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   ABSTRACT 
 

Background: The prevalence of OA in Indonesia is predicted to reach more than 20% of the 
population aged over 60 years in 2050, with a high risk of disability. So far, early treatment of 
osteoarthritis in the form of administering hyaluronic acid has not been completely satisfactory 
and tends to be progressive until ending in more invasive operative therapy. This study aimed to 
compare the clinical outcomes between secretome injection and hyaluronic acid in patients with 
Kellgren-Lawrence grade I-III knee osteoarthritis. 
Subjects and Method: This was a single-blind experimental study. This study was conducted in 
the orthopedic polyclinic at General Hospital Prof. Dr. I.G.N.G. Ngoerah Bali. A total sample of 
36 knee osteoarthritis patients was selected using permuted block sampling with randomization. 
The sample was divided into two groups, (1) secretome (intervention group) and (2) hyaluronic 
acid (control group). The independent variables were secretome injection and hyaluronic acid 
injection. The dependent variable was pain. Pain was measured using Western Ontario and 
McMaster University (WOMAC), Knee Osteoarthritis Outcome Score (KOOS), Visual Analog Score 
(VAS), and Patient-Reported Outcome Measure (PROM). 
Results: Based on gender, there are more women than men and the right foot is more affected at 
58.3%. Functional score parameters in each secretome and hyluronic acid group were compared 
between the 3rd and 6th months of follow-up. Pain in the hyaluronic acid group was lower than in 
the secretome group. 
Conclusion: Hyaluronic acid has better effect in pain reduction than secretome. Further studies 
could explore the underlying mechanisms and potential long-term effects to better understand 
these differences in pain outcomes. 
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BACKGROUND 
Osteoarthritis (OA) is the most common 

chronic articular disease, characterized by 

articular cartilage degeneration and persist-

ent pain that causes disability, loss of limb 

function, decreased quality of life, and 

economic burden for the family. (Jang et 

al., 2021a) About 25 % of patients with 

symptoms of osteoarthritis cannot return to 

activities in daily life. (Hunter and Bierma-

Zeinstra, 2019a) The global incidence of OA 

is estimated at 20% with an OA incidence of 

16-29% in Asia, Africa and Middle Eastern 

countries. (Cui et al., 2020a) In Indonesia, 

the prevalence of OA is reported to reach 

65% at ages over 61 years, and continues to 

increase with increasing age and obesity. 

(Rachmat, et al., 2021) In 2050, it is 

estimated that It will be found that more 

than 20% of the population is over 60 years 

old, of which around 20% of cases will end 

up experiencing functional impairment, 

and a third will experience severe disability. 

Knee OA therapy generally includes 

non-operative and operative therapy. The 

American College of Rheumatology (ACR) 

in 2012 recommended administering intra-

articular injections of hyaluronic acid (HA) 

in osteoarthritis patients. (Hochberg et al., 

2012) Hyaluronic acid contains high 

molecular weight glucosamine, which is 

produced by chondrocytes, synoviocytes, 

and fibroblasts. Hyaluronic acid plays a role 

in biomechanics, lubrication and visco-

elasticity of joint synovial fluid which is 

found to be decreased in osteoarthritis. So 

far, HA injection is quite widely used and 

has effectiveness such as improving joint 

function, relieving pain, and reducing the 

dose of analgesia which is quite good. 

(Ayhan, 2014; Koiri et al., 2018) In addition 

to commonly used therapies, there is now 

increasing interest in the use of autologous 

biologics, namely: mesenchymal stem cell 

(MSC) secretome, for regenerative medi-

cine applications, especially in musculo-

skeletal conditions such as knee osteo-

arthritis (Gupta, 2022). Throughout its 

development, the MSC secretome is a 

collection of MSC-derived bioactive factors 

(including soluble proteins, nucleic acids, 

lipids, and extra-cellular vesicles) which 

have begun to be widely developed and 

become increasingly popular in research 

worldwide.      .  .     .       .   

Secretome successfully demonstrated 

therapeutic effects similar to the positive 

effects observed after MSC transplantation. 

Some of the advantages of the secretome 

include: that it can bypass some of the 

weaknesses of cell-based therapy, such as 

unwanted differentiation and the potential 

for activation of an allogeneic immune 

response. The therapeutic effect of the MSC 

secretome depends on its ability to reach 

target cells and deliver genetic material, 

growth factors, and immunomodulators. 

(Amodeo et al., 2021; Teixeira et al., 2013). 

.  So far, OA treatment is still not complete-

ly satisfactory, so it is more common for OA 

patients to end up with operative therapy. 

(Gigis et al., 2016; Wang et al., 2022) Along 

with the development of regenerative 

therapy, the secretome has become a 

product of scientific development which is 

expected to be able to answer this gap. This 

study was specifically carried out to com-

pare the effectiveness of Secretome therapy 

and the more commonly used HA in OA 

patients. (Delgado et al., 2018; Ramkumar 

et al., 2015; Roos and Toksvig-Larsen, 

2003; Samma et al., 2021) 

 

SUBJECTS AND METHOD 

1. Study Design 

This was a single blind randomized 

controlled study.  

2. Population and Sample 

The population in this study were all 

orthopedic patients at the orthopedic 
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polyclinic at General Hospital Prof. Dr. 

I.G.N.G. Ngoerah Bali and took samples 

from a group of patients diagnosed with 

grade I-III KL knee OA. The total sample 

size in this study was 36 patients consisting 

of 2 treatment groups, namely 18 patients 

in the intervention group (Secretome) and 

18 patients in the control group (Hyaluro-

nic Acid “HA”). The sample for this study 

was taken from a population that met the 

inclusion and exclusion criteria set by the 

researchers in this study. The sample in this 

study came from a population of patients 

diagnosed with grade I-III KL knee OA at 

Prof. Dr. Hospital. I.G.N.G. Ngoerah, 

Denpasar Bali. Inclusion criteria include: 

age at least 45 years, knee pain for ≈ 4 

months, confirmed OA with Kellgren Law-

rence I-III classification by radio-graphic 

examination of the knee in a standing posi-

tion. Exclusion criteria include: suffering 

from Osteoarthritis with Kellgren Lawrence 

IV classification, joint disorders caused by 

malignancy or infection, severe coagulation 

disorders, history of Rheumatoid Arthritis, 

use of NSAIDs within the last week, auto-

immune disorders, patients who have 

undergone total knee replacement surgery, 

The patient cannot speak Indonesian. Drop 

out criteria include: the patient suffers from 

serious illness, the patient dies, the patient 

does not return for follow-up. The sample 

distribution technique in this study used a 

randomized permuted block sampling 

method. 

3. Study Variables 

The dependent variables were the knee 

joint function and pain. The independent 

variables were secretome injection and HA 

injection. 

4. Operational Definition of Variables 

Osteoarthritis is a chronic arthritis 

disease that is characterized by progressive 

damage to joint cartilage, resulting in the 

base of the bones located in the underlying 

layer rubbing against each other and 

causing symptoms such as pain, stiffness, 

and movement disorders with grade I-III 

KL as proven by reading results knee 

radiograph by a radiologist. 

A secretome is a number of cytoprotective 

factors produced by MSC with paracrine 

effects in the processes of differentiation, 

matrix synthesis, angiogenesis, tissue 

repair, immune modulation, chondrogenic 

potential, and regeneration. The amount of 

secretome injection given is 0.2 mL/kg of 

the patient's body weight (Műzes and Sipos, 

2022) 

Hyaluronic acid (sodium hyaluronic 

acid, low molecular weight) is a glycol-

saminoglycan compound that is found in 

many tissues and body fluids, especially 

cartilage and synovial fluid. Hyaluronic acid 

is administered intra-articularly to knees 

with osteoarthritis. Hyaluronic acid is given 

as one injection, at a dose of 20-25 mg (1 

vial contains 20 mg in a 2 mL dosage) in 

adults. (Abate et al., 2017). 

The Western Ontario and McMaster 

Universities Osteoarthritis Index 

(WOMAC) is an index used to measure 

functional impairment and pain associated 

with OA of the knee. The parameter used is 

WOMAC numerical scoring. 

Visual Analog Scale (VAS) is a tool used 

to measure the intensity of pain expe-

rienced by patients on a scale of 1-10. Vas 

parameters will be grouped into 3 cate-

gories, namely: light (VAS 1-3), medium 

(VAS 4-6), and heavy (7-10). 

The Knee Injury and Osteoarthritis 

Outcome Score (KOOS) is a knee-spe-

cific questionnaire instrument, developed 

to assess patients' opinions about their 

knees and related problems. The KOOS has 

five separate scores with subscales: Pain, 

Other symptoms, Function in daily living 

(ADL), Function in Sports and Recreation 

(Sports/Rec), and knee-related Quality of 
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Life (QOL). The parameter used is the 

numeric KOOS score. 

Patient-reported outcome Measure 

(PROM) is a measurement tool that 

patients use to provide information about 

aspects of their health status that are 

relevant to their quality of life including 

symptoms, function, and physical, mental, 

and social health. The parameter used is the 

numerical number of PROM scores. 

5. Study Instruments 

The amount of secretome injection given is 

0.2 mL/kg of the patient's body weight. 

Hyaluronic acid is administered intra-

articularly to knees with osteoarthritis. 

Hyaluronic acid is given as one injection, at 

a dose of 20-25 mg (1 vial contains 20 mg in 

a 2 mL dosage) in adults.  

.    Hyaluronic acid is given 1 injection every 

1 week for 4 weeks, at a dose of 20-25 mg (1 

vial contains 20 mg in 2 mL preparation) in 

adults. The follow-up evaluation had been 

done in 0,3,6 months to measure the func-

tional and pain outcomes. Western Ontario 

and McMaster Universities Osteoarthritis 

Index (WOMAC) is an index used to 

measure functional impairment and pain 

associated with OA of the knee. Visual 

Analog Scale (VAS) is a tool used to 

measure the intensity of pain experienced 

by patients on a scale of 1-10. Vas para-

meters will be grouped into 3 categories, 

namely: light (VAS 1-3), medium (VAS 4-6), 

and heavy (7-10). 

.     Knee Injury and Osteoarthritis Outcome 

Score (KOOS) is a questionnaire instru-

ment specifically used in the knee, which 

was developed to assess patients' opinions 

about their knees and related problems. 

The KOOS has five separate scores with 

subscales: Pain, Other symptoms, Function 

in daily living (ADL), Function in Sports 

and Recreation (Sports/Rec), and knee-

related Quality of Life (QOL). The 

parameter used is the numeric KOOS 

score.  

. Patient-reported outcome Measure 

(PROM) is a measurement tool that pati-

ents use to provide information about 

aspects of their health status that are 

relevant to their quality of life including 

symptoms, function, and physical, mental, 

and social health. The parameter used is the 

numerical number of PROM scores. 

6. Data analysis 

Man Withney test and Wilcoxon test were 

carried out on the functional outcomes to 

determine the differences in the outcomes 

of administering secretome and hyaluronic 

acid at 3 and 6 months after the procedure. 

7. Research Ethics 

Research ethical issues including informed 

consent, anonymity, and confidentiality, 

were addressed carefully during the study 

process. The research ethical clearance 

approval letter was obtained from the 

Research Ethics Committee at General 

Hospital Prof. Dr. IGNG Ngoerah Den-

pasar, No. 79/II/HREC/2017, on February 

16, 2017.  

 

RESULTS 

1. Sample Characteristics 

The mean age is 63.61 years (Mean= 63.61; 

SD= 7.50), with the youngest was 47 years 

old and the oldest was 79 years old.  

2. Bivariate analysis 

Interpret the results of the mean difference 

in outcomes between groups at any follow-

up stage. 

Table 1. Sample characteristics (n=36) 

Characteristic n (%) 

Gender 

Male 

Female 

 

12 (33.3) 

24 (66.7) 
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Characteristic n (%) 

Affected Knee  

Right 21 (58.3) 

Left 15 (41.7) 

Occupation 

Entrepreneur 

Employee 

Retired 

Others 

 

15 (41.7) 

9 (25.0) 

8 (22.2) 

4 (11.1) 

Chief Complain 

Pain 

Stiffness 

Deformity 

 

30 (83.3) 

4 (11.1) 

2 (5.6) 

Systemic Disease  

Yes 

No 

 

10 (27.9) 

26 (72.2) 

 

Table 2. Mean difference in study outcomes between groups 

Note: *Mann-Whitney test; VAS: Visual Analog Scale; WOMAC: Western Ontario and McMaster Universities Arthritis 

Index; KOOS: Knee injury and Osteoarthritis Outcome Score; PROM: Patient Reported Outcome Measures 

 

Functional Outcome Groups Mean SD p 

VAS Baseline  Secretome  59.44 14.43 0.203* 

 Hyaluronic acid 64.16 14.67  

3 months Secretome  29.44 14.43 <0.001* 

 Hyaluronic acid 51.11 14.40  

6 months Secretome  12.78 10.60 <0.001* 

  Hyaluronic acid 38.61 16.52  

WOMAC Baseline Secretome  57.78 3.42 0.175* 

 Hyaluronic acid 61.00 8.08  

3 months Secretome  39.17 4.41 <0.001* 

 Hyaluronic acid 51.00 8.08  

6  months Secretome  33.16 4.32 <0.001* 

  Hyaluronic acid 44.00 8.08  

KOOS Baseline Secretome  35.74 2.79 0,008* 

 Hyaluronic acid 34.08 2.74  

3 months Secretome  55.74 2.79 <0.001* 

 Hyaluronic acid 49.08 2.74  

6  months Secretome  75.74 2.79 <0.001* 

  Hyaluronic acid 59.08 2.74  

PROM Baseline Secretome  16.21 5.45 0.271* 

 Hyaluronic acid 16.45 1.98  

3 months Secretome  21.98 3.73 0.281* 

 Hyaluronic acid 21.44 1.96  

6 months Secretome  26.34 2.82 0.261* 

  Hyaluronic acid 26.33 2.10  
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DISCUSSION 

1. Relationship between Visual Ana-

logue Score (VAS) and Secretome 

Administration versus HA 

This analysis is intended to provide a more 

in-depth picture of the effectiveness and 

relative impact of the two therapies on 

symptom severity at certain levels of osteo-

arthritis. This study shows a significant 

relationship between the severity of knee 

osteoarthritis symptoms in Grade I-III, as 

assessed via VAS, and the response to 

secretome administration. Results showed 

a significant improvement in VAS scores 

after administration of secretome, indica-

ting a positive effect on improving symp-

toms at mild to moderate levels of severity. 

In contrast, the response to the use of HA 

also showed a significant increase in VAS 

scores. This indicates that HA is effective in 

relieving symptoms in patients with Grade 

I-II knee osteoarthritis, in line with pre-

vious literature supporting the use of HA as 

an intra-articular therapy. 

A study conducted by Kim et al. 

involving 209 knee OA patients found that 

MSC treatment significantly improved VAS, 

IKDC, and Lysholm scores compared to HA 

treatment. VAS scores decreased at 1 

month, increased slightly at 3 months, and 

increased significantly at 3 months to 1 year 

after injection. IKDC and Lysholm scores 

improved up to 3 months but worsened 

thereafter. MSC treatment showed better 

VAS, IKDC, and Lysholm scores at 1-year 

post-treatment, although early clinical 

improvement was superior in the HA 

group. (Kim et al., 2020) 

This is in line with research conducted 

by Partan et al. (2023) which stated that the 

Secretome group and Hyaluronic Acid 

group showed a decrease in average pain 

scores over a duration of 12 weeks. In the 

Secretome Group, knee OA scores 

decreased significantly, as measured by 

VAS −4 (Mean= 4.06; SD= 1.48). This 

reduction was identified to be greater than 

the reduction observed in the hyaluronic 

acid group, which achieved a mean pain 

reduction indicated by a VAS of −3 (Mean= 

2.60; SD= 1.24).  

In a direct comparison between 

secretome administration and HA use, 

findings showed that both provided signifi-

cant improvements in reducing symptom 

severity. However, changes in VAS scores 

may differ between the two groups, raising 

questions regarding the relative superiority 

of each therapy. 

2. Correlation of WOMAC, KOOS and 

PROM Scores on Secretome 

Administration versus HA 

The study results provide significant insight 

into the effectiveness of both treatments in 

treating symptoms and improving knee 

function at mild to moderate levels of seve-

rity. These findings demonstrated that both 

the secretome and HA provided significant 

improvements in WOMAC, KOOS, and 

PROM functional scores. This indicates the 

positive effect of both types of treatment in 

improving the quality of life of knee OA 

patients with Kelgren Lawrence Grade I-III. 

A study conducted by Partan on 30 

subjects found that the secretome group 

showed better improvement in functional 

scores in knees with OA compared to the 

HA group. The therapy was most effective 

after the third injection, and the group 

showed a decrease in Matrix metallo-

proteinase-3  (MMP-3) ratio and an 

increase in Transforming growth factor 

beta 1 (TGF-β1) compared with the HA 

group. Intra-articular secretome injection 

showed superior clinical improvement, 

biomarker changes, and no side effects 

compared with HA in a 5-week interval. In 

the Secretome Group, knee OA scores 

decreased significantly, as measured by 

WOMAC −41 (95% CI, mean ± SD −41.06 ± 
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24.02). This reduction was identified to be 

greater than the reduction observed in the 

hyaluronic acid group, which achieved a 

mean WOMAC reduction of −21 (mean= 

−21.13; SD= 14.07). Statistical analysis 

revealed a significant difference in the 

mean reduction in pain scores (measured 

by VAS and WOMAC) before and after 

treatment between secretome and 

hyaluronic acid (p < 0.05). 

Ding et al. (2020) investigated, in a 

systematic review and network meta-

analysis, the efficacy and safety of intra-

articular secretome therapy in knee OA. 

They reported clinical improvement at 12-

month follow-up in KOOS and pain 

reduction (pain VAS). However, the disease 

modifying effect was not significant. Similar 

findings were reported by Tan et al. (2021) 

have reported in a systematic review and 

meta-analysis of intra-articular MSC injec-

tions without additional therapy that single 

secretome application in sympto-matic 

knee OA resulted in good clinical outcomes 

with a reduction in pain and knee function. 

Based on a meta-analysis conducted 

by Shoukrie et al., six studies reported 

WOMAC, baseline evaluation, and follow-

up in a cohort, including 160 patients. 

Three studies were tracked for 12 years, one 

trial was monitored for 24 months, one 

study had a follow-up period of 48 weeks, 

and for six months, one trial was followed. 

(P < 0.05). Additionally, compared with the 

HA group, significantly more people expe-

rienced a 50% improvement in WOMAC, 

and after 12 months, the Secretome group 

experienced a 70% improvement rate, indi-

cating that more patients experienced 

improvement. Six months after injection, a 

single injection of Secretome resulted in a 

55 percent reduction in the WOMAC total 

score, the WOMAC pain score by 59 

percent, the WOMAC stiffness score by 54 

percent, and the WOMAC stiffness score by 

54 percent. WOMAC physical function 

score. According to research in previous 

studies, clinical results improved six 

months after secretome injection. 

(Shoukrie et al., 2022) 

Comparison between the secretome 

and HA shows that both have a positive 

effect on improving knee function. How-

ever, further analysis needs to be carried 

out to determine whether there are signi-

ficant differences in the level of improve-

ment provided by each therapy. Special 

attention also needs to be paid to the 

duration of the effects of both treatments 

In Conclusion, this research is one of 

the studies that proves that administering 

Secretome has different clinical outcomes 

compared to administering AH in patients 

with grade I-III KL knee OA. In the future, 

it is hoped that this research can become a 

basis for development to increase know-

ledge about the importance of the role of 

administering Secretome. in knee OA con-

ditions. However, to support the results of 

this research, further research is still 

needed using larger samples and longer 

follow-up times to obtain more accurate 

results. 
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