003, p =
0.007, and p = 0.004, respectively). The
degrees of acute abdominal pain and chronic
abdominal pain were higher in the patients
with pulmonary involvement compared to
those without pulmonary involvement (p =
0.033 and p = 0.010). (Table 3)
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Table 1. Distribution of Sociodemographic Data by Groups

Pulmonary involvement (+) Pulmonary involvement (-)
Mean + SD Min-Max Mean £+ SD Min-Max p
Female 35 41.7 48 72.7
Gender n (%) <0.001
Male 49 58.3 18 27.3
Age 52.39+13.83 26-82 40.44 +£9.97 20-67 <0.001
Weight 80.15+ 16.21 50-119 70.55 +12.39 50-105 <0.001
Height 1.69+0.11 1.5-1.9 1.65 +0.08 1.5-1.86 0.038
BMI 28.24 +5.55 18.42-46.22 2591 +4.86 19-46.67 0.008

Table 2. Degree of Acute and Chronic Pain by Groups

Pulmonary involvement (+) Pulmonary involvement (-)
Mean = Median . . .
SD [IQR] Min-Max Mean + SD Median [IQR] Min-Max p

i +
Maximum 2 5[3.25-7.75] 0-10 7.42 +2.68 8 [5.75-10] 0-10 <0.001
acute pain 2.79
Maximum 1.05 +
chronic pain 1.62 0[0-2] 0-7 1.53 + 1.87 110-3] 0-7 0.066

Table 3. Comparison of Acute and Chronic Pain Values Between the Groups

Pain Acute Chronic
Pulmonary Pulmonary Pulmonary Pulmonary
involvement (+) involvement (-) involvement (+) involvement (-)
L Mean+  Min- Min- Min- Min-

Localization SD Max Mean = SD Max p Mean = SD Max Mean = SD Max

Head 1.32+£271 0-10 3.68+449 0-10 0.003 0.15+081 0-7 039+1.15 0-6 0.103
Throat 0.85+248 0-10 1.33+32 0-10  0.363 0.05+0.26 0-2 0.11+047 0-3 0.465
Neck 1.18+2.83  0-10 1.08+3 0-10 0425 0.19+0.7 05 0.15+090 0-7 0.256
Shoulder 093+2.7 0-10 133+£3.12 0-10 0407 030+120 0-7 0.24+082 04 0.695
jsolzﬁ‘flder 1074287 0-10 123+3.05 0-10 0720 031+119 0-7 024+082 04 0859
Elbow 038+1.78 0-10 0.61+24 0-10  0.697 0.01+0.11 0-1 0+0 0-0 0.375
Wrist 038+1.78 0-10 03+1.73 0-10  0.608 0.01+0.11 0-1 0+0 0-0 0.375
Upperarm  0.32+1.7 0-10 0.62+24 0-10 0278 0.01+0.11 0-1 0+0 0-0 0.375
Forearm 032+1.7 0-10 0.62+24 0-10  0.278 0.01+0.11 0-1 0+0 0-0 0.375
Breast 1.55+3.26 0-10 1.73+344 0-10 0952 026+1.02 0-7 021+0.67 0-4 0.504
Abdomen 223+342 0-10 141+£311 0-10 0.033 037+120 0-7 0.06+049 0-4 0.010
Ridge 3.82+£3.58 0-10 3.29+4.11 0-10 0.139 081+156 0-7 082+152 0-7 0.927
Waist 394+£3.69 0-10 4.17+424 0-10 0.830 092+1.6 0-7 082+156 0-7 0.537
?1{112?1:)1(5 2634382 0-10 3.02+4.17 010 0755 0.68+153 07 082+1.63 07 0512
Femur 1.72+3.48 0-10 3.5+433 0-10  0.007 052+144 0-7 052+1.18 0-6 0.450
Calf 1.64+339 0-10 3.62+442 0-10 0.004 051+1.44 0-7 048+1.11 0-6 0.281
Knee 1.69+34 0-10 276+4.09 0-10 0.119 049+143 0-7 035+1.06 0-6 0.982
Foot 1.33+£3.13 0-10 1.59+343 0-10 0.623 044+137 0-7 0.17+£0.69 0-4 0210
Ankle 1.46+3.22 0-10 1.62+343 0-10 0873 049+143 0-7 0.17+0.67 04 0.239
?ﬁg;f)d‘s 14£3.16  0-10 0.68+243  0-10 0080 045138 0-7 0.12+0.57 03 0.103
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Table 4. Evaluation of Chronicity of Pain by Groups

Pulmonary involvement Total
6] )

Pain n % n % n % p
None 62 73.8 38 57.6 100  66.7

Head Acute 16 19.0 18 27.3 34 227 0.091
Chronic 6 7.1 10 15.2 16 10.7
None 74 88.1 55 83.3 129  86.0

Throat Acute 7 8.3 7 10.6 14 93 0.673
Chronic 3 3.6 4 6.1 7 4.7
None 69 82.1 58 87.9 127  84.7

Neck Acute 7 8.3 5 7.6 12 8.0 0.492
Chronic 8 9.5 3 4.5 11 7.3
None 74 88.1 55 83.3 129  86.0

Shoulder Acute 3 3.6 4 6.1 7 4.7 0.673
Chronic 7 8.3 7 10.6 14 9.3
None 73 86.9 56 84.8 129  86.0

Shoulder joint Acute 3 3.6 3 4.5 6 4.0 0.928
Chronic 8 9.5 7 10.6 15 10.0
None 80 95.2 62 93.9 142 947

Elbow Acute 3 3.6 4 6.1 7 4.7 0.526
Chronic 1 1.2 0 0.0 1 0.7
None 80 95.2 64 97.0 144 96.0

Wrist Acute 3 3.6 2 3.0 5 3.3 0.660
Chronic 1 1.2 0 0.0 1 0.7
None 81 96.4 61 92.4 142 947

Upper arm Acute 2 2.4 5 7.6 7 4.7 0.225
Chronic 1 1.2 0 0.0 1 0.7
None 81 96.4 61 92.4 142 947

Forearm Acute 2 2.4 5 7.6 7 4.7 0.225
Chronic 1 1.2 0 0.0 1 0.7
None 65 77.4 51 77.3 116 773

Chest Acute 11 13.1 6 9.1 17 11.3 0.584
Chronic 8 9.5 9 13.6 17 11.3
None 53 63.1 54 81.8%* 107 713

Abdomen Acute 20 23.8 11 16.7 31 20.7 0.012
Chronic 11 13.1% 1 1.5 12 8.0
None 27 32.1 38 57.6* 65 433

Ridge Acute 31 36.9* 7 10.6 38 25.3 <0.001
Chronic 26 31.0 21 31.8 47 313
None 32 38.1 31 47.0 63 42.0

Waist Acute 22 26.2 15 22.7 37 24.7 0.550
Chronic 30 35.7 20 30.3 50 333
None 53 63.1 42 63.6 95 63.3

Buttocks (Right) Acute 12 14.3 6 9.1 18 12.0 0.561
Chronic 19 22.6 18 27.3 37 24.7
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Table 4. Evaluation of Chronicity of Pain by Groups

None 66 78.6* 38 57.6 104 693

Femur Acute 5 6.0 14 21.2% 19 12.7 0.007
Chronic 13 15.5 14 21.2 27 18.0
None 66 78.6* 38 57.6 104 693

Calf Acute 6 7.1 13 19.7* 19 12.7 0.015
Chronic 12 14.3 15 22.7 27 18.0
None 65 77.4 44 66.7 109 727

Knee Acute 8 9.5 13 19.7 21 14.0 0.190
Chronic 11 13.1 9 13.6 20 13.3
None 70 83.3 53 80.3 123 82.0

Foot Acute 4 4.8 9 13.6 13 8.7 0.093
Chronic 10 11.9 4 6.1 14 9.3
None 68 81.0 53 80.3 121 80.7

Ankle Acute 5 6.0 12.1 13 8.7 0.262
Chronic 11 13.1 7.6 16 10.7
None 69 82.1 61 92.4 130  86.7

Buttocks (Left) Acute 5 6.0 2 3.0 7 4.7 0.179
Chronic 10 11.9 3 4.5 13 8.7

*refers to the higher rate (p < 0.005)

The type of pain in the abdomen, back, thigh, and calf significantly differed according to the
presence of pulmonary involvement (p =0.012,p <0.001, p=0.007, and p = 0.015, respectively).
The rates of chronic abdominal and back pain were significantly lower and the rates of chronic
thigh and calf pain were significantly higher in the patients with pulmonary involvement
compared to those without pulmonary involvement (p < 0.05 for all). (Table 4)

Table 5. Distribution of Drug Use by Groups

Pulmonary Involvement

) “)
n % n % n % P
Present 84 100.0 62 93.9 146 97.3
D tilizati 0.036
rug utliization Not 0 0.0 4 6.1 4 2.7
Present
Present 84 100.0 59 89.4 143 95.3
Favipiravi 0.003
AVIpHavir Not 0 0.0 7 10.6 7 47
Present
. Present 7 8.3 1 1.5 8 53
Hydroxychloroquine
ot 0.079
sulfate 77 91.7 65 98.5 142 94.7
Present
Present 83 98.8 41 62.1 124 82.7
E in sodi <0.001
rioxapatin socium Not 1 12 25 37.9 26 17.3
Present
Present 12 14.3 19 28.8 31 20.7
Acetylsalicylic acid Not 0.029
72 85.7 47 71.2 119 79.3
Present
Present 46 54.8 0 0.0 46 30.7
Methylprednisolone <0.001
P Not 38 452 66 100.0 104 69.3
Present
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Table 5. Distribution of Drug Use by Groups

Present 35 41.7 0 0.0 35 233
Antibiotic Not <0.001
49 58.3 66 100.0 115 76.7
Present
Present 81 96.4 28 42 .4 109 72.7
Multivitamin Not <0.001
3 3.6 38 57.6 41 27.3
Present

Concerning drug use, the rates of favipiravir,
enoxaparin sodium, acetylsalicylic acid,
methylprednisolone, antibiotic, and
multivitamin use significantly differed
between the patients with and without
pulmonary involvement. While all the
patients with pulmonary involvement
used favipiravir, 93.9% of those without
pulmonary involvement used favipiravir.
Enoxaparin sodium was used by 98.8% of
the patients with pulmonary involvement
and 62.2% of those without pulmonary
involvement. Antibiotic use was only present
in the group with pulmonary involvement.
The use of multivitamins was found to
be significantly higher in the group with
pulmonary involvement (96.4%). (Table 5)

While 58.3% of the patients with pulmonary
involvement were male, 72.2% of those

without pulmonary involvement were
female.
DISCUSSION

A review of the literature indicates that
there are only limited studies on the effect
of SARS-CoV-2 the musculoskeletal system
(18,19,20). This study differs from other
studies in that it compared the development
of secondary chronic musculoskeletal system
pain status and areas of pain in patients with
COVID-19 between those with and without
pulmonary involvement.

In a meta-analysis study covering 40 studies
including a total of 2,459 severe and critical
COVID-19 cases, Zhong et al. determined
that 62.3% of the patients were male. In our
study, 58.3% of the patients with pulmonary
involvement were male, and 72.7% of those
without involvement were female. Based
on these results, it can be suggested that
pulmonary involvement is higher in male
patients than in female patients (21).

In a study by Zhou et al. including 191
severely hospitalized COVID-19 cases, it was
reported that 62% of the patients were male,
and the mean age was 56 years. In our study,
the mean age was determined as 52.39 years
for the patient with pulmonary involvement

JICM 2023,;8(2):46-54

and 40.44 years for those without pulmonary
involvement. These results suggest that the
severity of the disease increases with age
(22).

In a study by Tizin et al. conducted
with 103 patients with severe and non-
severe COVID-19 treated in hospital
due to pulmonary involvement, muscle
involvement was associated with functional
deterioration rather than true tissue
damage, and it was stated that myalgia was
not correlated with disease severity (23).
In our study, the degree of pain in all the
musculoskeletal areas except the abdomen
was found to be statistically significantly
lower in the patients with pulmonary
involvement compared to those without
pulmonary involvement.

In a study by Lechien et al. including 1,420
patients, it was determined that 62.5% of
the patients had myalgia and 66.6% had loss
of smell, with the latter being an important
symptom of mild to moderate COVID-19. In
our study, we found that the rate of myalgia
was significantly higher in patients who did
not have pulmonary involvement and had
a mild course of the disease, compared to
those with pulmonary involvement, which is
consistent with the literature (24).

In COVID-19 patients with lung involvement,
the organism is in a state of alarm, with
enkephalin secretion increasing, especially
from the anterior pituitary and adrenal
medulla in response to the increase in the
corticotropin-releasing hormone, cytokine,
chemokine, and catecholamines as a result
of stress. In addition, it is considered that the
excitability of sensory nerves and the release
of excitatory neuropeptides are inhibited as
stress analgesia as a result of the increase
in the opioid release from leukocytes in the
event of inflammation, thus leading to the
activation of peripheral opioid receptors
(25).

In COVID-19, ACE-2 receptors, which are
used by the virus for cell entry, are expressed
in the epithelium of the respiratory tract
and gastrointestinal tract (26). It has been
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reported that abdominal pain is associated
with the severity of the disease (27). In
our study, abdominal pain was found to
be statistically significantly higher in the
patients with pulmonary involvement,
which is in agreement with the literature.

In conclusion, it is considered that stress
analgesia develops secondary to stress and
inflammation response in patients with
pulmonary involvement in COVID-19 and
abdominal pain can be used in predicting the
prognosis of the disease.

Abbreviations
ACE-2: Angiotensin-Converting Enzyme 2

CHOIR: Collaborative Health Outcomes
Information Registry

SARS-CoV-2: Acute Respiratory Syndrome
Coronavirus 2

TMPRSS 2: Transmembrane Protease, Serine
2

VAS: Visual Analog Scale
WHO: World Health Organization

ACKNOWLEDGEMENT

Conflict of Interest

The authors declare that they have no
conflict of interest.

Support Resources

This research did not receive any specific
grant from funding agencies in the public,
commercial, or not-profit domains.

Ethical Declaration

For this study, permission from the Ministry
of Health, Adana City Training and Research
Hospital and local ethics committee approval
were obtained (date: May 20,2021 /number:
81-1417).

Authorship Contributions

Study design: GYO, Data collection and
entry: GYO, Statistical analysis: IB, Literature
search: GYO, IB, Writing: 1B

REFERENCES

1. Treede RD, Rief W, Barke A, Aziz Q, Bennett
MI, Benoliel R, Cohen M, Evers S, innerup
NB, First MB, Giamberardino MA, Kaasa S,
Kosek E, Lavand’homme P, Nicholas M, Perrot
S, Scholz ], Schug S, Smith BH, Svensson
P, Vlaeyen JWS, Wang S]. A classification
of chronic pain for ICD-11. Pain. 2015
Jun;156(6):1003-1007. doi:  10.1097/j.
pain.0000000000000160. PMID: 25844555;
PMCID: PM(C4450869.

JICM 2023,8(2):46-54

Ushida T. Burdensome problems of chronic
musculoskeletal pain and future prospects.
] Orthop Sci. 2015 Nov;20(6):958-66.
doi: 10.1007/s00776-015-0753-1. Epub
2015 Aug 11. PMID: 26260256; PMCID:
PMC4664610.

Barke A, Korwisi B, Casser HR, Fors EA, Geber
C, Schug S, Stubhaug A, Ushida T, Wetterling
T, Rief W, Treede RD. Pilot field testing of
the chronic pain classification for ICD-11:
the results of ecological coding. BMC Public
Health 2018;18:1239.

Treede RD, Rief W, Barke A, Aziz Q, Bennett
MI, Benoliel R, Cohen M, Evers S, Finnerup
NB, First MB, Giamberardino MA, Kaasa S,
Kosek E, Lavand’homme P, Nicholas M, Perrot
S, Scholz ], Schug S, Smith BH, Svensson
P, Vlaeyen JWS, Wang S]. A classification
of chronic pain for ICD-11. Pain. 2015
Jun;156(6):1003-1007. doi:  10.1097/].
pain.0000000000000160.

Perrot S, Cohen M, Barke A, Korwisi B,
Rief W, Treede RD; IASP Taskforce for the
Classification of Chronic Pain. The IASP
classification of chronic pain for ICD-11:
chronic secondary musculoskeletal pain.
Pain. 2019 Jan;160(1):77-82. doi: 10.1097/j.
pain.0000000000001389.

Kemp HI, Corner E, Colvin LA. Chronic
pain  after  COVID-19: implications
for rehabilitation. Br ] Anaesth. 2020
Oct;125(4):436-440. doi: 10.1016/j.
bja.2020.05.021. Epub 2020 May 31. PMID:
32560913; PMCID: PMC7261464.

Disser NP, De Micheli AJ, Schonk MM,
Konnaris MA, Piacentini AN, Edon DL,
Toresdahl BG, Rodeo SA, Casey EK, Mendias
CL. Musculoskeletal Consequences of
COVID-19. ] Bone Joint Surg Am. 2020 Jul
15;102(14):1197-1204. doi:  10.2106/
JBJS.20.00847. PMID: 32675661; PMCID:
PMC7508274.

Disser NP, De Micheli A], Schonk MM,
Konnaris MA, Piacentini AN, Edon DL,
Toresdahl BG, Rodeo SA, Casey EK, Mendias
CL. Musculoskeletal Consequences of
COVID-19. | Bone Joint Surg Am. 2020 Jul
15;102(14):1197-1204. doi:  10.2106/
JBJS.20.00847. PMID: 32675661; PMCID:
PMC7508274.

Fehr AR, Perlman S. Coronaviruses:
an overview of their replication and
pathogenesis. Methods Mol Biol.
2015;1282:1-23

53



Covid-19 and Musculoskeletal Pain

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20

. Gallardo E, de Andr’es I, Illa I. Cathepsins are
upregulated by [FN-gamma/STAT in human
muscle culture: a possible active factor in
dermatomyositis. ] Neuropathol Exp Neurol.
2001 Sep;60(9):847-55.

Otis JS, Niccoli S, Hawdon N, Sarvas JL, Frye
MA, Chicco AJ], Lees S]. Pro inflammatory
mediation of myoblast proliferation. PLoS
One. 2014 Mar 19;9(3): €92363.

Shanthanna H, Cohen S, Strand N, vd.
COVID-19 salgim1 sirasinda kronik agri
uygulamasi1 hakkinda oOneriler: Amerikan
Bolgesel Anestezi ve Agr1 Tibbi Dernegi
(ASRA) ve Avrupa Bolgesel Anestezi ve Agri
Tedavisi Dernegi’'nin (ESRA) ortak bildirisi.
2020. https://www.asra.com/page/2903/
recommendations-on-chronic-pain-
practice-during-the-covid-19-pandemic

Freyd M. (1923). The graphic rating scale.
Journal of Educational Psychology, 14, 83-
102.

Wewers ME, Lowe NK. A critical review of
visual analogue scales in the measurement
of clinical phenomena. Res Nurs Health.
1990;13(4):227-36. doi: 10.1002/
nur.4770130405. PMID: 2197679.

Organization WH. Laboratory testing for
coronavirus disease 2019 (COVID-19) in
suspected human cases: interim guidance,
2 March 2020. World Health Organization;
2020.

Shi H, Han X, Jiang N, et al. Radiological
findings from 81 patients with COVID-19
pneumonia in Wuhan, China: a descriptive
study. Lancet Infect Dis. 2020;20(4):425-34.

Scherrer KH, Ziadni MS, Kong ]JT, et
al. Development and validation of the
Collaborative Health Outcomes Information

Registry body map. Pain Reports.
2021 Jan-Feb;6(1):e880. doi: 10.1097/
pr9.0000000000000880.

Gumucio,].P,Qasawa, A.H.,Ferrara, P.]., Malik,

A.N,, Funai, K., McDonagh, B., & Mendias C. L.
Reduced mitochondrial lipid oxidation leads
to fat accumulation in myosteatosis. The
FASEB Journal, 2019;33(7), 7863-7881.

Li LQ, Huang T, Wang YQ, Wang ZP, Liang
Y, Huang TB, Zhang HY, Sun W, Wang Y.
COVID-19 patients’ clinical characteristics,
discharge rate, and fatality rate of meta-
analysis. ] Med Virol. 2020 Jun;92(6):577-
583.doi: 10.1002/jmv.25757.

. Mao L, Jin H, Wang M, Hu Y, Chen S, He Q, Hu

JICM 2023,;8(2):46-54

21.

22.

23.

24,

25.

26.

27.

B. Neurologic manifestations of hospitalized
patients with coronavirus disease 2019 in
Wuhan, China. JAMA neurology, 2020;77(6),
683-690.

Zhong Z, Li H, Zhu ], Ji P, Li B, Pang ], Zhang
J, Liang X. Clinical characteristics of 2,459
severe or critically ill COVID-19 patients:
A meta-analysis. Medicine (Baltimore).
2021;100(5):e23781. doi: 10.1097/
MD.0000000000023781.

Zhou F Yu T, Du R, Fan G, Liu Y, Liu Z, Cao B.
Clinical course and risk factors for mortality
of adult inpatients with COVID-19 in Wuhan,
China: a retrospective cohort study. The
Lancet, 2020; 395(10229), 1054-1062.

Tuzun S, Keles A, Okutan D, Yildiran T,
Palamar D. Assessment of musculoskeletal
pain, fatigue and grip strength in hospitalized
patients with COVID-19. Eur ] Phys Rehabil
Med. 2021;57(4):653-662. doi: 10.23736/
$1973-9087.20.06563-6.

Lechien JR, Chiesa-Estomba CM, Place S,
Van Laethem Y, Cabaraux P, Mat Q, Huet K,
Plzak ], Horoi M, Hans S, Rosaria Barillari M,
Cammaroto G, Fakhry N, Martiny D, Ayad T,
Jouffe L, Hopkins C, Saussez S; COVID-19 Task
Force of YO-IFOS. Clinicaland epidemiological
characteristics of 1420 European patients
with mild-to-moderate coronavirus disease
2019. | Intern Med. 2020;288(3):335-344.
doi: 10.1111/joim.13089.

Machelska H. Targeting of opioid-producing
leukocytes for pain control. Neuropeptides.
2007;41(6):355-63. doi: 10.1016/j.
npep.2007.06.001.

Zhang, H., Kang, Z., Gong, H., Xu, D., Wang, ],
Li, Z., ... & Xu, H. (2020). The digestive system
is a potential route of 2019-nCov infection: a
bioinformatics analysis based on single-cell
transcriptomes. BioRxiv.

Xie ], Wang Q, Xu Y, Zhang T, Chen L, Zuo X,
Liu ], Huang L, Zhan P, Lv T, Song Y. Clinical
characteristics, laboratory abnormalities
and CT findings of COVID-19 patients and
risk factors of severe disease: a systematic
review and meta-analysis. Ann Palliat Med.
2021 Feb;10(2):1928-1949. doi: 10.21037/
apm-20-1863.

54


https://www.asra.com/page/2903/recommendations-on-chronic-pain-practice-during-the-covid-19-pandemic
https://www.asra.com/page/2903/recommendations-on-chronic-pain-practice-during-the-covid-19-pandemic
https://www.asra.com/page/2903/recommendations-on-chronic-pain-practice-during-the-covid-19-pandemic

