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Management of osteoarthritis in the context of COVID-19
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Regular revision of the management of osteoarthritis by world
associations has been performing both to the epidemiologi-
cal features of the spread of the disease in 80% of the after-
50-years-old population, and to the comorbidities. The group
of this age has the highest risk of susceptibility and severe course
of COVID—-19. Objective. To reveal the features of the step-by-
step algorithm for the treatment of patients with osteoarthritis in
the conditions of the COVID-19 pandemic. Methods. The study is
based on the analysis of the published data on the peculiarities
of non-pharmacological and pharmacological means accord-
ing to the step-by-step algorithm for the treatment of patients
with osteoarthritis. 227 published scientific sources, from which
54 editions with a reliable evidence base were selected. Results.
The treatment of patients with osteoarthritis in the conditions
of a pandemic requires correction, due to the use of drugs with
certain pharmacokinetic and pharmacodynamic properties
that can atypically or negatively affect the systems of the body.
Each of the four steps of the treatment algorithms for patients
with osteoarthritis was analyzed, taking into account the patho-
physiological features of the course of chronic joint disease and
acute viral damage to the respiratory system. It was noted that
despite the high variability of treatment methods for patients
with osteoarthritis, decisions regarding the therapeutic tactic
should be made taking into consideration the individual charac-
teristics of the body and comorbidities. It was emphasized that
the final decision regarding the prescription of corticosteroids
and non-steroidal anti-inflammatory drugs must be properly
argumented. The correction of the treatment measures set at
each step of the algorithm is proposed. It would prevent the ag-
gravation of the chronic impression of the joints in the adverse
situation of the COVID-19 pandemic. Conclusions. A profound
search in the scientific published sources for evidence concern-
ing the specifics of the effect of non-pharmacological and phar-
macological means of treatment for patients with osteoarthritis
will allow to use their effects effectively using step-by-step algo-
rithm especially during the dangerous pandemic situation.

Pezcynsapnuii nepeznsio meneddicmenmy ocmeoapmpumy Ceimo-
suMU acoyiayiamu 3YMOGIEHULl He Juule enioemionociuHumu
ocoonusocmamu nowupenns xeopoou y 80 % nacenenns 6i-
KOM NOHAO 55 poKis, a il HAAGHUMU 6 HUX KOMOPOIOHUMU 3a-
xeoprosanuamu. Ls eikoea epyna cycninbcmea mae Handinbuiuil
PpU3UK cnputinamausocmi ma eadxckuii nepebie COVID—I9.
Mema. Busasumu ocobaugocmi nokpokogozo aneopummy niKy-
8aHHs X60pUX HA ocmeoapmpum & ymosax nandemii COVID-19.
Memoou. Ilpoananizosano ingopmayito npo ocobdaugocmi
Hegapmaxonoziunux i papmaxonoeivnux npusnaiens 3a no-
KPOKOBUM ANOPUMMOM JIKYBAHHS XBOPUX HA OCMEOapmpum
i3 227 onybnikosaHux HayKosux oOdicepel, i3 sKux oopano 54
6UOAHHS 3 O00CMOGIPHOIO 00KA3068010 6azow. Pezynvmamu.
JIiky6éaHnus Xeopux Ha ocmeoapmpum 8 yMoeax namoemii no-
mpebye Kopekyii, wo 3yMOGIeHO GUKOPUCTAHHAM NPenapamie
i3 nesHUMU (hapMAKOKIHeMUYHUMU MA PAPMAKOOUHAMIUHU-
MU 81ACMUBOCMAMU, AKI MOJICYMb HEMUNOBO YU HE2AMUBHO
SNAUHYMU HA cucmeMu op2anizmy. [Ipoananizoeano kodcnuil iz
4 kpokie ancopummis 1iKy8aHHs NAYIEHMIG i3 0OCMeoapmpumom
3 ypaxyeamHam namogizionociuHux ocobdrusocmeti nepebicy
XPOHIUHO20 3AX80PIOBANHA CYe0018 T 20CmPO20 GIPYCHO20 Ypa-
JICEHHS PecnipamopHo2o 8i00iny neceHb. Biomiueno, wo nonpu
BUCOKY 8apIAMUGHICMb MeMmOoOi8 NIKYBAHHS X6OPUX HA OCMEO-
apmpum, piwieHns wo0o MAKMUKU C1i0 NPUIMAMU 36AXHCAIOUU
Ha THOUBIOYANIbHI 0COONUBOCII OP2AHIZMY MA KOMOPOIOHI 3a-
X60pI06anHsA. 3ay6adiceHO HA 36AICEHOCMI NPUIIHAMMS PIUIEeHHS
WOO00 NpusHAYeHHs KOPMUKOCmepoioie ma necmepoionux npo-
Mu3analbHux npenapamis. 3anponoHo8aHO KOPEKYilo KOMMN-
JeKcy NiKYBaNbHUX 3aX00i6 HA KOJCHOMY KpOYI ancopummy,
o 003601UMb 3an0bicmu 3a20CMPeHHIO0 XPOHIUHO20 BPAdICEH-
Ha cyenobie y necnpuamausit cumyayii nanoemii COVID-19.
Bucnoexu. PemenbHuil nowyx 8 onyoaiko8anux 00Ka308ux oxce-
penax ocobausocmeil 6NaU8Y HehapmMaxoIoiuHux i papmaxono-
2IYHUX 3008 NIKYBAHHSA X8OPUX HA OCMEOapmpum 003601UMb
eexmusHo BUKOPUCIOBYBAMU IXHIO 0110 3d NOKPOKOBUM AI20-
pummom nio uac nebesneunoi nandemiunoi cumyayii. Knouogi
crosa. Yomupukpokosuil aneopumm, JHiKy6aHHs 0CMeoapmpu-
my, nanoemis, COVID-19.
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Introduction

Regular revision of the management of osteoar-
thritis by international associations is due not only to
the epidemiological features of the spread of the dise-
ase in 80 % of the population over the age of 55 [1],
but also to the existing comorbid conditions, includ-
ing: diabetes in 33% of patients, dyslipidemia in
63 %, gastro-intestinal diseases in 65 %, obesity in
57 %, peripheral vascular disease in 18 %, bronchial
asthma in 16% [2].

This age group of the population has almost
the greatest risk of susceptibility and severe course
of COVID-19 [1]. The pandemic nature of the spread
of acute respiratory disease requires the correction
of step-by-step recommendations for the treatment
of patients with chronic degenerative-dystrophic
damage to the joints.

A variety of endo- and exogenous factors cre-
ate difficulties when choosing treatment tactics for
a chronic disease and negatively affect the course
of an acute respiratory disease.

Considering the pathophysiological mechanisms
of the development of osteoarthritis and COVID-19
(Fig. 1), it is impossible to assert the interdependence

of the chronic inflammatory degenerative process,
which begins with apoptosis of chondrocytes and
aseptic inflammation, and acute respiratory disease
with an active immunological response.

However, a decrease in physical activity in the con-
ditions of a pandemic causes an increase in pain syn-
drome in patients and deterioration of the functioning
of joints affected by osteoarthritis [3].

There is no information on osteoarthritis as a fac-
tor in the severe course of COVID-19. However,
therapeutic agents prescribed to patients with osteo-
arthritis affect the development of complications after
the coronavirus disease.

The four-step algorithm for the treatment of chronic
inflammatory joint disease remains one of the lead-
ing one under European recommendations, proposed
and scientifically substantiated by The European So-
ciety for Clinical and Economic Aspects of Osteo-
porosis, Osteoarthritis and Musculoskeletal Diseases
(ESCEO) in 2019 [4].

Osteoarthritis is characterized by a progressive
course and ranks 11th in the frequency of causing
disability, which determines the need for correction
of treatment, especially in pain management, in mo-
dern pandemic conditions.
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Fig. 1. Schematic presentation of pathophysiological mechanisms of osteoarthritis and COVID-19 development (adapted by the authors)
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Purpose: to reveal the features of the step-by-step
algorithm for the treatment of osteoarthritis patients
in the conditions of the COVID-19 pandemic.

Material and methods

The study involved assessment of information on
the peculiarities of non-pharmacological and pharma-
cological prescriptions according to the step-by-step
algorithm for the treatment of osteoarthritis patients
from 227 published scientific sources, from which
58 publications with a reliable evidence base were
selected.

Results and their discussion

During the treatment of patients with COVID-19,
the rules of the anti-epidemic regimen should be fol-
lowed, taking into account the recommendations for
acute respiratory disease and correction of chronic
joint damage. This means close cooperation between
general practitioners, orthopedists, rheumatologists,
therapists, infectious disease specialists and pulmo-
nologists to ensure continuous consultation and joint
decision-making during the course of diseases in or-
der to avoid complications [1].

Basic principles (non-pharmacological stage
of treatment)

Physical therapy and counseling as the basic prin-
ciples of the four-step algorithm include informing
about the course of osteoarthritis, the patient's deter-
mination to reduce weight and normalize the diet not
only in case of obesity, but also in case of predisposi-
tion to obesity, prescribing a complex of rehabilita-
tion exercises (aerobics, stretching, etc.).

Under the conditions of pandemics, in particular
COVID-19, it is necessary to correct management,
namely:

— to create conditions for counseling patients on-
line in order to avoid unwanted contacts and reduce

Basic principles

Recommendations regarding
combination of non-pharmacological
and pharmacological treatment

— informing and educating the patient;
— body mass index control;

— therapeutic exercises

(aerobics, stretching etc.)

Fig. 2. Basic principles of treatment (according to [4])

the risk of transmission of a dangerous respiratory
disease. Proposed and tested substantiated effective
measures are not only communication with patients
online, but also independent performance of elements
of an objective examination by summarizing all ne-
cessary documentation [5]. Active dynamic, even
remote, monitoring of the course of the disease, es-
pecially in people over 55 years of age, is absolutely
necessary, because they remain in COVID-19 risk
zone [1];

— general recommendations regarding rehabili-
tation exercises and light gymnastics remain rele-
vant [6]. However, the lockdown makes adequate mo-
tor activity impossible, especially in older people. In
the recommendations of rehabilitators, attention is fo-
cused on the need to observe 150 minutes of moderate
physical activity per week or 75 minutes of intensive
exercise at home [7]. It is worth avoiding rehabilita-
tion measures that lead to a state of immunosuppres-
sion of the body and are carried out in places of mass
gathering of people. Rehabilitation procedures in
specialized centers should be carried out only for pa-
tients who have recently undergone surgical interven-
tions and independent restoration of functioning is
impossible, and sometimes risky;

— the diet should correspond to the level of physical
activity. The World Health Organization recommends
carefully planning your diet during the pandemic
and giving preference to fresh fruits and vegetables,
home-cooked meals, but respecting the portion size
of food intake, and limiting the use of salt and sugar.
The fat content in the total volume of food should not
exceed 30%. Instead, it is recommended to eat foods
rich enough in fiber and drink the necessary amount
of liquid, which in conditions of a sedentary lifestyle
increases intestinal peristalsis and improves metabo-
lism [8].

Step 1 (Fig. 3) involves the prescription of clini-
cally effective slow-acting symptomatic drugs for
the treatment of patients with osteoarthritis (SYSADOA)
and paracetamol (if necessary), as well as the use
of insoles and braces in rehabilitation measures with
unloading of the relevant areas of affected joints
with existing deformations and distortions. In case
of objective symptoms, it is necessary to follow gene-
ral recommendations regarding the use of a support
stick, walkers, and crutches, especially in muscle
weakness.

Management correction

The combination of physiotherapeutic and phar-
macological treatment remains important. However,
patients should limit cold procedures, hydro- and
manual therapy during acute respiratory disease [9].
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Evidence of a negative effect of SYSADOA drugs
on the body's reaction during a respiratory disease
has not been found. Positive effects include anti-in-
flammatory action [10], reduction of COX-2 level [11],
and activation of the immune response [12].

The discussion of the hypothesis about the ef-
fect of the multidrug diacerein (from the SYSADOA
group, licensed in Europe, Latin America) on hyper-
inflammatory conditions by multidirectional inhibi-
tion of interleukins (IL) IL-1, -2, -6, -8, -12, -18 and
necrosis factor TNF-a tumors; antiaggregation activi-
ty of platelets; viral infection and replication, is ongo-
ing [13].

Paracetamol is considered to be an agent that
can be prescribed to patients during a pandemic.
Some authors recommend taking it as an analge-
sic for 84 days in the correct dose without harming
the body [14]. However, it has been proven that it has
a minimal analgesic effect for arthralgia [15], slight
advantages over NSAIDs, but in people with liver
diseases during the pandemic, mortality due to liver
failure increases [16]. Paracetamol has an effect on
respiratory symptoms: it reduces temperature and
swelling of the nasal mucosa, rhinorrhea, but does not
affect sore throat, dry cough [17]. The drug does not
increase the risk of infection, but it affects the course
of the disease of COVID-19, because it increases
the risk of complications [1].

In the treatment of patients with osteoarthritis
suffering from COVID-19, it is better to use fopical
NSAIDs to reduce pain, as they have a slight effect on
the respiratory system of the body due to the trans-
dermal route of administration [18].

Step 2 (Fig. 4) is started with progression of os-
teoarthritis symptoms. The effectiveness of NSAIDs
and intra-articular injections for existing symptoms
of osteoarthritis is proven (level 1A). It is known
about the excellent reduction of pain syndrome when
using NSAIDs, even in comparison with opioids [1].
Therefore, in Europe, NSAIDs are prescribed in 60 %
of cases [19].

However, in COVID-19 symptoms, these drugs
with specific pharmacodynamics and pharmacokine-
tics should be prescribed with caution due to the in-
creased risk of complications of the course of the vi-
ral disease [20]. But when using NSAIDs, it is worth
remembering the increased risk of developing kidney
failure in patients with COVID-19, which is the cause
of mortality [21]. In addition, these drugs increase
the frequency of complicated pneumonia, pleural ef-
fusion, and peritonsillar abscess [22]. It is necessary
to carefully prescribe and adjust the dose to those pa-
tients who have not yet been ill, because there are re-
ports that NSAIDs increase the body's susceptibility
to infections [23].

Intra-articular injections are prescribed when
symptoms persist despite a high dose of NSAIDs, or
when they are contraindicated due to possible risks.
Hyaluronic acid is used intra-articularly mainly in
elderly patients with osteoarthritis to reduce side ef-
fects of NSAIDs [24]. Some researchers claim that
the pain-free period after the injection can last up
to 26 months. [25]. Retrospective data demonstrate
the possibility of postponing surgical intervention
(endoprosthesis) for up to 2 years [26]. Information
from evidentiary sources about contraindications to

Step 1

Presentinf symptoms

SYSADOA,;
glucosamine sulfate or chondroitin sulfate;
if necessary, paracetamol

!

Presenting symptoms

topical NSAIDs

Referral to a physiotherapist if necessary

— braces;
— insoles

Presenting symptoms

— walking aid (support stick, walkers, and
crutches);

— warm and cold procedures;

— manual therapy;

— kinesiotaping;

— hydrotherapy, aquatherapy

Fig. 3. Basic therapy of osteoarthritis. NSAIDs — nonsteroidal anti-inflammatory drugs (according to [4])
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Step 2 .
Presenting symptoms
Risk Increased risk
for GIS: Increased risk for GIS: for CCV: Increased risk
— nonselective — to give preference to COX-2 | — to restrict NSAIDs; for urinarv svstem:
NSAIDs selective NSAIDs; — duration of treatment ot to a dmiiis?[’er ’
without PPI; —moderate attitude towards | < 30 days for celecoxibum NSAIDs
—COX-2 selective | any complication and < 7 days for
NSAIDs nonselective NSAIDs

y
Presenting symptoms

— hyaluronic acid;
— glucocorticoids

Intra-articular infections:

Step 3 Presenting symptoms

Short-term opioids;
Duloxetin

Fig. 5. Step 3 in osteoarthritis therapy (according to [4])

the introduction of hyaluronic acid during the pan-
demic has not been found. However, the possible
risks and benefits of such treatment should be care-
fully evaluated [27, 28].

The effect of glucocorticosteroids (GCSs) is achieved
faster compared to hyaluronic acid — within
2—4 weeks [29]. Their intramuscular administration
allows to reduce pain in patients with osteoarthri-
tis of the hip joint for up to 12 months. [30]. During
the pandemic, it should be taken into account that
GCSs are multi-target drugs with anti-inflammato-
ry and immunosuppressive effects [31]. Their use in
combination with an antibiotic makes it possible to
reduce the mortality of patients with pneumonia. Ac-
cording to the WHO recommendations, GCSs should
be avoided in COVID-19 management, unless they
are prescribed for other reasons [32]. Intra-articular
injections of GCSs can be used to reduce the pain
syndrome, but it is necessary to take into account all
the risks for the patient. There is still no reliable in-
formation about the occurrence of risks [33].

Step 3 (Fig. 5) involves the use of short-term opi-
oids, which show a good result in the treatment of pa-

Fig. 4. Step 2 in the treatment of osteoarthritis. GIS — gastrointestinal system, CVS — cardiovascular system (according to [4])

tients with existing pain syndrome and are considered
to be «rescue therapy». Tramadol is preferred among
them [34].

In COVID-19, these drugs are contraindicated!

In particular, tramadol is a weak opioid without
immunosuppressive action and is included in the re-
commendations of the American Academy of Ortho-
pedic Surgeons and the American College of Rheu-
matology in OA management [35]. However, it was
found that the risk of mortality in patients with
COVID-19 under the conditions of the use of opioids
increases compared to NSAIDs [36]. Codeine should
not be prescribed to patients during a pandemic,
because due to its immunosuppressive effect, it af-
fects the course and development of respiratory di-
sease complications [37]. Table 1 shows a comparison
of the effects of various pharmacological drugs used
for the treatment of osteoarthritis in COVID-19.

Step 4 (Fig. 6) is surgical treatment (endoprosthe-
sis for stage III-1V osteoarthritis), which is usually
performed as planned, but cannot be performed due
to anti-epidemic measures. Therefore, the search for
scientifically proven advantages regarding the use
of minimally invasive surgical measures continues
due to the impossibility of performing large-scale
traumatic orthopedic interventions [38].

Research is also ongoing on the possibility of us-
ing modern progressive regenerative technologies to
inhibit the progression of cartilage tissue destruction,
in particular: intra-articular injection of morphogenic
proteins, enriched blood plasma, platelet concentrate,
and mesenchymal cells. A study of the effectiveness
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Table 1
Comparison of pharmacological treatment of osteoarthritis in patients with COVID-19 (adapted from [1])
Therapeutic Iatrogenic effect Respiratory tract Interaction with COVID-19 Indications for patients
agent with osteoarthritis
Gastrointerstitial system, . Increase. . There are There are no reliable safety
NSAIDs urinary system the risk of complications, 1o reliable data data. It is necessary to evaluate
Yy bronchoconstriction the harm/benefit balance
There are no reliable data
Liver, kidneys . There are on the safety of continuing
Paracetamol in high doses There are no risks no reliable data the therapeutic agent
administration
The r1§k of developing Increased risk Reduction in mortality There are no reliable safety
diabetes and oo . . . .

GCS hyperalvcemia of mortality in patients in patients data. It is necessary to evaluate
_ypergly ? with pneumonia with COVID-19 the harm/benefit balance
immunosuppression

.. Intensification Increased susceptibility Itis necessary.
- Nausea, vomiting, . to stop administering
Opioids . > of symptoms to COVID-19, severity .
respiratory depression of a respiratory disease of presentation therapeutic agents
p y P of this series in COVID-19

Table 2
Correction of management of osteoarthritis in COVID-19

BASIC PRINCIPLES

— To provide counseling online; active condition monitoring;
— Rehabilitation exercises and light therapeutic exercises in pandemic conditions, taking into account the body's reserves;
— Adherence to the diet

Step 1
1) SYSADOA — there is no evidence of a negative effect; Combination of pharmacological and physiotherapeutic
2) Paracetamol can be prescribed as a «painkiller» with treatment

To restrict:

— cold procedures;
— hydrotherapy;

— manual therapy

Step 2
1) NSAIDs should be prescribed with caution, especially in the late stages of COVID-19 due to the high rate of development
of adverse reactions;
2) Intra-articular injections:

— hyaluronic acid - there is no evidence of a negative effect;
— glucocorticosteroids should be prescribed with caution to patients with COVID-19, taking into account all the risks

Step 3
Short-acting opioids are contraindicated during the COVID-19 pandemic
Step 4

Endoprosthetic repair should be postponed if possible, surgical intervention should be postponed in patients with acute
respiratory disease of COVID-19

a minimal analgesic effect;
3) Topical NSAIDs have an advantage in the treatment
of patients with COVID-19

Alternative methods of treatment

— autologous platelet concentrate;
— mesenchymal stromal cells;

— low-frequency laser therapy;

— transcutaneous neurostimulation

these technologies require standardization of both
the actual method of obtaining and the approach to
the treatment of patients with osteoarthritis [42].

of the use of cell substrates in the treatment of pa-
tients with osteoarthritis within 6 and 12 months
showed their superiority over hyaluronic acid [39, 40].

Autologous platelet concentrate and platelet-rich
plasma (PRP) are obtained by one- or two-stage cen-
trifugation. The method allows the release of growth
factors by activating a-granules in platelets [41]. But

Mesenchymal stromal cells can be isolated from
bone marrow, dental pulp, umbilical cord blood and
differentiate into osteocytes or chondrocytes [43].
The use of cells is a promising branch of research in
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the world. Among 22 stem cell extraction methods,
only 5 from two clinical centers in Iran and Korea
entered the market [44]. However, only two products
(Cartistem® and Stempeucell®) are approved for clini-
cal use in the EU, and Jointstem® is in the final stage
of clinical trials.

The impossibility of surgical intervention (en-
doprosthetic repair) during the pandemic dictates
the need to find new technologies. One of the patho-
physiological manifestations of osteoarthritis is a re-
active local increase in the vascularization of small
arteries already in the early stages of the disease due
to aseptic inflammation. It has been proven that this
destroys the cartilage tissue, which is unable to re-
store itself to an adequate state [45]. This effect is
most studied in the knee joint, which is affected by
osteoarthritis in 25 % of patients [46]. Embolization
prevents the formation of new small vessels due to
the destruction of the source of angiogenesis and, ac-
cordingly, eliminates the pain syndrome. The tech-
nique consists in the introduction of an embolic
agent (imipenem and cilastatin sodium) to a. genicu-
laris catheter through a. femoralis using a mangio-
graph [47]. It has been proven that knee artery embo-
lization improves the patient's condition and reduces
the level of pain sensitivity within 24 months. The du-
ration of the surgical intervention (up to 2 hours) un-
der local anesthesia and the minimal invasiveness
of the method contribute to rapid rehabilitation and
enable implementation in pandemic conditions. How-
ever, such therapy requires careful monitoring and
re-introduction of the drug after 6 and 12 months. In the
conducted meta-analysis, no life-threatening side effects
of the indicated surgical manipulation were found [48].

It should be mentioned separately about the ex-
pansion of possibilities of physiotherapeutic influence
on the affected joint during the pandemic. The effect
of low-frequency laser therapy is known [49], which
somewhat improves the patient's condition, reducing
pain, but there is no proven reliability of the effects
of this treatment method for implementation in treat-
ment protocols [50].

Transcutaneous neurostimulation (TENS), which
belongs to invasive conservative manipulations,
is widely used in the management of osteoarthritis
pain [51]. The technique proved to be effective for
nociceptive pain, because it activates endogenous
opioids, affects the growth of the pain threshold in
patients with osteoarthritis [52]. Some authors report
that after TENS, patients can walk longer distances
without pain syndrome than those who only under-
went physical rehabilitation [53]. But again, due to

Step 4
Presenting symptoms, reduced quality of life

| Endoprosthetic repair |

If contraindicated

!

| Opioid analgesics |

Fig. 6. Step 4 in the treatment of osteoarthritis (according to [4])

the insufficient level of evidence, the purpose of this
method is not found in the recommendations [54].

The most significant emphases in the correc-
tion of osteoarthritis management in the conditions
of COVID-19 are outlined in Table. 2.

Conclusions

A thorough search in the published sources of evi-
dence for the specifics of the effect of non-pharma-
cological and pharmacological means of treating
patients with osteoarthritis will allow to effectively
use their action according to a step-by-step algorithm

during a dangerous pandemic situation.
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