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ABSTRACT

Obijective: To test the hypothesis that undenatured type Il collagen
(UC-I) relieves pain, quality of life, and joint function in women
aged from 60 to 80 years with knee osteoarthritis. Methods:
53 patients in the UC-II treatment group (for 90 days) and 52 in
the control group (without UC-Il) were evaluated at 1, 30, and 90
days regarding health-related quality of life, pain, and function
with questionnaires, anthropometric data, alignment, range of
motion, and radiographic analysis. Results: Quality of life in-
creased significantly in the Physical domain in the treatment vs
control group. Also, there was a difference between the first and
the last evaluation on the pain visual analog scale (—3.8 = 1.8
versus —1.3 = 2.0) and on the WOMAC score (-9.5 = 11.9 ver-
sus —1.3 = 11.1). No variation in the temporal evolution of the
Mental domain was found. Conclusion: Pain, joint stiffness, and
quality of life (Physical domain) improved with the inclusion of
UC-II for 90 days to the therapeutic toolbox for knee osteoar-
thritis in individuals aged 60 to 80 years. Level of evidence II,
Comparative Prospective Study.

Keywords: Osteoarthritis. Collagen Type Il. Quality of Life. Pain.
Drug Therapy.

RESUMO

Objetivo: Testar a hipdtese de que o colageno nao hidrolisado
tipo Il (UC-II) melhora a dor, qualidade de vida e fungdo articular
de individuos entre 60 e 80 anos com osteoartrite (OA) de joelho.
Métodos: Cinquenta e trés pacientes do grupo tratamento com
UC-II (por 90 dias) e 52 do grupo controle (GC — sem UC-Il) foram
avaliados no tempo 0, 30 e 90 dias quanto a qualidade de vida
em salde, dor e fungdo com os questionarios, além de dados
antropométricos, alinhamento, amplitude de movimento e analise
radiografica. Resultados: A qualidade de vida aumentou signifi-
cantemente no dominio PCS no grupo tratamento versus controle.
Houve ainda diferenga entre a primeira e Ultima avaliagédo na dor
pela escala visual analdgica (—3.8 = 1.8 versus —1.3 + 2.0) e
no escore WOMAC (—9.5 = 11.9 versus —1.3 = 11.1). Nao houve
variagéo na evolugéo temporal do dominio MCS. Conclusé&o: Dor,
rigidez articular e qualidade de vida (dominio fisico) melhoram
com a inclus&o do UC-II por 90 diias ao arsenal terapéutico na OA
do joelho em individuos de 60 a 80 anos. Nivel de Evidéncia I,
Estudo Prospectivo Comparativo.

Descritores: Osteoartrite. Colageno Tipo Il. Qualidade de Vida.
Dor. Terapia Medicamentosa.
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INTRODUCTION

Osteoarthritis (OA) is a joint disease common in adults of
developed countries, causing musculoskeletal pain and
disability resulting in limitation of daily activities," depressed
mood, and decrease on health-related quality of life.2 Among
the characteristics of this disease are bone remodeling,
formation of osteophytes, wear of the articular cartilage,
and varied degrees of synovitis that can affect any joint,
especially hips and knees.®*

Currently, clinical guidelines of health services value quality of life
as a priority, particularly as part of the management of chronic
disease.® Thus, the treatment of osteoarthritis prioritize pain
relief and functional improvement of affected joints. Therefore,
the clinical treatment conducted in either a non-pharmacological
or pharmacological manner is prioritized and surgical procedures
are only recommended when traditional therapy fails.”

Some of the non-pharmacological strategies used for the treatment
of osteoarthritis to reduce its negative effects on the osteoarticular

All authors declare no potential conflict of interest related to this article.

The study was conducted at Centro Universitario UniFTC.

Correspondence: David Sadigursky. Centro Empresarial Thomé de Souza. Av. Anténio Carlos Magalhaes, 3244, sala 616, Salvador, BA, Brazil, 418200000. davidsad@gmail.com

Article received on 07/06/2020, approved on 11/13/2020.

Page 1 of 5

QO6

Acta Ortop Bras.2022;30(2):e240572


https://orcid.org/0000-0003-3437-6180
https://orcid.org/0000-0002-2438-6003
https://orcid.org/0000-0002-8107-6765
https://orcid.org/0000-0003-4364-2161
https://orcid.org/0000-0002-4804-3590
https://orcid.org/0000-0002-3592-986X

system are based on physical exercise, high-protein diet, and weight
loss. Such approaches have successfully improved quality of life,
emotional well-being, and functional capacity.®

The most commonly used drug therapy includes anti-inflam-
matory drugs, analgesics, weak opioids, and corticosteroids.
Although significant for symptom relief, the use of these elements
does not predict changes to the evolution of osteoarthritis,
and may also present restrictions due to the undesirable side
effects.® Consequently, drugs currently referred to as dis-
ease-modifying antirheumatic drugs (DMARDs) or symptom-
atic slow-acting drugs for OA (SYSADOASs) - such as glucos-
amine, chondroitin, diacerein, and more recently type 1 and 2
collagens — have been gaining ground in the pharmacological
therapeutic toolbox.®

It is believed that oral administration of undenatured type Il
collagen (UC-II) may improve the chronic inflammatory pro-
cess by possibly regulating humoral immunity through the
oral tolerance mechanism.® Small oral doses of antigen fa-
vor the suppression of cells mediated by immune respons-
es, while high doses may produce peripheral tolerance.
Several animal models have promoted satisfactory effects for
autoimmune diseases.'® These experimental models of arthritis
have allowed us to conjecture the occurrence of an induction and
migration pathway of Regulatory T cells (Tregs) to inflammatory
areas and of cartilaginous damage. In vitro, Tregs produce
anti-inflammatory cytokines, stimulating chondrocytes and
synthesizing cartilage components.

Although some studies indicate pain relief and improvement
in the quality of life with the treatment of osteoarthritis using
UC-I1,.8" evidence on the clinical importance of this drug still
requires further clinical studies.” Thus, this study aims to test
the hypothesis that UC-II relieves pain, improves health-related
quality of life, and joint function of individuals aged from 60 to 80
years with OA of the knee.

MATERIALS AND METHODS

This is a prospective and comparative clinical study with randomized
block design.

Sample size

Sample size was calculated based on a decrease of 15.4% in the
evaluation of the pain visual scale,® using a 10% margin of error
and adopting 95% as significance level. With these parameters,
a sample size of 60 individuals was adopted.

Inclusion and exclusion criteria

A total of 106 patients with knee osteoarthritis were selected and
divided equally into two groups (with UC-II and control group
without UC-II).

All participants were aged from 60 to 80 years, with clinical suspicion
and radiological diagnosis of knee osteoarthritis, who accepted
conservative/traditional treatment for the study period, and who
agreed not to start another treatment.

Patient were excluded from the study if they had history of allergic
reaction to any of the prescribed drugs, patients diagnosed
with secondary inflammatory arthritis, previous knee infection,
marked angular deformities, or if they discontinued the treatment
stipulated for the study.

Procedures

Patients were randomly distributed into two groups. The experimental
group used UC-II (40 mg daily) for 90 days, whereas the comparative
group did not use the supplement. Both groups were submitted to
standard physical therapy treatment (kinesiotherapy with closed
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chain exercises, twice a week) and received simple analgesic and
weak opioid for pain relief, when necessary; participants also were
followed by the institution’s nutritionist for nutritional guidance and
weight control.

Evaluations were performed on day 1 and after the intervention
(30 and 90 days). In the initial evaluation, demographic and
social data of the patient were collected, along with the level of
physical activity, nutritional history, and use of medication and
dietary supplements. During physical evaluation, data were
collected on range of motion (degrees), alignment of the lower
limb (degrees), joint effusion, and measurement of the thigh
(cm), and abdominal perimeter (cm). Health-related quality of
life assessments were performed with the SF-12 questionnaire
(12-item Health Survey)'; pain levels, with the Visual Analog
Scale (VAS); and function, with the Western Ontario an Mc-
Master Universities Osteoarthritis Index (WOMAC) question-
naire."* Finally, all patients underwent radiographic evaluation
(front, profile, monopodalic, and axial patellar support) for
analysis of knee osteoarthritis degree, the Kellgren-Lawrence
classification was used."

In the final evaluation, in addition to the procedures common to
the other moments of the evaluation, data were also recorded
on the presence of UC-II side effects, the regular or non-use of
the medication, and the effective follow-up of the recommended
physical therapy treatment.

Instruments used

The SF-12—developed by Ware, Kosinski, and Keller'® in 1994—
is used to evaluate the different domains that determine health-
related quality of life, considering the individual’s perception of
aspects of their physical and mental health in the last four weeks.
The authors consider this questionnaire as more appropriate for
evaluating individuals that are affected by diseases involving the
musculoskeletal system.'

The WOMAC questionnaire was used to identify and to classify
pain and joint stiffness and function'. The Visual Analog Scale
(VAS) was used to measure pain."”

Statistics

The primary analysis was performed according to treatment
intention and, therefore, included all patients. The baseline
characteristics of the groups were reported using frequency
and percentage for categorical variables and measures of
central tendency and dispersion for continuous variables.
Data normality was evaluated by graphical analysis and the
Shapiro-Wilk test.

Amixed 2-way analysis of variance (ANOVA) evaluated the combined
effect of time and intervention. The sample presented few outliers
(maximum of four for mental domain of the SF-12 score), which
were reviewed to confirm the values. After the end of the analyses,
standardized residues were evaluated, confirming the outliers, which
were then excluded to avoid influence on the results. When normality
of residues was obtained, no relevant difference in the results was
identified. Thus, after a joint critical analysis by the researchers
and statistical consultants, it was chosen to maintain the results
of the complete sample. Levene’s test (p < 0.05) confirmed the
homogeneity of variances, but WOMAC, VAS, and mental domain
scores of the SF-12 did not present covariance homogeneity, which
was evaluated by the Box's M test. Researchers chose to proceed
with the analysis. In cases in which the Mauchly test indicated
that the premise of scouting was not reached (WOMAC, EVA, and
Mental domain of the SF-12), the Greenhouse-Geisser correction
was adopted. All analyses were performed in the software Statistical
Package for Social Sciences (SPSS, Chicago, IL, USA) 21.0 version.
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Ethical aspects

The participants were informed about the procedures performed
and objectives of the study, being free to abandon the research
at any time.

As benefits of participating in this research, adequate treatment and
follow-up of patients with osteoarthritis of the knee were provided,
while presenting the options available in the treatment of the disease.
The study followed the standards of ethical conduct for research
contained in National Commission for Research Ethics — CONEP
Resolution 466/12, and the project was approved by the FTC/IMES
Research Ethics Committee.

All medications and treatments instituted were provided to the
patient, as part of the list of medications used as a routine for
all patients with osteoarthritis of the knee. The UC-Il provided at
a dose of 40 mg daily for a period of 90 days is considered as
a nutraceutical, and is authorized for commercialization by the
Brazilian Health Regulatory Agency — ANVISA, being part of the
therapeutic toolbox demonstrated in the literature.

RESULTS

Data from one member of the control group were excluded for
non-attendance at the last evaluation. Thus, 53 patients from the
UC-II treatment group and 52 of the control group completed
the study. As shown in Table 1, the groups were equivalent at
the first moment.

There was no significant interaction between time and inter-
vention in the mental domain of the SF-12 score, F (1.497,
154,232) = 0.007, p = 0.978, partial n2 < 0.001, ¢ = 0.749.
The analysis of the main effects of time did not indicate sta-
tistically significant difference during the temporal evaluation,
F (1.497, 154,232) = 0.147, p = 0.801, partial n2 < 0.001.
The analysis of the intervention showed a statistically significant
difference between the groups, F (1.103) = 9.424, p = 0.003,
partial n2 < 0.084.

In the other scores (WOMAC, VAS, and Physical domain of the
SF-12) a statistically significant interaction between time and
intervention was identified. Table 2 shows the results of simple
main effects analyses.

DISCUSSION

The main results of our study indicate that pain, joint stiffness, and
quality of life (Physical domain) improved with the inclusion of UC-II
—to the therapeutic toolbox—for 90 days for knee osteoarthritis
in individuals aged 60 to 80 years. However, the evaluation of the
quality of life revealed that only the physical health component was
significantly altered, and no difference was found in the intergroup
mental health domain.

Osteoarthritis is the most prevalent form of arthritis in individuals
older than 60 years,' with great repercussion on pain, functional
capacity, and quality of life.3* The current absence of a cure for
this condition justifies the investment in resources to control and/
or to mitigate its negative effects on individuals.®°

Although further studies are necessary to determine the mechanism
of UC-Il on osteoarthritis cases, it is believed that UC-II activates
immune cells in the Peyer’s patch, with consequent induction
of T cells in regulatory T cells (Treg) for type Il collagen. When
Treg cells migrate, they recognize type Il collagen in the ar-
ticular cartilage and secrete anti-inflammatory mediators and
inducers of cartilage matrix repair.'® Moreover, when compared
to the other types of collagen, UC-Il has active epitopes—
smaller part of antigen with the potential to generate the
immune response.'®
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Table 1. Baseline characteristics.

Total (n=105) | Control(n=52) | UC2(n=53) | P-value
Sex 0.944
Female 69 (65.7) 34 (65.4) 35 (66.0)
Male 36 (34.3) 18 (34.6) 18 (34.0)
Age
Mean + Standard Deviation 68.6 £5.6 68.6 £ 6.0 68.7+5.3 0.954
Affected side 0.285
Right 58 (55.2) 26 (50.0) 32 (60.4)
Left 47 (44.8) 26 (50.0) 21(39.6)
LL Alignment 0.965
Valgus 18 (17.1) 9(17.3) 9(17.0)
Varus 87 (82.9) 43 (82.7) 44(83.0)
Kellgren-Lawrence 0.750
2 42 (40.0) 20 (38.5) 22 (41.5)
3 63 (60.0) 32 (61.5) 31(58.5)
Comorbidities
Hypertension 33(31.4) 16 (30.8) 17 (32.1) 0.885
Diabetes 6(5.7) 2(38) 4(75) 0.678
Dyslipidemia 8(7.6) 5(9.6) 3(5.7) 0.488
Hypothyroidism 4(3.8) 1(1.9) 3(5.7) 0.618
BMI
Mean + Standard Deviation 27920 279+15 279+24 0.995

LL: lower limbs; BMI: body mass index. All data is showed as n (%) unless specified.

Table 2. Scores of function, pain, and quality of life in follow-ups of 1 and
3 months, with intergroup and temporal comparison.

Outcomes Baseline | 30days | 90days | P-value d[;:;fse-r%::zl?:e
VAS
Control 7307 | 62+12 6.0+18 | <0.001 -13+20
uc-Ii 71+09 | 51+13 | 3416 | <0.001 -38+18
p-value' 0.268 <0.001 <0.001 <0.001
SF-12 Physical
Control 315+63 | 342+78 | 33.0+82 | 0.046 15+72
uc-li 295+71 | 365+96 | 456+8.0 | <0.001 16.0+£7.9
p-value' 0.145 0.180 <0.001 <0.001
SF-12 Mental
Control 50.3+10.0 | 50.7+9.8 | 50.1 +11.0 | *0.801 -02+74
uc-li 448112451103 | 448+108 | 70003 | 00134
p-value' 0.924
WOMAC
Control 58.6+14.3 | 56.7+135 [ 57.3+ 165 | 0.370 -1.3+ 111
Uc-li 54.0 + 16.6 | 50.8 + 14.6 | 44.6 + 12.0 | <0.001 -95+11.9
p-value' 0.140 0.034 <0.001 <0.001
WOMAC - Pain
Control 119+36 | 109+4.0 | 11.0+47 -1.0+38
UC-ll 120+42 | 95+40 54+35 —6.6+48
p-value' 0.901 0.073 <0.001 <0.001
WOMAC - Stiffness
Control 36+£12 | 36+13 | 37+13 0.1+1.1
UC-ll 37+14 | 35+16 32+13 -05+09
p-value' 0.685 0.661 0.034 0.001
WOMAC - Function
Control 40.7+104 | 39.7+96 | 403112 —-04+76
UC-ll 37.3+116(352+115| 342+98 -3.0+6.2
p-value' 0.114 0.029 0.004 0.056

P-value': comparison between groups (at different times or temporal difference); p-value?: temporal
comparison — ANOVA of repeated measures for each group separately (simple main effects) when
non-significant interaction in 2-way ANOVA with repeated measures or for main effects; *Time; **Group.

Acta Ortop Bras.2022;30(2):e240572



Table 3. Differences in the scores of function, pain, and quality of life of
baseline measurements, 1 and 3 months with comparison between groups

and 95 % Cl.

(3 months - baseline) | (1 month - baseline) | (3 months - 1 month)
VAS -24(-32--1.7) -09(-15--04) | -15(-23--0.7)
<0.001 0.002 <0.001
Control -1.3 2.0 -11 14 -02 23
uc-Il -38 1.8 20 15 -1.7 1.7
SF-12 14.5(11.6- 17.5) 42(1.6-6.9) 10.3(7-13.5)
Physical <0.001 0.002 <0.001
Control 15 7.2 2.7 6.2 -12 89
uc-Il 16.0 7.9 69 75 91 78
SF-12 0.2 (-4-4.4) 0(-23-24) 0.2(-36-4)
Mental 0.924 0.981 0.928
Control -02 74 0.3 46 -0.6 5.8
UC-Il 0.0 134 04 72 -04 126
-8.2(-12.6--3.7 -1.4(4.7-19 6.8 (-10.5--3.1
WOMAC (< 0.001 ) (0.411 ) (< 0.001 !
Control -13 111 -1.9 6.7 06 114
uc-Il -95 119 -33 102 62 7.3
WOMAC -5.7(-7.3--4) -15(-28--02) | -42(-54--29)
Pain <0.001 0.024 < 0.001
Control -1.0 38 -1.0 29 00 33
UC-Il -66 4.8 -25 38 -41 34
WOMAC 0.6 (-1--0.3) -0.2(-0.6-0.1) -0.4(-0.8-0)
Stiffness 0.001 0.195 0.033
Control 0.1 1.1 00 08 0.1 09
uc-Il -05 09 -02 1.0 -03 141
WOMAC -2.6(-5.3-0,1) -1.1(-3.7-14) -15(-4-1)
Function 0.056 0.381 0.244
Control -04 76 -1.0 49 06 7.2
uc-Il -3.0 6.2 21 78 -09 59

All data is showed as =+ standard deviation unless specified.

Crowley et al.® evaluated the safety and efficacy of UC-Il in the treatment
of knee osteoarthritis compared to a combination of other nutraceu-
ticals. For this purpose, they performed the 90-day protocol and
found that UC-Il was better than the combination of glycosamine
and condroitin on physical capacity (indicated, for example, by the
improvement in walking on a flat surface and in performing heavy
household tasks), functionality, and several aspects of pain. Notably,
unlike our study, Crowley et al. 2 included young adults and their sample
could not represent the population with a greater intensity of pain.

More recently Bakilan et al.2% not only evaluated the effect of UC-II
associated with acetaminophen on symptomatology in knee

osteoarthritis, but also pioneered its effect on biological markers of
cartilage degradation. In this study, the follow-up period was also 90
days and patients aged 45 to 70 years were included. Despite finding
improvement in indicators of pain, function, and health-related
quality of life, no improvement in biochemical markers of cartilage
degradation was identified. The authors highlight the sample size
and the short follow-up time as main limitations of the study.

In an experimental study with longer follow-up period (180 days) and
analyses of cartilage regeneration markers, Lugo et al.'" evaluated
the efficacy and tolerability of UC-II in osteoarthritis. Significant im-
provement in pain, stiffness, and functionality was observed, but no
intra- and intergroup distinction was found for cartilage regeneration
and inflammatory markers and synovial fluid biomarkers.

Although pain, functioning, and quality of life are variables that
are related to each other, in our study the use of UC-Il showed a
significant change in pain perception, but no statistically significant
differences were detected between the groups in the Mental domain
of the SF-12 quality of life score and functioning by WOMAC in the
evaluated period. Also, in previous studies,®!" no relationship was
found for the modification of functioning, quality of life, and pain
scores with markers of morphofunctional cartilage health.

The greatest limitation of our study was the non-inclusion of pla-
cebo element in the control group. Although the subjects were
randomized into the groups and their equivalence was demon-
strated by comparing several variables before the beginning of the
protocols, it is known that placebo can play an important role and,
consequently, become a confounding factor. In a previous study
with nutraceuticals, a high response rate to placebo was found.?!
Another important factor concerns information bias. Firstly,
the evaluators were not blind. Secondly, although validated instru-
ments have been used and have been employed by previously
trained evaluators, the use of questionnaires presents potential
information bias due to possible distortions in the interpretation
of questions and answers, besides presenting possible cultural
bias in the measurements, justified by differences in national
and cultural contexts.??

Finally, we emphasize the need for further studies with longer
periods using the UC-II, with inclusion of objective measures,
with a sample of sufficient size to stratify groups regarding the
severity of pain and involvement of knee osteoarthritis. We also
suggest the inclusion of long-term UC-II tolerability assessment.

CONCLUSION

The main results of our study indicate that pain, joint stiffness,
and quality of life (Physical domain) improved with the inclusion of
UC-Il to the therapeutic toolbox for 90 days for knee osteoarthritis
in individuals aged 60 to 80 years.
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