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Background: Actovegin is & protein-free hemodialysate derived from calf blood and
product essentially by ultra filtration. Clinical use and outcomes of the treatment of Actovegin for
osteoarthnitis was reported in a recent study which was a case series of intra-articular injection. It
did not show any side effects due to small sample size. Objective: To study the effectiveness and
side effect of intra-articular injection of Actovegin for the treatment of knee osteoarthritis. Study
design: Comparative study design (before and after design). Materials and Methods: Forty-four
patients with knee OA failed to conservative treatment were recruited into the study receiving
Actovegin for 2 consecutive weeks. Outcome measured: The visual analog scale (VAS) pain, the
duration for pain to resolve, global assessment and patient's satisfaction of effect, adverse effects
and joint effusion assessment were employed as meas:urement of the outcomes. Results: There
were statistically significant difference between before and after in all dimensions of VAS pain
except pain at rest. These resuits corresponded to the patient's satisfaction and patient's global
assessment. There were no statistically significant difference of the patient's satisfaction and
patient's global assessment between week 1 and week 2. It might indicate the effect of Actovegin
injection could be detected since the first week. These results.corresponded to the duration to pain
resolve (mean 6.3 days). There were no difference of the knee circumference before and after
injection. Although the adverse effects of this present study ranged from 7.5 < 9.4%, those were
minor.-such as effusion, inflammation or persistent péin. Conclusion: The present study revealed

positive results of intra-articular injection of Actovegin. Further study in other perspective such as

randomized control trial, cost effectiveness and details of economic study should be performed.
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CHAPTER |

INTRODUCTION

RATIONALE AND BACKGROUND

Osteoarthritis (OA) is the most common degenerative joint disorder,
resulting in significant morbidity and health care expense(1). It causes pain and
dysfunction in 20% of elderly persons(2). It can affect any joint containing hyaline
cartilage, troublesome symptoms occur most often in the weight-bearing joints of the
lower extremities(3). Osteoarthritis of the knee, the most commonly affected, can be
found in one third of the population between the ages of 63 and 94 years(4). A
prevalence of knee pain from a recent survey of musculoskeletal disorders in Greater
Manchester, was between 21-35% in men and women aged 45 or over (5). Another
study from Thailand revealed the prevalence of knee OA in the community of Bangkok
ranged from 34.5 - 45.6% (6). Physical disability arising from pain and loss of functional
capacity reduces quality of life-and increases the risks of further morbidity and mortality

(7).

The pathophysiologic deficits of knee OA are associated with joint
instability(8), reduction: of joint' range of motion(ROM) *(9), -and disuse atrophy of
quadriceps muscle(10) which finally produced clinical concern of pain, decreased
activity and physical. deconditioning which, in“turn, attenuatethe ability to carry out
activities of daily living(10,11). The pathogenesis of primary human osteoarthritis is
unknown. It has been suggested that hypoxia caused by reduced subchondral blood

flow plays a central role in the development of tissue damages in osteoarthritis (12).

Most treatment interventions are aimed at reducing pain with sorts of

mean such as conservative physical interventions, enteral analgesics and non-steriodal



anti-inflammatory drugs (NSAIDs), and surgical correction. NSAIDs are the commonest
symptomatic treatment for OA but have major adverse effects(13) and might even
worsen the osteoarthritic process(14). There is also some evidence that NSAIDs may be
overused(15). The cost and risks associated with surgical correction make it a later
resort for most patients. Not only enteral but also parenteral administration of NSAID(16),
steroid (17,18), viscosupplementation (19-22), cytokine substance (22-24), somatostatin

(25) and glucosamine salt (26) were employed for the treatment.

Even though injection therapies are more invasive and sometime more
expensive than oral NSAID, it can be an alternative prior to surgery which is considered
very invasive and unpleasant to many senior subjects. That is a good explanation of
their indication for certain group of OA knee patients who refuse surgical treatment even

conservative treatment failure.

REVIEW OF LITERATURES

Osteoarthritis of the knee is a common rheumatologic disease
characterized by pain, stiffness and decreased range of motion (4, 27). It is a major
cause of morbidity, physical limitation and increased health care utilization, including
total joint arthroplasty, especially in the elderly. The progressive erosion of articular
cartilage, leading to joint space narrowing, subchondral sclerosis, marginal osteophyte
formation, subchondral cysts and synovial inflammation, characterizes the disease
process. The aims-of treatment concern about disabling aspects of OA, varied from pain

to physical and emotional deficits (1).

Nowadays there is no cure for OA, (28, 29) so treatment is primarily
focused on managing the condition by minimizing morbidity. Current recommendations,
including guidelines published by the American College of Rheumatology, focus on the

relief of pain and stiffness and maintenance or improvement in functional status as



important goals of therapy (30). There are several strategies to relief pain and improve

functions.

Moreover humoral aspects were being discussed in the initiation of
arthritis. The effects of the proteolytic enzyme elastase on the cartilage of knee joints in
rabbits have been investigated and there was clear evidence of elastase having severe
destructive effects on cartilage (31). To prevent the initiation of cartilage damage by
humoral factors, early elimination of the pathological intra-articular effusion was

necessary.

Intra-articular injections of numerous pharmacological agents were
introduced and reported in literatures of their advantages and drawbacks for
osteoarthritis. Moens and colleagues (16) reported alternative route of administration of

NSAID in 1986, this kind of technique is not commonly used currently.

Hyaluronate is another suitable agent for intra-articular injection for knee
OA. In 1971, Rydell and colleagues reported an early study effect of intra-articular
injection of hyaluronate which is a content of articular molecular structure (22). Namiki
and colleagues (32) reported in 1982 of 45 knees study in 40 patients and suggested
that the beneficial effects of hyaluronic acid may be attributable to improved lubrication
of the affected joint, to normalization of synovial fluid production by the action of
hyaluronic acid-on synovial tissue, and / or to the improvement of the intra-articular
environment by the contribution-of ‘hyaluronic ‘acid ‘to ‘the rebuilding of the barrier that

protects the synovial membrane and articular surface.

Moreover studies of hyaluronate injection revealed promising results
(10). The proposed mechanisms of action of hyaluronate also resulted from the physical
properties of hyaluronic acid, as well as from its anti-inflammatory, anabolic, local
analgesic, and chrondroprotective effects (19, 33). Even with many reports of the

advantage of hyaluronate injection, some adverse effect of intra-articular hyaluronate



injection include aseptic acute arthritis, which develops within hours after injection were
reported (19,21). Furthermore, the medication is relatively expensive so both the cost-
benefit aspects and the long-term effects of the medication is necessary to provide
insights into (19). Several of other pharmacological products such as somatostatin and
glucosamine salt were also reported of favorable outcomes to the disease but no

sufficient consecutive reports to confirm those benefits (25, 26).

Actovegin is an interesting active medicine. It is a protein-free
hemodialysate derived from calf blood and product essentially by ultrafiltration. It has
been used for more than 25 years as remedy of brain circulation and metabolism in
human. The clinical usage of this product has been extended to other several aspects
(34) such as myopathy, brachial plexus injury, placental insufficiency, stage IV chronic
arterial occlusion, acute traumatic ischemia, gastric and duodenal ulcer, DM, CTS. In

addition, it was also employed in the treatment of Achellis tendonitis (35).

Its pharmacological effects have been the subject of several studies (36-
38). Actovegin‘s mechanism of action is expressed as an effective stimulation of
glucose transporter, similar to the effect of insulin (39). De Groot and colleague (36)
performed an experiment with the aim of investigating Actovegin ‘s protective effect
against anoxia in hepatocyte. Liver-cell cultures were maintained under anoxic
conditions for over 8 hours, and application of Actovegin increased the survival rate of
approximate 10% (an aerobic control) to 80%. At concentrations above 1 mg/ml the
extract produced marked protection. At 4 hour of anaerobic incubationat 37 degrees C,
only 20% of cells were damaged as compared to 50%- of the anaerobic control

incubation (36).

Concerning the frequency and severity of undesired drug effects (UDE),
208 of degree | and Il were reported from 44 clinical studies with parenteral application
of Actovegin, conducted by order of Nycomed Arzneimittel GmbH. This corresponds to

a frequency of 6% in a total of 3,458 patients treated with Actovegin, compared to the



rate of 3.3% obtained in the placebo groups (34). Those commonly reported UDE of
Actovegin included dizziness, headache, heat sensations, nausea and reddening of
skin. In addition, Kanowski reported that Actovegin had the relatively low rate of side
effects and suggested this drug to be a very favorable benefit-risk ratio (39). The results
of another recent study which is a case series of intra-articular injection did not show

any side effects but that might be due to the small sample size (40).

Concerning the pathogenesis of primary human osteoarthritis, it is
unknown and has been suggested that hypoxia caused by reduced subchondral blood
flow plays a central role in the development of tissue damages in osteoarthritis. This
hypothesis was investigated using an in situ technique based on mass spectrometry to
measure subchondral pO, and pCO, in both femoral heads of patients with late stage
unilateral osteoarthritis and the normal opposite hip. Intraocsseous pressure was
recorded and lactate concentrations and pH were measured in blood samples obtained
from the two femoral heads. The subchondral pO, in the diseased hip was significantly
lower than pO, in the normal hip (43 torr versus 63 torr). The intraosseous pressure was
significantly higher in the diseased than in the normal hip. The lactate concentration
showed a 50% increase in the diseased hip. There were no differences in pCO, and pH

between the two locations (12).

The pharmacological effects of Actovegin against anoxia seemed to

reverse the process of OA‘and the researcher would. like to confirm this effect.



CHAPTER I

RESEARCH DESIGN

RESEARCH QUESTIONS

Primary research question

What was the mean change of pain score of patients (before & after) receiving

intra-articularly injection of Actovegin?

Secondary research questions
1) What was the mean duration of the symptom of knee pain resolved (measure in days)
with intra-articularly injection of Actovegin?
2) What was the global assessment of improvement of the patients who receive intra-
articularly injection of Actovegin?
3) What was the satisfaction rate of the patients who receive intra-articularly injection of
Actovegin?
4) What were the adverse effects of intra-articularly injection of Actovegin?
5) Could intra-articularly injection of Actovegin alleviate the joint effusion in the OA

patient?

OBJECTIVES

Primary objective
To evaluate the effectiveness of intra-articularly injection of Actovegin for the
treatment of primary knee OA in term of pain VAS score reduction particularly in whom

was unresponsive to NSAID regimen.
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Secondary objectives

To evaluate the mean duration of the symptom of knee pain resolved (measured in days)
after receiving the intra-articularly injection of Actovegin in whom was unresponsive to
NSAID regimen.

To evaluate the patients’ global assessment of improvement after receiving the intra-
articularly injection of Actovegin in primary knee OA.

To evaluate the patients’ satisfaction rate after receiving the intra-articularly injection of
Actovegin in primary knee OA.

To evaluate the adverse effects of intra-articularly injection of Actovegin for the treatment
of primary knee OA.

To evaluate the degree of joint effusion after intra-articularly injection of Actovegin for the

treatment of primary knee OA.

RESEARCH HYPOTHESIS

The mean difference of pain score in patients with knee OA after

receiving Actovegin intra-articularly injection was different from prior to injection.

Statistical hypothesis

Null hypothesis: Maciore = Mater = 0

Alternative hypothesis: Mooioe = Maer 7 0

Hs.oe: mean of pain VAS in patients with knee OA before receiving intra-
articularly injection of Actovegin
... : mean of pain VAS in patients with knee OA after receiving intra-articularly

injection of Actovegin



CONCEPTUAL FRAMEWORK
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Figure 2.1 Conceptual framework demonstrates factors influencing. pain elicited from

disease of knee osteoarthritis




OPERATIONAL DEFINITIONS

Knee osteoarthritis

Diagnostic criteria were based on American College of Rheumatology
classification: (41) Knee pain and radiographic osteophytes and at least 1 of the
following 3 items

1. Age > 50 years
2. Morning stiffness < 30 minutes in duration

3. Crepitus on motion

Fail to conservative treatment

The patients were considered fail to conservative treatment when there

were severe and persistent pains after

® full recommended dosages of NSAID including rehabilitation

program were prescribed and administrated adequately

® any undesired effect of conservative treatment causing the patients

to cease their treatment

RESEARCH DESIGN

This study was designed as a comparative study design (before and

after design) to answer the primary research question.



CHAPTER I

RESEARCH METHODOLOGY

POPULATION AND SAMPLE

Target population

The patients with primary knee osteoarthritis with grade II-lll of Kellgren

& Lawrence criteria.

Study population

All of the patients diagnosed as knee osteoarthritis and failed to

conservative treatment in out-patient clinic, Department of Orthopedics, Chulalongkorn

Hospital were recruited in this study.

Eligibility criteria

Inclusion criteria

Patients’ age more than 50 years old

Both sex

Fail to conservative treatment

Patient who could not tolerate medical treatment
Patient who accepted intra-articular injection

Pain VAS on level walking:-more than or equal to 5

Patients grade II-11l.of Kellgren and Lawrence criteria

Exclusion criteria

Patients who had one or more of the following criteria were excluded

from the study

® Secondary causes of knee OA

® Severe joint instability or severe deformity ( grade IV Kellgren and Lawrence)



1"

® History of intra-articular injection within 6 months
® Bleeding tendency

® History of allergy to calf protein

Sample size

Sample size calculation was based on the ability to detect a clinically
important difference of mean of pain score between before and after injection. The

equation for sample size estimation of two independent means was

n = GZ [ZO,/Q = Zﬁ]2
d2
(0 = 0.05 (type 1 error)
B = 0.10 (type 2 error)a
Zoy, = 1.96 ( two-tailed)
Zp F 1.28 (power of the test is 90%)
d = mean of each pair pain VAS change in pilot group
o’ = variance of pain VAS change in pilot group

From literature review, there was only one article studied the effect of
Actovegin which measured pain VAS as a primary outcome of treatment in knee OA
(40). There was only one treatment group. The mean and SD of pain VAS of before, after

treatment and mean difference were 70.0 + 21.2, 426 + 241 and 27.4 + 20.2

respectively. To use the Ol equal to-0.05 (two-tailed), the power of this study is 90%, the

number of subjects was 5.7.

VAS pain(pre) =70.0 +21.2

VAS pain(post) =42.6 + 24.1

mean difference = 27.4 + 20.2

n = (20.2)2 [1.96 + 1.28]2 = 57

[27.4]2
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The number of calculated sample size in this study was as small as 5.7.
The reason was that the standard deviation of mean difference of the previous study
was so narrow as compared to the very wide mean difference. Even though a very small
number of sample size calculation, the author considered at least number of sample
size for normal distribution. In this study, 30 cases were the appropriate sample size.
When considered 25% drop out rate, the number of sample size would be 40 as shown

below.

(1-0.259)

INTERVENTION

Patients were asked to discontinue all current OA medications but only
tramadol as a rescue medication and were scheduled to return at the end of first and
second week. They were interviewed for demographic and baseline data. They received
intra-articularly injection of actovegin once a week for two times. Subjects had no other
treatment except tramadol which researcher prescribed for pain relief. They were asked
to bring medicine back at follow up period to count for the rest. In addition, they were
expected to report undesired effects happened after .injection (potential adverse
effects). Pain visual analog scale improvement indicated by subject was brought to

researcher in two weeks follow up.

SAFETY MEASURES

The-study protocol-was terminated.if one-of the following happened
® Serious adverse event occurred.
® Patients decided to withdraw from the study.

® Patients got much improved.



13

DATA COLLECTION

After all subjects signed the informed consent form, they were
interviewed about their baseline characteristics, and asked to complete the
questionnaire including VAS on different activities. At the end of the first and second
week, they completed the questionnaire, including complications occurred, their
satisfaction and the overall improvement. Participants were asked to record overall pain
score everyday. If the overall pain came down to 35% from the baseline, that meant the

date for pain resolved (42).

Patients’ global assessment of the treatment

At the end of the first and second weeks, the patient was asked to rate
his/her global assessment of the SWD treatment which were a 6-categorical scale, i.e.
complete recovery, much improved, moderately improved, slightly improved, no

different, or getting worse.

Patients' satisfaction to the treatment

At the end of the first and second week, the patient was asked to rate
his/her satisfaction to the SWD treatment which were a 5-categorical scale, i.e. very

satisfied, moderately satisfied, little satisfied, indifferent, or unsatisfied.
Safety monitoring

The patient was asked to report to the therapist regarding any symptoms
occurring after injection. Adverse events of actovegin, e.g. dizziness, headache, heat
sensations, nausea and reddening of skin, were evaluated at the first and second-week

follow up.
MEASUREMENT

All of the measured variables including administrative variables, baseline

variables, efficacy variables, and safety variables were tabulated in table 3.1.



Table 3.1 Summary of measured variables

14

Administrative variables
B Name
B |dentification no.

®  Telephone no.

Baseline variables / Covariates

" Age (yr) Continuous numerical Mean + SD

B Sex Dichotomous categorical N (%)

®  Body mass index (kg/mz) Continuous numerical Mean + SD

®  Education level Ordinal categorical N (%)

®  Duration of disease (yr) Continuous numerical Mean + SD

®  Affected side Nominal categorical N (%)

B Activity level Nominal categorical N (%)

®  Severity score Continuous numerical Mean X SD

Efficacy variables

®  Pain on level walking Continuous numerical Mean + SD

®  Pain on going up and Continuous numerical Mean + SD
downstairs

®  Pain at night Continuous numerical Mean + SD

" Pain at rest Continuous numerical Mean + SD

®  Pain on weight bearing Continuous numerical Mean + SD

®  Knee circumference Continuous numerical Mean + SD

" Ppatient’s global assessment Ordinal categorical N (%)

®  patient’ s satisfaction Ordinal categorical N (%)

Safety variables

B Adverse events Nominal categorical N (%)




CHAPTER IV

DATA ANALYSIS

GENERAL CONSIDERATIONS

The statistical analysis was focused on the detection of significant

differences between pre and post injection with respect to the overall VAS.

All tests of hypotheses were conducted at the two-sided, and 0.05 level

of significance.

The statistical analysis was performed using SPSS for windows,

release11.0.1 (SPSS, Inc).

PLAN FOR STATISTICAL DATA ANALYSES
Baseline characteristics

The study subjects were examined for their baseline characteristics and

demographic data were described as descriptive data.
Efficacy analyses

Statistical analysis was performed to compare the outcomes between the
pre and post treatment-groups.-The mean and.SD. of pain VAS before-and after injection
were computed with 95% confidence interval. The statistical analysis was summarized in
Table 4.1. Since the primary outcome (VAS) was the continuous variable and the
difference was normally distributed, parametric test (paired t-test) was used to compare

the mean of difference of pain VAS before and after injection.

For the secondary outcomes, the patient’s global assessment and

satisfaction index of week 1 and week 2 were analyzed by Mc Nemar test.



Safety analyses
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The frequencies of adverse events were presented with descriptive

statistics. Test of statistical hypothesis was not applied because the adverse events

were expected to occur in very low frequency.

Table 4.1 Summary of statistical analysis

Variables

Statistical test

Primary efficacy variable

®  Overall pain score

®  Pain on level walking

®  Pain on going up and downstairs
®  Pain at night

®  Pain at rest

®  Pain on weight bearing

Paired t-test
Paired t-test
Paired t-test
Paired t-test
Paired t-test

Paired t-test

Secondary efficacy variables

" Ppatient’ s global assessment of effect (wk 1 vs. wk
2)

" Ppatient’ s satisfaction to treatment (wk 1 vs. wk 2)

B Knee circumference

Mc Nemar test

Mc Nemar test

Paired t-test

Safety variables

B Adverse events

No statistical test




CHAPTER V

ETHICAL CONSIDERATION

GENERAL CONSIDERATION

This study was conducted in accordance with the ethical principles
stated in the most recent version of the Declaration of Helsinki. This study was

approved by the ethical committee of Faculty of Medicine, Chulalongkorn University.

Prior to recruitment into this study, the patients were thoroughly informed
about the following items:
1. Objectives of the study
2. The information about details of the interventions
3. Treatment outcomes and potential side effects
4. The patients’ right to withdraw from the study without interference with their

proper medical care.

A signed informed consent was obtained from the patient without

enforcement. (For consent form, see APPENDIX C).

SPECIFIC CONSIDERATION

The complications of. the treatment regimens such as dizziness,
headache, heat sensations, nausea and reddening of skin were carefully detected. To
beware for these potential complications, close observation for one hour after injection
was performed. The patients were allowed to call the principal investigator at anytime in

case of adverse effects occurred.
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CHAPTER VI

RESULTS OF THE STUDY

FLOW OF STUDY PARTICIPANTS

Figure 6.1 demonstrated flow of study participants. Forty-four were
enrolled. Forty patients came back for first visit: 4 cases were lost to follow up (2 cases
due to inaccessible and 2 cases due to economic problems). Only thirty-two subjects
came back for second visit. There were 8 cases dropped out from the study; 6 cases
were due to much improved and 2 cases were due to getting worse. The characteristics
of all lost cases were similar to those of included cases. Therefore, data of 40 and 32

cases were finally included in the first and second week analysis.

BASELINE AND DEMOGRAPHIC DATA

Table 6.1 demonstrated baseline and demographic data of the patients.

Data of the subjects were presented on their baseline characteristics.

The data variables of the subjects were summarized as mean, SD,
minimum, maximum as follows: age (58.55 + 11.22 yr), sex (female: 37 (84.1%), body
mass index (27.46-+-4.34 kg/mz), education level (Hliterate:~4.5%, primary school:
72.7%, secondary school: 13.6%, university: 9.1%), duration of disease (38.89 + 58.11
months), affected side (right: 22(50%), lifestyle (sedentary: 22.7%; active life: 29.5%, still
working: 29.5%, agriculture: 15.9%, household shore: 2.3%), and baseline severity

score (14.45 + 4.09).
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EFFICACY OUTCOME

Change from baseline of average pain score and pain score on different
activities after 1-week and 2-week of Actovegin injection treatment were normally
distributed, which were confirmed by Kolmogorov-Smirnov test (average pain score
reduction at 1 and 2 week: p = 0.139 and 0.147, pain at level walking reduction at 1 and
2 week: p = 0.194 and 0.149, pain on going up and down stair reduction at 1 and 2
week: p = 0.185 and 0.184, pain at night reduction at 1 and 2 week: p = 0.155 and
0.150, pain at rest reduction at 1 and 2 week: p = 0.243 and 0.209 , pain on weight
bearing reduction at 1 and 2 week: p = 0.219 and 0.144). Therefore, the comparison of
average pain score and pain on different activities between before and after the

treatment were performed by parametric test (paired t-test).

Effectiveness of the treatment between week 0 vs. week 1 and week 0
vs. week 2 were demonstrated in Table 6.2 and 6.3. The change from baseline in
average pain score were 1.48 + 2.51 and 2.27 + 2.76, p = 0.001 and<0.001 for week1
and week 2 respectively. The detail of pain score reduction in certain activities were as
of the followings; pain reduction on-weight bearing were 1.64 + 3.06 and 2.03 + 3.30, p
= 0.002 for both week1 and week 2, pain reduction on going up and downstairs were
2.01 + 3.02 and 3.20 + 3.52, p < 0.001 for both week1 and week 2, and pain on level
walking were 2.01 + 3.02 and 2.93 + 3.15, p<0.001 for both week 1 and week 2. These
pains on activities were improved statistically significant in both week 1 and 2 follow up.
However, the pain-reduction at rest was 0.34-+ 3.03 and-0.78+ 2.57, p = 0.502 and
=0.106 for week1 and week 2 respectively. These pain reduction at rest revealed no
statistical significance in neither week 1 nor 2 follow up:while the pain reduction at night
were 1.28 + 4.30 and 2.25 + 4.67, p = 0.078 and =0.01 for week1 and week 2
respectively. This pain reduction at night was statistically significant in only week 2 but

not in week 1.

The secondary efficacy outcomes of the present study comprised knee
circumference, global assessment index, patient’s satisfaction index, duration of pain

resolved, and adverse events. Because change from baseline of knee circumference
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reduction after 1-week and 2-week of Actovegin injection treatment revealed normal
distribution, which was confirmed by Kolmogorov-Smirnov test: p = 0.177 and 0.186 at
week 1 and week 2 respectively, the parametric test (paired t-test) was employed. There
was no statistically significant difference of knee circumference between before and

after treatment.

Regarding the secondary outcomes, the global assessment index in
week 1 and week 2 were shown in Table 6.4. The improved group (much, moderately
and slightly improved) compared to the non improved group was 74.4%: 25.6%, week 1;
90%: 10%, week 2 respectively). The numbers of improved and not-improved groups in
week 1 and week 2 was analyzed by Mc Nemar s test (Table 6.5). Considering the
patients’ satisfaction index of treatment, the satisfied groups (little, moderately and very
satisfied) were 79.5% and 93.1% in week1 and week 2 respectively (Table 6.6). The
numbers of satisfied and unsatisfied groups in week 1 and week 2 was also analyzed by
Mc Nemar s test (Table 6.7). Table 6.8 revealed the duration of pain resolved after first

injection which was 6.27 + 4.34 days, with ranged from 1 to 14 days.

SAFETY OUTCOME

The adverse events of Actovegin injection intra-articularly were
demonstrated in Table 6.9. The adverse events ranged from 7.5 - 9.4%. All of the
adverse events were inflammation, persistent pain-and more disabled in the following

day, which could be resolved in a few days. There was no serious adverse event at all.
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32 Included in Analysis week 2

Figure 6.1 Flow of study participants
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Table 6.1 Baseline characteristics of the patient
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Characteristics

mean SD min max

Age (yr) 58.55 11.22 47.0 81.0
Sex (female) 37(84.1%)
Body mass index (kg/mz) 27.46 4.34 18.36 37.66
Educational level

llliterate 2 (4.5%)

Primary school 32 (72.7%)

Secondary school 6 (13.6%)

University 4 (9.1%)
Duration of disease (mo) 38.89 58.11 1.0 240.0
Affected side (right) 22(50%)
Activity

Sedentary 10 (22.7%)

Active life 13 (29.5%)

Still working 13(29.5%)

Agriculture 7 (15.9%)

Household shore 1(2.3%)
Severity score (0-24) 14.45 4.09 5.5 22.5

Note: Data were mean, SD, minimum, maximum or n (%)
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Table 6.2 Pain score on different activities, average pain score and knee circumference compared

between week 0 and week 1

Efficacy variables Score at week Score at week  Mean difference 95% confident P-value®
0 1 + 8D interval
lower upper

Pain on level walking 6.96 £1.97 5051 2.71 1.91+3.17 0.85 2.96 0.001*
Pain on going up and 7.58 £ 1.75 5.57 £ 2.50 2.011£3.02 1.01 3.02 <0.001*
downstairs
Pain at night 4921335 3.64 k297 1.28 £ 4.30 -0.15 2.72 0.078
Pain at rest 2.60 %285 2.26 237 0.34 £3.03 -0.67 1.35 0.502
Pain on weight 574%2.380 410%295 1.64 +3.06 0.62 2.67 0.002*
bearing
Average pain score 559F 175 4111+236 1.48 £ 2.51 0.64 2.32 0.001*
Knee circumference 4209482  41.97%519 012 1.41 -0.34 0.58 0.607

Note: @ Paired t-test

* Statistically significant
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Table 6.3 Severity score, pain score on different activities, average pain score and knee

circumference compared between week 0 and week 2

Efficacy variables Score at Score at Mean difference 95% confident P-value®
week 0 week 2 + 8D interval
lower upper

Severity score 14421393 10.53%6.07 3.89 1 4.71 222 5.56 <0.001*
Pain on level walking 712%x213 418%x279 2931315 1.76 4.11 <0.001*
Pain on going up and 7731184  453%276 320k 352 1.89 4.51 <0.001*
downstairs
Pain at night 477 £ 356 252+ 261 225+ 467 0.58 3.92 0.010*
Pain at rest 277%310 1.98%x277 0.78* 257 -0.18 1.74 0.106
Pain on weight 587 £3.06 = 383%3.15 2.03 £3.30 0.80 3.26 0.002*
bearing
Average pain score 5691192  342%247 227 t2.76 1.24 3.31 <0.001*
Knee circumference 4215+484 4185+ 485 029+ 134 -0.20 0.78 0.237

Note: @ Paired t-test

* Statistically significant



Table 6.4 Patient’ s global assessment at week 1 and 2
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Efficacy variables Week 1
(n = 39)

Week 2
(n = 29)

Patient’ s global assessment

®  Much improved 8 (20.5%) 11 (37.9%)
®  Moderately improved 13 (33.3%) 12 (41.4%)
®  Slightly improved 8 (20.5%) 3(10.3%)
B No difference 8 (20.5%) 3(10.3%)
B Getting worse 2 (5.1%) 0 (0%)
Note: Data were n (%)
Table 6.5 Patient’ s global assessment difference between week 1 and 2
Week 1 Week 2 Total  P-value®
Improved Non-improved
Improved 20 1 21 125
Non-improved 6 2 8
Total 26 3 29

Note: Data weren

@ Mc Nemar test
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Table 6.6 Patient’ s satisfaction at week 1 and 2

Variables Week 1 Week 2
(n = 39) (n = 29)
Patient’ s satisfaction
®  Very satisfied 16 (41.0%) 12 (41.4%)
®  Moderately satisfied 14 (35.9%) 12 (41.4%)
B |ijttle satisfied 1 (2.6%) 3 (10.3%)
® Indifferent 4 (10.3%) 2 (6.9%)
B Unsatisfied 4 (10.3%) 0 (0%)

Note: Data were n (%)

Table 6.7 Patient’ s satisfaction difference between week 1 and 2

Week 1 Week 2 Total  P-value®
Satisfied Unsatisfied

Satisfied 21 2 23 .289

Unsatisfied 6 0 6

Total 27 2 29

Note: Data weren

@ Mc Nemar test



Table 6.8 Duration to pain resolved after first injection
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Outcome mean SD min max
Duration to pain resolved 6.27 4.34 1 14
(days)
Table 6.9 Adverse events of Actovegin
Adverse events Number of Frequency
remained subjects n (%)
First week adverse event; 40 3(7.5%)
Second week adverse event; 32 3(9.4%)
Adverse event frequency.
® Rash 0
® Nausea 0
B Effusion 2
®  Inflammation 1
B Persistent pain 2
" More disabled 3
®  Anaphylaxis 0

Note:  Some patients experienced more than one event



CHAPTER VII

DISCUSSION, CONCLUSION AND RECOMMENDATION

DISCUSSION
Baseline characteristics

The main objective of the present study was to assess treatment effect of
a kind of protein dialysate of calf blood extraction (Actovegin) on the intensity of pain
measured by pain visual analog scale score (PVAS). The most reliable indicator of the
existence and intensity of pain is patient self-reporting. These data were reliable
according that there was no inter observer variation because all the scores were
assessed by the same evaluator (individual patient per se) both before and after
intervention. As a result, assessment of pain experience is always subjective and the
data obtained can be influenced by psychological (pain experience, pain expectation,

cognitive function), social and medical factors (43).

In this clinical trial the baseline variables were included age, sex, body
mass index, education level, affected side, lifestyle, severity score (Table 6.1). Because
the data of age, body mass index, and severity score were distributed in normal
distribution spectrum, it was appropriate to report these data in term of means with
standard deviations. The mean age of subjects was 58.55 years with only one case of
81 year old subject which the author believed. that there was'very little effect on high
number of total cases. The average of body mass index of these subjects was 27.46
which were classified as' obese group (44). There was evidence of body weight on
severity of OA knee (45). The average severity score of the subjects was 14.45.
According to the severity score (Lequesne’ s index), the score ranged from 11 to 13 was
categorized into very severe group and the score more than or equal to 14 was
extremely severe (46). Therefore, the subjects in this study had extremely severe degree
of osteoarthritis. There were more female patients in this study which was corresponded

to many studies of prevalence of osteoarthritis patient in general population (47).
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Concerning the education level, most subjects graduated from primary school because

this study was performed in public hospital.

Effectiveness

In the present study, the effectiveness was estimated from primary
outcome, i.e. average pain score improvement, and secondary outcomes, i.e. knee
circumference, global assessment index, patient satisfaction index, duration of pain

resolved and adverse events.

For the primary outcome, the author planned to analyze the average pain
reduction of week 2 from baseline according to the maximum effect of Actovegin on the
second week (39). Unfortunately, a considerable number of subjects were withdrawal
after the first week; therefore the average pain reduction of week 1 from baseline was
also analyzed. The average pain score reduction between week 0 and week 2 (Table
6.3) was statistically significant between before and after intervention with the 95% CI of
difference of 1.24 and 3.31. The average pain score reduction between week 0 and
week 1 (Table 6.2) revealed similar improvement to that between week 0 and week 2. In
the present study, baseline average pain score was 5.69 (before intervention). If we
considered in detail of pain improvement in certain activities ;pain on weight bearing,
pain on going up and downstairs and pain on level walking, these pains on activities
were statistically significant improved in both week 1 and 2 follow up and there was a
tendency of dosage time dependent as well. Also the 95% CI of average pain score at
week 2 follow-up.could reach the-clinical significant improvement (42) (22-58%), and
make global assessment moderately to much improved, and also the high proportion of
moderately to very: satisfied patients. ‘However, pain ‘at rest revealed no statistically
significant in neither week 1 nor 2 follow up. Even though pain at night time revealed
statistical significant in week 2 but not in week1, the 95%CI of week 2 was still low (0.58-
3.92) and might not be considered clinical significant. A good explanation of these
outcomes could be explained by the nature of the disease which is not only mainly
degenerative process but also activity aggravation. According to the function of knee as

a weight bearing joint, cyclical movement all day long, and also the pain of knee



30

osteoarthritis could be percept from many kinds of nerve endings, the author postulated
that the pain from mechanical stimuli might be alleviated from the effect of the
intervention in this study while the pain from chemical stimuli played a high influence on

the ultimate pain evaluation (48).

From the results of this study (Table 6.2 and 6.3), there was evidence of
pain score reduction in all kind of pain from mechanical loading (e.g. pain on level
walking, pain on going up and downstairs, pain on weight bearing). Contrarily, pain
without mechanical load (e.g. pain at night and the pain at rest) were not improved
significantly. Because of considerable magnitude of visual analog average pain score at
the beginning (5.69), the pain improvement could be demonstrated at clinical significant
level. Pain visual analog score on varying activities such as pain at level walking, pain
on going up and downstairs, pain on weight bearing were rather high magnitude at base
line, so it was not so difficult to demonstrate the statistically and clinically significant
difference after treatment. On the other hand the pain at night and the pain at rest might
be rather more difficult to demonstrate the difference according to the base line
magnitude of the pain. As a result of the present study, the author recommended the
criteria of patient recruitment in further study as a considerably high magnitude of pain
at rest and pain at night time (such as more than 5) to- demonstrate a distinguish

difference improvement.

Compared to the previous article (40) that reported favorable outcome
for the application of Actovegin, itthad small sample:size, did not categorize pain score
on different activities and followed up the patient only one time. The present study
conducted with adequate sample size and the proper methodology but needed more
degree of strength of evidence such as a double-blinded placebo controlled trial.
According to the favorable outcome of the present study, the author encouraged further
study of economic dimension which might be more proper as an alternative injection

therapy to the osteoarthritis patient.

Considering the change from baseline of knee circumference reduction

after 1-week and 2-week of Actovegin injection treatment (Table 6.2 and 6.3), there was
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no statistically significantly circumference reduction between before and after the
treatment. The author believed that the amount of synovial fluid content intra-articular
was so little that it could not be demonstrated by direct measurement by this mean. As a
result the author recommended no need for knee circumference measurement as a
purpose of synovial fluid volume change in further studies. However that does not mean

other purposes such as muscle atrophy which may be measurable.

Regarding the secondary outcomes, the patient’s global assessment
showed the improved (much, moderately and slightly) group proportion was far out
weight to the non improved one (74.4% : 25.6%, week 1; 90% : 10%, week 2) (Table
6.4). When compared between the numbers of improved and not-improved groups in
week 1 and week 2, there was no statistical significance by Mc Nemar' s test (Table
6.5). Considering the patients’ satisfaction index of treatment, the satisfied groups (little,
moderately and very satisfied) were 79.5% and 93.1% in week1 and week 2 respectively
(Table 6.6). When compared between the numbers of satisfied and unsatisfied groups in
week 1 and week 2, there was no statistical significance by Mc Nemar s test (Table
6.7). Because there were no statistical significant difference of both patient’s global
assessment and patients’ satisfaction index of treatment, this implied the effect of
Actovegin could be detected as early as the first week after injection. Concerning other
secondary outcome; the mean duration to pain resolved was 6.27 days (ranged from 1
to 14 days) (Table 6.8), which was considered as useful in clinical practice. Because the
natural history of osteoarthritis was periodical recurrence, the author planed to extend
the follow up period. Unfortunately, the prolong follow up was not feasible, so we could

not get those information.
Compliance

Concerning the Actovegin intra-articular injection compliance, the single
injection group had better compliance than the double injection group. In the present
study, the author found that the patients who refused the second injection were due to
either adverse reactions or a high satisfied improvement. In addition the double injection

group revealed tendency of both clinical and statistical significant improvement of this
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intervention. These outcomes probably implied the strength of relation between the
dosage and time to the improvement and corresponded to the study of Kanowski (39)

who reported the maximum efficacy of Actovegin at week 2.
Co-intervention

There was no co-intervention in this study because all patients did not
have to take any rescue medication at all. This probably implied that the nature of the

osteoarthritis was not so serious enough for patients.
Safety

In this study, adverse events occurred in approximately 7.5% and 9.4%
of the patients (week 1 and week 2 respectively) (Table 6.9). The common events found
in the present study were effusion, inflammation, persistent pain, and more disabled. All

these events were not serious and resolved within a few days.
Limitation

This study had some limitations in generalizability, e.g. the results might
be applied to subjects with moderate to high pain severity score who were failed to oral
medication or physical therapy, but not to the patients with higher degree of
osteoarthritis. The ecompliance in this study also made the limitation as shown by a high
drop out rate. This might be due to a considerable invasive procedure of injection. In

addition, the outcomes were subjective; therefore this could minimize the strength of

the evidence in this present study.

CONCLUSION AND RECOMMENDATION

There was clinical and statistical improvement in pain visual analog
score on activity or movement since the first week of intra-articular injection of Actovegin
for the treatment of knee osteoarthritis patients. The patients’ global assessment and
the patients’ satisfaction index revealed a high percentage of favorable groups. The

duration to pain resolve was 6.3 days. The adverse events ranged from 7.5 - 9.4%.
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Therefore, intra-articular injection of Actovegin could be recommended as an alternative
treatment in the moderate degree of osteoarthritic patients with moderate to high

magnitude of pain severity score and failed to oral medication or physical therapy.

The results of this study are applicable only with this treatment protocol.
Stronger evidence-based study such as RCT or other group of high magnitude pain
score at rest should be conducted. However, there were varieties of injection therapy
protocol for knee osteoarthritis patients. Further studies should be planned to evaluate
for the economic dimension which compare to other injection therapy that might impact

the cost of treatment.
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APPENDIX A
SELECTION OF SUBJECTS

Inclusion criteria

Subjects must fulfill all of the following criteria for entrance into the study.

Criteria es

<

1. Primary OA knee

Age> 50 yr

Fail to conservative treatment

Patient who can not tolerate medical treatment
Patient who accepts intra-articular injection

Pain VAS on level walking more than or equal to 5

N o o M w0 D

Patients grade II-Ill of Kellgren and Lawrence criteria

8. Agree to participate in the study and sign consent form

Joooooby

Note: A “ NO” for any inclusion criteria is sufficient to exclude the subject.

Exclusion criteria

Subjects fulfilling any of the following criteria will be excluded from the study.

Criteria yes
1. Secondary causes of knee OA
Bleeding tendency
History.of allergy to calf protein

History of intra-articular injection within 6 months

U N

HiRINNE

Severe jointinstability or severe deformity

( grade IV Kellgren and Lawrence)

Note: A “ YES” for any exclusion criteria is sufficient to exclude the subject.

no

Looooouy

no

O UHHH
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APPENDIX D
CASE RECORD FORM

Title: The Effectiveness and Safety of Intra-articular injection of Actovegin in Osteoarthritis of

the Knee : A Phase Two Clinical Trial

Principal investigator: Somsak Kuptniratsaikul

Record ID El:lj

Protocol............... #0_ __4F & 8§ (8 4NN EN T, Date........... [oiiiiiii. Lo,

Baseline data

1. AgE...coovenns years

2. Sex [ Male [] Female

3. Weight.....coonees kg

4. Height........o e cm

5. BMleooreoeeiieeiiin, kg/m®

6. Educationlevel.............cooooii

7. Duration of disease.........coooii i years

8. Affected side LI Right O] Left L1 Bilateral
9. VACHVItY 1eVeI L i et it i e e

10. Duration to pain resolved...........c.covviiiiiiinnnn.



Outcome data

45

Outcome

Week 0

Week 1 Week 2

11. VAS pain at level walking

12. VAS pain on stair climbing

13. VAS pain at night

14. VAS pain at rest

15. VAS pain on weight bearing

16. Average VAS

17. Knee circumference

18. Number of Tramadol USE... ... per 2 weeks

19. Number of injection of aCtOVEgiN......ccveveiiiiieeeeiiiee e times

20. Patients’ global assessment score:

21. Patients’ satisfaction score:

Global assessment score

Satisfaction score

a. complete recovery
b. much improve
c.moderately improve
d. slightly improve

e. . no different

f.  getting worse

1.very satisfied

2. moderately satisfied
3. little-satisfied
4.indifferent

5.unsatisfied




<
0]
w

22. Adverse effects:
a. Rash
b. Nausea/Vomiting
c. Joint effusion
d. Jointinflammation

Persistent pain > 2 hr after injection

O Odoodnd
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