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Abstract
Background: SARS-CoV-2 virus resulted in a sudden dreadful outbreak, posing a
serious global public health problem consuming most of the healthcare resources.
Requirement to allocate the existing resources for SARS-CoV-2 management during
the pandemic has led to significant challenges in pain management as well as in other
healthcare services.
Objectives: This study aimed to report the outcomes of an interventional pain
management unit of a COVID-free hospital, where a fraction of medical services is
being provided through telemedicine, and where patients and healthcare workers are
screened periodically, in addition to the implementation of guideline-recommended key
precautions.
Study design: Retrospective chart review.
Setting: Pain clinic of a private COVID-free hospital.
Methods: A total of 83 patients asymptomatic for SARS-CoV-2 and scheduled for
interventional pain management (epidural injection, epidural neuroplasty, peripheral
nerve and sympathetic ganglion block, and radiofrequency interventions for non-
malignant pain; celiac-splanchnic impar ganglion neurolysis and epidural-spinal port
catheter implantation for malignant pain) were screened using reverse transcriptase
polymerase chain reaction (RT PCR), Immunoglobulin G and Immunoglobulin M
antibodies, and computerized tomography (CT) imaging prior to the intervention and
were then followed-up for a minimum duration of 30 days. All healthcare workers of
the hospital as well as the staff in the pain management center were monitored with RT-
PCR tests performed every 5 days. The efficacy of pain management interventions was
assessed using a 10-point visual analogue scale (VAS), while a 5-point post-intervention
questionnaire was used to measure the patient satisfaction regarding telemedicine
practices, where 5 indicates maximum satisfaction.
Results: Patients were finally diagnosed as follows: 2 (2.4%) patients, PCR-confirmed
SARS-CoV-2 infection; 3 (3.6%) patients, previous SARS-CoV-2 infection; 13 (15.7%)
patients, suspected SARS-CoV-2 infection; and 65 (78.3%) patients, no SARS-CoV-
2 infection. Three out of the 517 healthcare workers (0.6%) had PCR positivity in
routine screening performed throughout the study, and all these three subjects were
asymptomatic. Following interventional treatment, VAS scores were significantly
reduced at 2 weeks when compared to baseline (3.9 ± 1.3 vs. 8.6 ± 1.0, P < 0.001),
and this reduction was maintained until month 1. Mean satisfaction scores for the
communication with the physician using telemedicine methods and for the follow-up
management using telemedicine methods were 3.0 ± 0.9 and 3.7 ± 0.6, respectively.
None of the patients had steroid-related side effects and none developed new-onset
SARS-Cov-2 confirmed or suspected infection throughout the study.
Limitations: Retrospective design and relatively small sample size.
Conclusion: Our findings suggest that effective diagnostic tests/imaging studies
aimed at detecting infected patients and healthcare workers, and telemedicine practices
contribute to the provision of safe and feasible pain management practices during the
SARS-CoV-2 pandemic.
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1. Introduction

Coronavirus disease (COVID-19) is a very contagious infec-
tion caused by a new strain known as SARS-CoV-2 identified
in humans; and the sudden dreadful outbreak of the COVID-19
by the end of 2019 spread around the world, posing a serious
global concern for public health [1].
Globally, pain and pain-related conditions represent a major

cause of disability and disease burden that needs adequate
management [2]. Access to pain management services has
been described as a fundamental human right owing to the
critical role of chronic pain in the physical and psychosocial
wellbeing of individuals [3, 4].
The current pandemic of SARS-CoV-2 has led to significant

challenges in pain management, due to the requirement to
allocate the existing resources to the most urgent healthcare
needs in a most efficient way. As a result of a concerted effort
between scientific authorities and policy makers to provide
solutions for such problems, several guidelines have been
developed to inform physicians on methods to maintain a good
quality pain management service [5–7].
On one hand, COVID-free hospitals have been proposed for

maintaining the functionality of health services, and on the
other hand, due to relatively high prevalence of asymptomatic
cases, screening and diagnostic tests such as PCR, antibody
assays, and radiological imaging studies are now being used
for patients scheduled for surgery or other interventions [8, 9].
The estimated rate of asymptomatic infections ranges between
18 and 81% [10]. Although the public health importance of
routine screening in patients as well as in healthcare workers
is well known, publications reporting on interventional pain
management in COVID-free hospitals and on the outcomes and
value of screening among patients and healthcare personnel
have been relatively scarce.
In an effort to eliminate the role of hospitals as a source

of infection, provision of healthcare through mobile phones
and computers (i.e. telemedicine as traditionally defined) has
been advocated as an effective means for pain management,
particularly for patients with chronic pain [11]. However,
the utility of telemedicine in interventions performed in pain
management units and the resultant patient satisfaction levels
have not been adequately studied.
This study aimed to examine the frequency of SARS-CoV-

2 infection among candidates for interventional pain manage-
ment and risks of new-onset disease development in patients
and healthcare workers, in an attempt to have an idea on
the feasibility of such interventions in the pandemic setting.
Thus, the study focuses on both healthy individuals and in-
fected patients. Therefore, we decided to publish promising
data obtained at an interventional pain management unit of a
COVID-free hospital, where a fraction of medical services is
being provided through telemedicine, and where patients and
healthcare workers are screened periodically, in addition to the
implementation of guideline-recommended key precautions
such as triage, use of protective equipment, and arrangement
of physical conditions.

2. Patients and methods

2.1 Patients

In this study involving a total of 83 participants undergoing
interventions for pain management (epidural injection,
epidural neuroplasty, peripheral nerve and sympathetic
ganglion block, and radiofrequency interventions for non-
malignant pain; celiac-splanchnic impar ganglion neurolysis
and epidural-spinal port catheter implantation for malignant
pain) between 20th March 2020 and 20th June 2020, during
which a marked increase was observed in the number of
cases in Turkey, patients asymptomatic for SARS-CoV-2
were screened using RT PCR, IgG and IgM antibodies,
and CT imaging prior to the intervention, and were then
followed-up for a minimum duration of 30 days. Patient
data obtained in accordance with the operational guidelines
designed for the pandemic as well as demographic data were
retrospectively evaluated. Table 1 shows demographical and
clinical characteristics of the patients including indications
and type of pain interventions. The study was approved by
Demiroglu Bilim University Ethics Committee for Clinical
Studies (number, 44140529/4218; date, June 23, 2020)
and performed in accordance with the ethical standards as
laid down in the 1964 Declaration of Helsinki and its later
amendments.

TABLE 1. Demographical and clinical characteristics of
the patients.

Characteristics n = 83
Age, y (mean ± SD) 55.3 ± 14.0
Female sex 51 (61.4%)
Weight, kg (mean ± SD) 69.2 ± 9.2
Malign disease 28 (33.7%)
Indication for intervention
Malignancy related pain 23 (27.7%)
Non-malignancy related pain 55 (66.3%)
CTX port catheter implantation 5 (6.0%)
Steroid injection 52 (62.7%)
Systemic steroids 6 (7.2%)
Unless otherwise stated, data is presented as n (%). SD,
standard deviation; CTX, chemotherapy.

2.2 Screening and infection control
measures

2.2.1 Initial evaluations

Patients requiring interventional pain management in
a pain center were initially evaluated through digital
communication tools, either with video or telephone calls.
During this interview, information on the primary condition,
presence/absence of common SARS-CoV-2 related symptoms
(high fever, cough, dyspnea, and fatigues, less common
symptoms like aches and pains, sore throat, diarrhea,
conjunctivitis, headache, loss of taste or smell, a rash on the
skin, or discoloration of fingers or toes), as well as the history
of suspected contact with infected subjects, was gathered. For



180

those patients who were scheduled for an intervention, an
RT-PCR assay (NAAT, nucleic acid amplification test) was
performed 24 hours prior to the procedure in the biological
safety units located outside the hospital building, in addition
to IgG and IgM antibody testing in isolated blood sampling
units that was performed on the day of the intervention.

2.2.2 Procedures for patients with the
infection
The procedure was postponed for 15 days for those with active
infection based on PCR or antibody testing. Furthermore,
those with no signs of active infection underwent computed
tomographic (CT) examination of the chest. Those with suspi-
cious CT imaging, the intervention was not deferred, and those
patients were admitted to isolated beds in the pain management
unit and were discharged on the same day of intervention.
Those with no suspicious CT findings were admitted to stan-
dard patient wards and were discharged on the same day.

2.2.3 Follow-up
RT-PCR, antibody testing, and CT imaging were periodically
repeated based on the chemotherapy scheme and clinical con-
dition in patients with cancer. In interventions for non-cancer
patients, those with suspicious laboratory findings or clinical
symptoms, or those who required a postponement of the proce-
dure, the tests were repeated. A 5-day period was allowed for
safety, and digital communication tools or telephone calls were
preferred outside this period in addition to the use of electronic-
prescriptions negating the need for face-to-face patient com-
munication. All healthcare workers of the hospital as well as
the staff in the pain management center were monitored with
RT-PCR tests performed every 5 days, and antibody testing and
chest CT were performed if required.

2.3 Assessments
2.3.1 PCR testing
RT-PCR tests were performed in a Rotor- GeneQ-QIAGEN
device (QIAGEN, Germany, manufactured in Malaysia) using
bio-speedy SARS-CoV-2 (2019-ncov) qPCR detection kits
(Bioeksen R&D Technologies Limited Company, Turkey).
Fingertip blood samples were used for point-of-care antibody
testing (Orient Gene Biotech COVID-19 IgG/IgM Rapid Test
Cassette; Zhejiang Orient Gene Biotech, Zhejiang, China;
reference GCCOV-402a).

2.3.2 Computerized tomography evaluation
CT findings were assessed using COVID-19 Reporting and
Data System (CO-RADS) classification [12]. In addition,
risk groups based on American Society of Interventional Pain
Physicians (ASIPP) and Centers for Disease Control (CDC)
definitions were recorded.

2.3.3 Assessment of the efficacy of pain
interventions
The efficacy of pain management interventions was assessed
using a 10-point visual analogue scale (VAS), where
10 represents the worse pain, while post-intervention
questionnaires were used to measure the patient satisfaction

regarding telemedicine practices adopted for pain management
during the pandemic. The satisfaction level was scored by the
patients using a 5-point scale, where 5 indicates maximum
satisfaction and 1 indicates minimum satisfaction.

2.4 Statistical analysis

SPSS (Statistical Package for Social Sciences) version 21
software (SPSS Inc., Chicago, IL) was used for data analysis.
Results are presented as mean ± standard deviation, median
(range), or number (percentage), where appropriate. Hypoth-
esis tests and graphical methods were used to test normality.
Friedman test was used to examine the significance of changes
in VAS scores over time (baseline, week 1, month 1). Post
hoc within-subject comparisons of VAS scores were done by
Wilcoxon signed-rank test with Bonferroni correction. Two-
sided P values< 0.05 were considered indication of statistical
significance. For the purpose of Bonferroni correction, a P
value < 0.017 was considered indication of statistical signifi-
cance for pairwise comparisons between different time points.

3. RESULTS

3.1 Patients

Table 1 shows demographical and clinical characteristics of
the patients. Majority had treatment for non-malignant pain
(66.3%) and only one-third had accompanying malignant
condition. Almost two-thirds of the patients received local
steroid injection (methylprednisolone acetate) during the
procedure but none of them experienced steroid-related side
effects. None developed new-onset SARS-CoV-2 confirmed
or suspected infection throughout the study and none of the
patients with suspected COVID-19 at baseline and received
pain treatment had disease progression.

3.2 SARS-CoV-2 related data

According to ASIPP risk category, 70 (84.3%), 12 (14.5%),
and 1 (1.2%) patient had low, intermediate, and high risk,
respectively. According to CDC risk category, 36 (43.4%)
and 47 (56.6%) had intermediate and high risk, respectively.
Patients were finally diagnosed as follows: 2 (2.4%) patients,
PCR-confirmed SARS-CoV-2 infection; 3 (3.6%) patients,
previous SARS-CoV-2 infection; 13 (15.7%) patients, sus-
pected SARS-CoV-2 infection; and 65 (78.3%) patients, no
SARS-CoV-2 infection. SARS-CoV-2 was ruled out in four
patients initially categorized as suspected SARS-CoV-2 during
more detailed investigation, thus categorized as no SARS-
CoV-2.
Two males at 43 and 44 years of age without malignancy

was diagnosed with PCR-confirmed SARS-CoV-2 with pos-
itive IgM antibody and CO-RADS4 CT finding. Both had
high CDC risk but intermediate ASIPP risk. PCR became
negative and IgM disappeared in both at two weeks and only
one developed IgG antibody at one month. After a delay of
15 days, both patients had epidural neuroplasty with steroid
and hyaluronidase injection. Three patients had a history
of previous SARS-CoV-2 injection with negative PCR on
admission. Two of them had IgG and CO-RADS1 CT finding
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TABLE 2. Summary of the patients diagnosed with suspected SARS-CoV-2 (PCR negative cases).
No Age/Sex Malignancy ASIPP/CDC Risk Antibody CO-RADS Baseline/30-day Steroid injection Systemic steroid
1 49/M - Low/High - 3/3 Yes
2 81/F - Low/High - 3/1 Yes
3 61/F - Moderate/Moderate - 3/NE Yes
4 41/F Yes Low/High - 3/NE
5 64/F Yes Low/High - 3/NE
6 44/M Yes Moderate/High - 4/3
7 74/F Yes Low/High - 3/1
8 59/F Yes Moderate/High - 3/1
9 35/F Yes Low/High - 4/2
10 55/M Yes Low/High - 4/3 Yes
11 42/F Yes Low/High - 4/4 Yes
12 62/F - Low/Moderate IgM* 3/3 Yes
13 49/M - Low/High IgM† 2/1 Yes
*disappeared at two weeks, †disappeared at one month. ASIPP, American Society of Interventional Pain Physicians; CDC,
Centers for Disease Control; CO-RADS, COVID-19 Reporting and Data System; M, male; F, female; NE, not evaluated

on admission, whereas the remaining patient had CO-RADS3
CT finding and did not develop IgG during follow-up. Table
2 summarizes the cases with suspected SARS-CoV-2. The
procedure was delayed for 15 to 30 days in five patients
including the two patients with PCR-confirmed SARS-CoV-2.
No new SARS-CoV-2 cases were seen during follow-up.
Three out of the 517 healthcare workers (0.6%) had PCR

positivity on routine screening performed throughout the study,
and all these three subjects were asymptomatic.

3.3 VAS scores and satisfaction from
telemedicine
A significant difference was evident in VAS scores between
the three time points (baseline, week 2, and month one) (P <

0.001). Initially, VAS scores were significantly reduced at 2
weeks when compared to baseline (3.9 ± 1.3 vs. 8.6 ± 1.0, P
< 0.001), and this reduction was maintained until the end of
month 1 without further reduction.
Satisfaction scores were available for 74 patients (89.2%).

Mean satisfaction score for the communication with the physi-
cian using telemedicine methods was 3.0 ± 0.9 (median, 3;
range, 1-5). Mean satisfaction score for the follow-up man-
agement using telemedicine methods was 3.7 ± 0.6 (median,
4; range, 2-5).

4. Discussion

The novelty of this study is that it particularly examines the fea-
sibility and safety of interventional pain management, which
may of very utmost importance for the patient wellbeing,
in such pandemic setting. In this study, it was possible to
perform interventional pain management practices efficiently
in a COVID-free hospital setting using an integrated approach.
PCR screening of asymptomatic populations prior to

surgery/interventions has revealed a SARS-CoV-2 positivity
rate of 0% to 13.7% [13–17]. These differences in reported

rates of positivity have been attributed to the fact that
“the incidence of subclinical infection may probably vary
according to the prevalence rates in different communities
[16].
While some studies showed that day surgery may be ef-

fectively managed with low risk of COVID infection using
a number of precautionary measures such as PCR screening,
usage of protective equipment, re-arrangement of physical
conditions, and reducing the traffic in the surgery room and
number of patient visitors [18], others underscored the value of
IgM and IgG antibody testing in combination with PCR prior
to elective surgical procedures [19].
In a study by EM Huybens et al. investigating the preferred

screeningmethod for COVID-19 among 386 asymptomatic pa-
tients undergoing surgery or interventional procedures, it was
concluded that screening is required prior to such procedures
[13]. These authors underscored the importance of a ques-
tionnaire gathering information on COVID-19 symptoms and
recommended PCR testing in certain risk groups, while they
also concluded that a thoracic CT examination with CO-RADS
classification will not provide additional screening benefits in
conditions of low COVID-19 prevalence. Similarly, the rate
of infection declined following the completion of our study,
and the routine thoracic CT screening before pain management
interventions was discontinued.
Also, as was the case with our facility, it has been reported

that most types of elective surgical procedures could be safely
undertaken in COVID-free hospital conditions [20].
Healthcare workers comprise more than 10% of all SARS-

CoV-2 cases in Italy and Spain, and 6.5% of the cases in
Turkey [21, 22]. The rate of undiagnosed and asymptomatic
cases has been reported to be 3.3% among healthcare workers
[23]. Inadequate supply of protective equipment plays an
important role in this process, and healthcare workers are
not only exposed to physical risk of disease and death, but
also to the risk of mental and psychological trauma. In one
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study by Lucy Rivett et al. involving 1032 asymptomatic
healthcare workers, 3% of the subjects tested positive for
SARS-CoV-2, and the authors emphasized the important role
of asymptomatic transmission [24]. In the current study, the
corresponding figures were much lower, and only 3 of the
517 healthcare workers (0.6%) had PCR positivity on routine
screening performed throughout the study, and all these three
subjects were asymptomatic. These figures may be accounted
for by the implementation of strict infection control measures,
comprehensive screening of asymptomatic patients before the
procedures, as well as the COVID-free status of our hospital.
The reported rates of mortality among SARS-CoV-2 in-

fected patients undergoing minor and major surgery are 16.3%
and 26.9% [25], indicating the importance of the detection of
infected cases before such procedures. Although the definitive
diagnosis of SARS-CoV-2 infection is established by RT-PCR
positivity, some patients do not test positive despite clinical
and radiological findings consistent with the disease, and these
cases cannot be classified as having definitive SARS-CoV-
2. This has led to the definition of two different diagnostic
categories, i.e. probable and definitive SARS-CoV-2, by the
World Health Organization [26].
The common COVID imaging findings on CT examination

(bilateral ground glass opacities) are not pathognomonic for
SARS-CoV-2, and may also occur in other viral pneumo-
nias (e.g. influenza, adenovirus) as well as in certain non-
infectious conditions [21]. In our patient series, 4 of the 19
suspected cases based on thoracic CT findings were subse-
quently diagnosed with non-COVID viral infection based on
bronchoalveolar lavage examination. Previous assessments of
the diagnostic value of RT PCR and thoracic CT examinations
suggested a high diagnostic sensitivity for the CT imaging. For
example, in one previous study while only 59% of the patients
had RT PCR positivity, this figure was 88% with thorax CT.
Therefore, some authors suggested primary use of thorax CT
for the detection of COVID-19 infected cases in epidemic areas
[9]. In order to standardize thoracic CT findings, which are
associated with high sensitivity but low specificity, CO-RADS
classification has been proposed as a means for defining the
level of suspicion in pulmonary involvement [12].
In addition to RT PCR or other antigen detection meth-

ods, antibody tests may also assist in determining the pres-
ence/absence of infection or in confirming the diagnosis (even
if asymptomatic) among those with suspected acute infection
[27].
Apart from interventional pain management methods, sev-

eral measures may be helpful in preventing and alleviating
pain during the pandemic. For example, including natural
vegetables and fruits containing antioxidants into the diet of pa-
tients with chronic pain may help to reduce the reactive oxygen
species responsible for potentiating the pain and inflammatory
responses [28]. Such a strategy may also help to reduce heart
attacks [29]. In addition, curfews and lockdowns implemented
during COVID-19 pandemic have led to decreased physical
activity, and because of such sedentary behavior the incidence
of musculoskeletal pain is expected to rise [30, 31]. However,
individuals can adopt simple self-therapeutic approaches with
home-based exercises to alleviate pain and postural problems
during the pandemic [30, 31].

Even before the SARS-CoV-2 pandemic, telemedicine and
e-health methods had been introduced for use as a means for
managing health services [32–35]. With regard to patient
satisfaction with such methods, positive results were published
[36]. Again, the benefits of telemedicine in pandemics or in
other public health emergencies have been well documented
[11, 37]. Similarly, the advantages of telemedicine in protect-
ing healthcare workers and patients alike during the SARS-
CoV-2 pandemic were also strongly highlighted, with associ-
ated cost-savings [38, 39]. In our study, initial patient inter-
view and screening for SARS-CoV-2 symptoms as well as pa-
tient follow-up was managed through telemedicine practices,
and e-prescriptions were delivered, leading to high patient
satisfaction rates. This may also represent one contributing
factor for the low rates of infection among our personnel.
One of the most controversial subjects in pain management

during SARS-CoV-2 pandemic involves the use of opiates and
steroids, particularly with respect to the effects on the immune
system. The effect of opioids on the immune system is rather
complicated, varying depending on the type of opioid, dosage,
and type of immunity [40]. Although a relatively increased
risk of infection with chronic opiate use has been suggested
[41], the immunosuppressive effects of pain itself should also
be considered [42].
Increased risk of infection, particularly regarding influenza

virus, has been reported for steroid use [43], although most ex-
perts and health authorities hold the view that “the use of epidu-
ral steroid injections and other procedures may be continued”.
It has also been suggested that the lowest effective dose should
be used, and patients should be informed regarding the risk of
potential infection and immunosuppression [44]. Guidelines
point out to a potentially higher risk among patients with active
infection [44]. On the other hand, use of methylprednisolone
was associated with positive effects on the disease course
and improvement in lung functions, without compromising
the formation of SARS-CoV-2-specific IgG formation [45].
WHO recommends the use of corticosteroids in SARS-CoV-
2 management in certain conditions [46].
The most important limitation of our study is the small

sample size. Therefore, further studies with larger sample size
are warranted to reach firmer conclusions. Another limitation
is the retrospective design. Inclusion of other assessment tools
such as Oswestry Disability Index (ODI), Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC), and
other Quality of Life indexes would be more informative on
the benefit of the pain management in this pandemic era.

5. Conclusions

Our findings support that pain management interventions are
feasible and relatively safe during the SARS-Cov-2 pandemic
era. This may allow many interventions to be performed and
contribute to the patient well-being, provided that effective
diagnostic tests/imaging studies aimed at detecting infected
patients and healthcare workers are utilized. In addition,
telemedicine contributes to the provision of safe and feasible
pain management through avoidance of direct contact and high
patient satisfaction.
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