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Executive Summary

Alternative therapies are becoming popular for treatment of many medical conditions
including osteoarthritis of the knee. Bee sting therapy is one of them. However, it is relatively
new to Thai people but has a reputation of being effective for treatment of several joints
complaints including knee pain. Research involved bee sting therapy effectiveness on
osteoarthritis of the knee in terms of pain relief, improvement of range of motion, patient’s
satisfaction and side effects is still lacking. This study aims to answer these questions to
provide information that will help patients and their doctors to decide whether bee sting
therapy is a useful alternation for osteoarthritis of the knee. This study compared the clinical
outcomes before and after treatment of bee sting therapy for 4 weeks in patients with OA

knee who registered at Mae Fah Luang University Hospital in Thailand.

The results of this study showed that bee sting therapy can be effective in reducing
pain and improving active and passive range of motions of the knee in patients with OA knee.
Also, all the participants were very satisfied on quality of life improvement, 90% of them
were very satisfied on pain improvement and treatment, 85% on function improvement, and

80% on mobility improvement.
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Abstract

“Effects of bee sting therapy in patients with osteoarthritis of the knee™

Background: Bee sting therapy is increasingly used to treat patients with many diseases that
include osteoarthritis of the knee. However, there are no clinical studies to determine its
effects on pain and range of motion. This study aimed to determine whether bee sting therapy
can improve physical function, reduce pain intensity, increase range of motion, and whether

patients with OA knee are satisfied to these effects.

Methods/design: This study is a single group, pretest-posttest design. Forty-one patients
aged over 45 years with osteoarthritis of the knee experiencing symptoms of disease for at
least 6 months and had limitation of movements of the knee and no allergy to bee venom,
were included in the study. Live bees were used to administer bee venom once per week for
four weeks. The Modified Western Ontario and McMaster Universities Osteoarthritis Index
(WOMAC) Thai version, pain visual analogue scale (VAS), and active/passive range of
motion (ROM) were measured before treatment and after 4 week sessions of treatment.

Patient satisfaction was measured at the end of treatment.

Results: Twenty patients completed the four weeks of bee sting therapy. There were
statistically significant improvements in Modified WOMAC (all 3 subscales: p = 0.00) and
pain visual analogue scale after 4 weeks of treatment (pain VAS usual: p = 0.00; pain VAS
nocturnal: p = 0.004; pain VAS during activities: p = 0.006). Also, there were significant
increased in active ROM in flexion and extension of the knee (p = 0.001 and p = 0.001,
respectively) and passive ROM in flexion and extension of the knee (p = 0.001 and 0.015,
respectively). Adverse effect (rash and redness in distant parts of body caused by the stings)
occurred in one case and the patient decided to withdraw from the treatment. One case
experienced minor adverse effect (local rash and redness less than 20 mm) and patient

decided to continue the treatment.

Conclusion: Bee sting therapy can be effective in reducing pain and improving range of

motions in patients with osteoarthritis of the knee.
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Chapter 1: Introduction

1.1 Background and Signification of the Research Problem

Osteoarthritis refers to clinical syndrome of joint pain which can cause functional
limitation and decreasing quality of life (National Institute for Health and Clinical
Excellence, 2008). Osteoarthritis involves loss of joint cartilage, death of cells under
the cartilage, and also cartilage and bone proliferation which commonly includes
inflammation of the tissue around the bursae surrounding joints (Fabio and Jaconello,
2002). Most of patients with osteoarthritis of the knee often have pain in and around
the knee which typically worsens with weight-bearing, morning stiffness, and gel
phenomenon (Hochberg ef al., 1995). The physical examination often finds
tenderness on palpation, bony enlargement, crepitus on motion, and limitation of joint
motion (Hochberg er al., 1995). The management of osteoarthritis of the knee
includes pharmacological and non-pharmacological approaches including therapeutic
exercise, and surgery treatment (Hochberg er al., 1995). Nowadays, alternative
therapy such as bee sting therapy is an optional treatment for patients with
osteoarthritis of the knee. However, it is relatively new to Thai people but has a
reputation of being effective for treatment of several joints complaints including knee
pain. Research involved bee sting therapy effectiveness on osteoarthritis of the knee
in terms of pain relief, improvement of range of motion, patient’s satisfaction and side
effects is still lacking. This study aims to answer these questions to provide
information that will help patients and their doctors to decide whether bee sting

therapy is a useful alternation for osteoarthritis of the knee.

1.2 Objectives of Research

The purpose of this study was to determine whether bee sting therapy can improve
physical function, reduce pain intensity, increase range of motion, and whether

patients with OA knee are satisfied to these effects.



1.3 Conceptual framework
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1.4 Hypothesis

Hy: 1. After four weeks treatment of bee sting therapy, physical function will

be improve in patients with OA knee.

Hy: 2. After four weeks treatment of bee sting therapy, pain around knee joint

will be decrease in patients with OA knee.

Ho: 3. After four weeks treatment of bee sting therapy, the range of motions of

the knee will be increase in patients with OA knee.
1.5 Scope of the Research

This research was the pretest-posttest study. The target population was 40 patients
with OA knee. aged over 45 years old and no history of bee sting allergy. The
participants were received the assessment at baseline and at the end of 4 weeks of
treatment. The primary outcome measure was the modified WOMAC (The Western
Ontario and McMaster Universities) Index of osteoarthritis (Thai Version). A pain
visual analogue scale (VAS), active and passive range of motion (ROMs), and the

patient satisfaction were the second outcome measure.
1.6 Definition
Bee sting therapy

Bee sting therapy is the treatment that used the live bees to administer bee venom.
The physician will hold a live honey-bee in a pair of tweezers then placed it in contact

at trigger points for 3-5 minutes in a course of treatment.
Osteoarthritis of the knee (OA knee)

Osteoarthritis is a heterogenous group of conditions that leads to joints signs and
symptoms which are associated with defective integrity of articular cartilage, and also

related changes in the underlying bone at the joint margins of the knee.



Chapter 2: Literature review and previous research

Osteoarthritis

Osteoarthritis (OA) is defined by the American College of Rheumatology as a
heterogenous group of conditions that leads to joints signs and symptoms which are
associated with defective integrity of articular cartilage, and also related changes in
the underlying bone at the joint margins (Sarzi-Puttini et al., 2005). The prevalence of
OA of the knee is increase with age and is more common in women than in men
(Felson D.T., 2006). The risk factors include obesity, knee injury, previous knee
surgery, and occupational bending and lifting (Felson D.T., 2006). The clinical
symptoms of patients with OA knee include pain in and around the knee that is
typically worse with weight-bearing and improved with rest, morning stiffness, and
gel phenomenon (Hochberk ef al.. 1995). On physical examination, patient with OA
knee often have tenderness to palpation, bony enlargement, crepitus on motion, and/or

limitation of joint motion (Hochberk ef al.. 1995).

Criteria for the classification of OA of the knee

The American College of Rheumatology criteria for the classification of OA of the
knee have precision for identification of patient with symptomatic OA of the knee,

which these criteria are described as following:
Traditional format
Knee pain and radiographic osteophytes and at least 1 of the following items:
Age > 50 years
Morning stiffness < 30 minutes in duration

Crepitus on motion
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Classification tree
Knee pain and radiographic osteophytes

Or knee pain and age > 40 years and morning stiffness < 30 minutes in

duration and crepitus on motion
Treatment for patients with OA knee

Treatment of OA knee involves relieving pain, attempting to adjust mechanical
malalignment, and indentifying and addressing manifestations of joint instability
(Felson D.T., 2006). The treatment plan for patients with OA knee must be
individualized and tailor to the severity of the symptoms (Hochberg et al., 1995). The
medical management of patients with OA knee includes nonpharmacologic therapy
(e.g. patient education, health professional social support via telephone contact,
weight loss, physical therapy, occupational therapy, aerobic exercise program),
pharmacologic therapy (intraarticular steroid injections, non-opoid alangesics, topical
analgesics, nonsteroidal intiinflammatory drugs, opoid analgesics), and surgical
treatment (Hochberg et al.. 1995). The alternative treatments include herbs, diets,
homeopathy, mind-body interventions, manual healing, electromagnetic therapy, and
acupuncture, are the complementary or alternative therapies for patients with OA

(Sarzi-Puttini ef al., 2005).
Bee venom acupuncture

The acupuncture needle coated with venom acupuncture (or apipuncture) had been
used to treat pain, which bee venom can promotes the expression of genes in spinal

neurons that down-regulate pain (Cherniack E.P., 2010).
Previous studies about bee venom therapy in patients with osteoarthritis

There are a few studies investigating the effects of a bee sting therapy or bee venom
therapy in patients with osteoarthritis. Study by Kwon er al. (2001), this RCT study
compared therapeutic effects between traditional needle acupuncture (n = 20, once a
day, needle were selected within five points (or 10 bilaterally) among these acupoints

Xuehai (SP10). Liangqiu (ST34), Zusanli (ST36), Yanglingquan (GB34), Taichong
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(LR3), He Ding (Ex-LE2) and bilateral Xi Yan (Ex-LE5)) and bee venom
acupuncture (7 = 40, twice a week for 4 weeks at He Ding (Ex-LE2), and bilateral Xi
Yan (Ex-LES5) and Ququan (LR8)) in patients with OA knee. The result of this study
showed a significantly higher proportion of subjects reported sustained pain reduction
as compared with subjects who received traditional needle acupuncture. Also, the
computerized infrared thermography (IRT) score was significantly improved and
paralleled the level of pain relief. Another study by Wang OH et al. (2001), this study
was uncontrolled study that determined the effectiveness of BVA treatment. 70
patient with OA knee received BVA treatment once or twice a week at EX-LE2, EX-
LE4, LR3 and ST34. The results of this study showed the improvement in Lysholm

and Karlsson’s knee joint evaluation scale after treatment.

Components of bee venom

Bee venom is a compound that contains immunoreactive and neuroactive peptides,
enzymes, glucose, fructose, and water (Cherniack E.P., 2010). The various
components in bee venom include a variety of peptides (including melittin, apamin,
adolapin, the mast-cell-degranulating peptide). enzymes (i.e., phopholipase [PL] A»),
biologically active amines (i.e.. histamine and epinephrine), and nonpeptide
components which have a broad variety of pharmaceutical properties (Son e al.,

2007). The constituent compounds of bee venom are described in the table below:
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Components MW Contents Major characteristics
(% dry BV)

Peptides

Melittin 2840 40-50% 26 amino acid
Enhance of PLA,; activity
Cytotoxic effects against cancer cells
Anti-inflammatory and anti-arthritic effects

Apamin 2036 2-3 10 amino acid
Inhibition of Ca®*-activated K* channel
Cytotoxic effect against cancer
Nociceptive effect
Anti-inflammatory properties

MCD peptide 2588 2-3 22 amino acid
Anti-inflammatory and analgenic effect
Histamine release(low dose)
Histamine release inhibition (high dose)
Anti-allergic effect

Adolapin 11,500 1 Inhibition of PLA> and COX activity
Anti-inflammatory activity
Analgesic effect

Protease inhibitor | 9,000 <0.8

Minimine 6,000 2-3

Procamine A, B 1.4

Secarpin 0.5

Tertiapin 0.1

Melittin F 0.01

Cardiopep <0.7

Enzymes

PLA, 19.000 10-12 Cytotoxic effects against cancer cells

Inflammatory effects




13

Hyaluronidase

Glucosidase
Acid  phophomo-

noesterase

Amines
Histamine
Dopamine

Norepinephrine

Others
Carbohydrates
r-Aminobutyric
acid
B-Aminoisobutyric

acid

38,000

170,000
55.000

307.14
189.64
169.18

307.14
189.64

169.18

1.5-2

0.6

1.5
0.13-1
0.1-0.7

1.5
0.13-1

0.1-0.7

Anti-tumor effects

Selectively attacks tissue hyaluronic acid

polymers

Increase the capillary permeability

Immune
properties

Antigenic

response

and  tissue-spread

Table 2-1: Components of bee venom and their major characteristics (Son et al.,

2007, p.248)

Anti-inflammation effects of bee venom

The anti-inflammatory properties of the components in

bee wvenom include

suppression of phospholipase A,, free radical production. and alpha-1 acid

glycoprotein gene expression, and activation of nitrous oxide (Cherniack E.P., 2010).
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Also, its properties have anti-inflammation mechanisms include inhibition of
inflammatory gene activation (in mouse macrophages), reduction of cyclooxygenase-
2 (COX-2) activation, mRNA expression, decrease of inflammatory cytokines tumor
necrosis factor-alpha (TNF-a) and interleukin-1beta (IL-1B), and superoxide
production (Cherniack E.P., 2010). In study by Park ef al. (2004), this study reported
that bee venom treatment decreased the level of tissue swelling and osteophyte
formation in a chronic arthritis model, and also reduced edema formation in an acute
model. Another study by Lee et al. (2004), this study evaluated the anti-inflammatory
and anti-cytokine effect of bee venom on a murine type-II collagen-induced arthritis
model. In the experiment group, 0.1 ml bee venom was injected at acupuncture joint
(Zusanli) near both knees twice a week for a total of 5 times, while the control group
normal saline was injected at the same frequencies. The results of this study showed
that the mean arthritis index and the number of arthritic limbs were significant lower
in the treatment compared to control group, and also the bee venom treatment group
was suppressed the production of TNF-o compared to control group. This study
indicated that acupuncture therapy with bee venom suppressed the development of
arthritis and caused inhibition of the immune responses in type-Il collagen-induced

arthritis.
Anti-arthritic effects of bee venom

The properties of bee venom can decrease the level of nitric oxide (NO) and TNF-a
generation, which is involved in the influx of inflammatory cells, the erosion of joint
cartilage and bone destruction in the inflammatory arthritis (Son et al., 2007). Also,
bee venom has an inhibitory effect on the LPS-induced generation of reactive oxygen

species (ROS) and the release of calcium (Son et al., 2007).
Anti-nociceptive effects of bee venom

Although bee venom has been reported to cause tonic pain and hyperalgesia, but it
also have anti-nociceptive effects on inflammation (Son et al., 2007). In study by
Kwon et «l. (2001), this study evaluated the anti-arthritic effect of bee venom
treatment in the adjuvant-induced arthritis model, and also investigated whether

injection of bee venom into an acupoint near the inflamed site had more potent anti-
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nociceptive effects on chronic arthritis than injection into a more distant non-acupoint.
This study observed the effects of bee venom from 12 days through 21 days post bee
venom treatment. The results showed that the thermal and mechanical hyperalgesia
induced by adjuvant injection were dramatically relieved by long-term bee venom
therapy. The bee venom treatment suppressed adjuvant-induced Fos expression in the
lumbar spinal at 3 weeks post-treatment, also injection of bee venom into the Zusanli
acupoint has significantly greater analgesic effect on arthritic pain as compared to a

more distant non-acupoint.
Allergy to bee stings

Bee stings are particularly dangerous for allergic people (Bogdanov S., 2012). The
allergic reaction can be divided into a heavy local reaction and a general allergic

reaction (Bogdanov S., 2012).

- Heavy local reaction: the redness after sting does not remain local, but
expands over the extremities. The swellings can be very painful and can
continue for a longer period of time.

- General reaction: the symptoms include shivering, vomiting, nausea,
shortage of breath, tension with caused rash, swelling of face or neck,

difficulty in breathing, drop in blood pressure.

Generalized reactions are considered to be serious and needs adequate response and
monitoring of patients as in rare case it may rapidly become life threatening. These
patients with a history of generalized reaction to bee sting or bee products should not

be accepted for bee sting therapy.

In addition, in some cases., a reaction to bee stings such as pruritus and urticaria,
faintness and hypertension, respiratory difficulty and asthma, nausea, vomiting and

diarrhea can occur within 30 minutes (Frankland and Lessof, 1980).
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Chapter 3: Research Methodology

3.1 Design

This study is a single group, pretest-posttest design. We intended to compare the
before and after treatment effects of bee sting therapy in patients with osteoarthritis of
the knee. The trial is approved by the Mae Fah Luang University’s human ethics

committee.

3.2 Participants
Patients with OA knee who attended bee venom therapy clinic for treatment at
Department of Alternative, Mae Fah Luang University Hospital, Chiang Rai,

Thailand, were recruited into this study.

3.2.1 Inclusion criteria:

e Over 45 years of age

e Diagnosis of OA knee by physician

e knee pain and radiographic osteophytes, or knee pain and morning stiffness <
30 minutes in duration and crepitus on motion

e Experiencing symptoms of osteoarthritis of the knee lasting for at least the
previous six months

e Limitation of range of motion of knee joint

3.2.2 Exclusion criteria:

e History of allergy to bee sting

e Pregnant

e Advanced cardiovascular complications
e Gouty arthritis

e Rheumatoid arthritis

e Intra-articular knee injection within one month of study inception

3.3 Recruitment
Participants were recruited through advertisement in the alternative medical clinic in
Mae Fah Luang University Hospital. If patients are interested in participation, they

were asked to answer screening questions to determine their eligibility. All
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participants received written and verbal explanations of the purposes and procedures
of the study. Any questions from the participants were answered. The participants
were informed of the potential benefits and any potential harm. Also, they were
informed that they could drop out of the study at any point, from signing the form to
the completion of the study, without repercussions. If they agreed to participate, they
would sign a consent form approved by Mae Fah Luang University’s human ethics
committee. All patient’s history, assessment tests, raw data, and confidential
documents from this study were stored securely according to the requirements of the

ethics committee.

e

! Recruitment |

Physman dlagnose OA knee
e ————————
3,
~ + 0 TR 2 R TR R T e
Physnman and patient select bee sting therapy treatment

A S S R

S NS4 AR R TG

Assessed for ehgibnhty (n= 52) 4 Not meeting inclusion
ST A— criteria (n = 10)

s e et

Assessment at baselme (n =42)

L T A D S

Positive or systemic reaction

- Skin test *  Excluded (n=1)

i No allergy
{
e T T e ‘ S S LR >

Enroll for bee stmg therapy (n =4 l)

o

Received intervention for | week and
discontinued (n = 14)

Administer bee sting therapy

Received intervention for 2 weeks and
once per week for four weeks

discontinued (n = 3)

IR A Received intervention for 3 weeks and
Assessment at week 4 discontinued (n = 4)

(n= 20) e —

A S R TR

Figure 3-1: Study sequence. Process of recruitment, administer to treatment and

outcome assessment.
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3.4 Description of the intervention

3.4.1 Treatment procedure

All patients were assessed at baseline and 4 weeks after initial treatment. The
bee sting therapy was taken over 4 weeks of treatment. Patients were removed from
the study in case of nonattendance to treatment visits, refusal to take further bee sting

therapy, severe side  effects after treatment, and expression of desire to withdrawal.

3.4.2 Treatment details

Patients received a total of four bee sting treatment sessions once a week for
four consecutive weeks on the same day of the week. The treatment was delivered by
an experienced physician trained in bee sting therapy. The physician held a live
honey-bee in a pair of tweezers and placed it in contact on the skin which had been
cleaned with iodine solution. The target points were chosen on the basis of their being
“trigger” points which were the points of tenderness. On average four to six stings
were used over an affected knee joint anteriorly, with a distribution of points roughly
two for the upper and two for the lower poles, and one each for the medial and lateral
aspects. The last point was delivered posteriorly over the popliteal fossa. The
treatment points therefore were distributed roughly as a circle around the knee. Each
bee sting was left in each trigger point for between 1-2 minutes before being removed

by a pair of tweezers.

Before every treatment commenced each patient would receive a skin test for
hypersensitivity or allergy to bee venom delivered by a trained nurse or the treating
doctor in the clinic by using a live bee sting over the anterior aspect of a forearm in
the same manner as described above. The result was read 15 minutes later by
measuring the wheal reaction at the point of test sting. If there was a systemic or
severe local reaction to suggest hypersensitivity the case was rejected from the
research series. Local and systemic reactions, such as large sized weal over 20 mm in
diameter at test point, severe pain, generalized itchiness, generalized or distant rashes,
dizziness, shortness of breath, chills, fever, lowered blood pressure or other signs of
anaphylactic response, were carefully observed over the next 20 minutes. Full

emergency drugs and life saving equipment were readily available in the clinic in case
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of severe adverse reaction. If no adverse reaction was observed then treatment was
delivered to the knee. The course of treatment in this study was once per week for 4
weeks. All patients were given treatments by the same clinician with experience in the

procedure.

3.5 Data collection

Medical history was taken before receiving the treatment program for determining the
eligibility for this study. At the screening process, the patients were asked to fill out a
questionnaire regarding their sociodemographic characteristics, including age, gender,
occupation, and education level. The visual analog scale, the WOMAC Index of
Osteoarthritis (Thai Version), and the active/passive range of motion of the knee were
recorded at baseline and after 4 weeks of treatment. Also, patient’s satisfaction was
assessed after 4 weeks of treatment. Patients could choose to withdraw from the

course at any stage if he or she wished.

3.5.1 Primary outcome measurements
The primary outcome measure was the modified WOMAC (The Western
Ontario and McMaster Universities) Index of osteoarthritis (Thai version). This

outcome measure has 3 subscales: pain, stiffness, and physical function subscale.

- In pain subscales, the patient will rate the scale of pain in 5 activities;
walking, stair climbing, nocturnal, rest, and weight bearing. A “painless
state” is recorded as 0, and “the most excruciating pain imaginable or
unbearable pain” is recorded as 10. The total score is 50.

- In stiffness subscale, the patient will rate the scale of stiffness of knee in 2
conditions; morning stiffness and stiffness occurring later in the day. “No
stiffness™ state 1s recorded as 0, and “the most stiffness™ state is recorded
as 10. The total score is 20.

- In physical function subscale, the patient will rate the scale of difficulties
to perform the physical function in 15 functions; descending stairs,
ascending stairs, rising from sitting, standing. walking on flat surface,
getting in/out of car, going shopping, putting on trousers, taking off

trousers, rising from bed, getting in/out of bath, sitting, getting on/off
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toilet, heavy domestic duties, and light domestic duties. “No difficulties”
state is recorded as 0, and “the most difficulties” state is recorded as 10.

The total score is 150.

3.5.2 Secondary outcome measurements

A pain visual analogue scale (VAS), active and passive range of motion
(ROMs), and the patient satisfaction were the second outcome measure. VAS was
namely marked in 3 conditions, pain “VAS usual’, pain ‘“VAS nocturnal’, and pain
‘VAS during activities’. “A painless state” was recorded as 0, and “the most
excruciating pain imaginable or unbearable pain™ was recorded 10. The active and
passive range of motions (ROM) was measured in 2 motions, flexion and extension of
the knee, by using a goniometer. The patient satisfaction was measured by using a
Likert scale with the following indicator: very dissatisfied, dissatisfied, unsure,

satisfied, and very satisfied.

3.5.3 Validity and reliability of the outcome measures

Goniometer

Brosseau er al. (1997) examined the intra and intertester reliability of the
parallelogram and universal goniometers for active knee flexion. The results of this

study have shown that the use of both goniometers ware reliable and valid.
The visual analogue scale

In study by Carlsson (1983), the visual analogue scale (VAS) is a simple and
frequently used method for the assessment of variation in intensity of pain and is often
considered in the clinical assessment of pain relief. The absolute type of visual
analogue scale (estimate pain intensity by recording somewhere between two
boundaries) is likely to be less sensitivity to bias, and the validity of VAS estimates

differs considerably when performed by individually patients.

The WOMAC (Western Ontario and McMaster Universities) Index of

Osteoarthritis
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Bellamy et al. (1988) evaluated the validation of the WOMAC among patients
with osteoarthritis of the hip or knee. They found that this multidimensional, self-
administered health status instrument was validity, responsiveness and relative

efficiency for evaluative research in osteoarthritis clinical trial.

The modified WOMAC (Western Ontario and McMaster Universities) index of

Osteoarthritis

Kuptiniratsaikul and Rattanachaiyanont (2007) evaluated the validity and
reliability among 114 Thai patients with OA knee. The results showed that the
modified 22-items Thai WOMAC index had convergent validity to the algofunctional
Lequesne index in pain and function subscale (Spearman’s correlation coefficients
were 0.66 and 0.69 respectively). The test-retest reliability had correlation coefficients
ranging from 0.65 to 0.71). The internal consistency had an o ranging from 0.85 to

0.97.

3.6 Statistical analysis

Statistical analysis was performed using SPSS 11.5 for windows. For comparing
outcome variables, paired t-test was used to compare the VAS, WOMAC scores, and
range of motions at before and after 4 weeks of treatment within group. For all
statistical testing in this study, a level of probability of 0.05 (p < 0.05) was set for

significance.
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Chapter 4: Results

A total of 52 patients were screened, 11 were ineligible due to not meeting criteria,

and 41 patients were enrolled. Of the 41 study subjects, 11 (26.83%) patients did not

complete the four weeks of treatment. The reasons for failure to complete the study

included noncompliance (90.9%) and adverse event (9.1%) (Table 2). Twenty

subjects completed the study which the characteristic of these participants was given

in Table 3.

Reason

Number of patient

Noncompliance
Adverse events

Extension rash and redness

10

Table 4-1: The reasons for failure to complete the study

Characteristic

Intervention group (n = 20)

Age, mean (SD), years
Sex, 1 (%)
Male
Female
Education level, n (%)
No studying
Primary education
Secondary education
Higher education
Lesion, n (%)
Left
Right
Both

Coexisting diseases, n (%)

63.90+11.05

4(20)
16(80)

2(10)
14(70)
2(10)
2(10)

8(40)
6(30
6(30)
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None 11(55)
HT 5(25)
DM and HT 1(5)
HT and High Cholesterol 2(10)
Other (Benign Prostatic Hyperplasia) 1(5)
Using assistive device (eg. Cane), n (%)
No use 10(50)
Use infrequently 2(10)
Use quit often 2(10)
Use regularly 1(5)
Analgesic usage, n (%)
Everyday 2(10)
Quit often 1(5)
Infrequently 2(10)
Almost no use 1(35)
No use 8(40)
Past knee treatment history, n (%)
Analgesic usage 10(50)
Physical therapy 2(10)
Analgesic with injection 2(10)
Analgesic with acupuncture 1(5)
Analgesic with massage 3(15)
Analgesic with physical therapy 2(10)

Table 4-2: Characteristics of the participants

Before treatment initiation and at after 4 weeks of treatment, the WOMAC (Thai
Version) scores, VAS, active/passive ROM of the knee (flexion and extension) were
measured. The mean + SD and clinical statistics of these data were calculated and

given in Table 4. Patient satisfaction after treatment was shown in Table 5.
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Baseline 4 weeks Mean change p
(Mean + SD) (Mean £ SD) | (SE)

AROM

Active flexion 119.0 £ 14.131 125.92 £ 11.791 6.92(1.885) 0.001

Active extension | -3.50+4.794 -1.62 £4.158 1.88(0.481) 0.001
PROM

Passive flexion 124.85 + 12.821 129.58 + 11.68 4.73(1.28) 0.001

Passive extension | -2.58 +5.24 -1.08 £4.108 1.5(0.574) 0.015
VAS

Pain VAS usual 6.25 £ 3.059 245 = 1.731 -4.20(0.618) 0.000

Pain VAS 3.20+3.105 1.05 £ 2.235 -2.15(0.650) 0.004
noctural

Pain VAS during | 4.55+2.911 2:554+£2.114 -2.0(2.865) 0.006
activities
WOMAC

WOMAC pain 20.90 + 11.969 10.50 £ 7.605 -10.40(2.367) | 0.000
subscale

WOMAC 8.25+5.077 AR A S -5.0(0.897) 0.000
stiffness subscale

WOMAC 63.10 + 36.146 20.60 £ 14.562 | -42.50(6.633 0.000
physical function
subscale

Table 4-3: Results in active/passive range of motion, VAS, and WOMAC scores at

baseline, and 4 weeks

Very _ /. Very
Patient Satisfied Unsure | Dissatisfied o
) satisfied dissatisfied
satistaction n (%) n (%) n (%)
n (%) n (%)
Improvement
) 18(90) 2(10) . - -
on pain
Improvement
o 17(85) 3(15) - - -
on function
Improvement
on quality of 20(100) - - - -
life
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Improvement
_ 16(80) 4(20) - - -
on mobility
Satisfaction on
18(90) 2(10) - - -
treatment

Table 4-4: Patient satisfaction afier 4 weeks of bee sting therapy

Effectiveness in WOMAC (Thai version) scores

In the WOMAC (Thai version) scores as the primary outcomes assessment, all 3
subscales that included pain, stiffness, and physical function were significantly
decreased (p = 0.000). After 4 weeks of treatment, the reduction in WOMAC pain
subscale from baseline was 21%, in stiffness subscale was 25%, and in physical

function subscale was 28.33%.

Effectiveness in VAS

After 4 weeks of treatment, the results showed significantly improvement in pain
VAS scores (p < 0.05). The reduction in pain VAS usual scores from baseline was
42% (p = 0.000), pain VAS nocturnal scores was 21.5% (p = 0.004), and pain VAS
during activities was 20% (p = 0.006).

Effectiveness in active/passive ROM

In the outcome assessment of active and passive ROM (flexion and extension), there
were significantly increased in active/passive ROM in flexion and extension of the
knee. Mean changes in the active ROM in flexion, 6.92[SE = 1.885]; in extension,
1.88 [SE = 0.481], ROM were significant improved after 4 weeks of treatment (p =
0.001 and 0.001, respectively). Also, mean changes in passive ROM in flexion of the
knee, 4.73[SE = 1.28], in extension of the knee, 1.5[SE = 0.574], ROM were

significant improved after 4 weeks of treatment (p = 0.001 and 0.015, respectively).

Patient satisfaction

From 20 patients who received 4 weeks of treatment, 100% was very satisfied on
quality of life improvement, 90% on pain improvement and treatment, 85% on

function improvement, and 80% on mobility improvement.
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Adverse effect

In this study, among 41 patients who received the treatment, one case experienced the
adverse effect (rash and redness on many parts of body) and patient decided to
withdraw from the treatment. Another case experienced minor adverse effect (local
rash and redness but less than 20 mm) which she decided to receive the treatment

without ill effects.
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Chapter 5: Conclusion and Discussion

5.1 Conclusion

5.1.1 Summary the key findings of this study

Bee sting therapy has clinical effectiveness in pain reduction and range of

motions improvement in OA knee.

5.1.2 Limitation of this study

The limitation of the present study includes the small number of patients and
short follow-up period. It is difficult to find a large number of patients who fit all the
criteria. Furthermore, the practice of bee sting therapy relies mainly on the clinician’s
experience so the standardized guideline is therefore needed. Further study with RCTs
is needed to compare the effectiveness between bee sting therapy and other

intervention or controlled group.

5.2 Discussion

Osteoarthritis affects all structures within a joint that not only lost of hyaline articular
cartilage, but bony remodeling occurs with capsular stretching and weakness of
periarticular muscles (Felson, 2009). Clinical symptoms of patients with OA knee
includes pain in and around the knee that is typically worse with weight-bearing and
improved with rest, morning stiffness, and gel phenomenon, and on physical
examination, often find tenderness to palpation, bony enlargement, crepitus on
motion, and/or limitation of joint motion (Hochberg e, al., 2005). The aim of this
study was to determine the effective of bee sting therapy in patients with OA knee as
the alternative treatment, with a special focus on pain and active/passive range of

motions.

In relative to osteoarthritis of the knee treatment by using bee venom, the previous
studies with one RCT and one uncontrolled trial studies demonstrated that bee venom

acupuncture was effective. Study by Kwon et al. (2001), this RCT study compared
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therapeutic effects between traditional needle acupuncture (» = 20, once a day needle
were selected within five points (or 10 bilaterally) among acupoints SP10, ST34,
ST36, GB34, LR3, Ex-LE2 and Ex-LE35) and bee venom acupuncture (rn = 40, twice a
week for 4 weeks at Ex-LE2, and Ex-LES and LRS) in patients with OA knee. The
result of this study showed a significantly higher proportion of subjects reported
sustained pain reduction as compared with subjects who received traditional needle
acupuncture. Also, the computerized infrared thermography (IRT) score was
significantly improved and paralleled the level of pain relief. Another study by Wang
OH er al. (2001), this study was uncontrolled study that determined the effectiveness
of BVA treatment. 70 patient with OA knee received BVA treatment once or twice a
week at EX-LE2, EX-LE4, LR3 and ST34. The results of this study showed the
improvement in Lysholm and Karlsson’s knee joint evaluation scale after treatment.
Although the previous studies demonstrated the effective of BVA in reduction pain in
patients with OA knee, but there are no clinical trial that examine the effective of bee

sting therapy in these patients.

The results of our study provided clinical evidence regarding that bee sting therapy
was beneficial in pain relief and improvement of range of motions in patients with OA
knee. After 4 weeks of bee sting therapy treatment, the results showed statistically
significant improvements in WOMAC scores, pain VAS and active/passive range of
motions. However, adverse events such as rash and redness have been reported in this

study.

5.3 Recommendations

5.3.1 Application of this study

The research findings from this study provide more information and clarify the
effectiveness of bee sting therapy on pain, physical functions, active/passive range of
motions, which should be the guidance for the clinicians to apply this intervention in

patients with osteoarthritis of the knee in Thailand.
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5.3.2 Future research recommendations

This study provides some recommendation which may leads to further develop
of research for identify the effectiveness of bee sting therapy in patients with OA
knee. Firstly, the future researches should investigate the long-term effects of bee
sting therapy by using the standard outcome measures with high reliability, validity.
and responsiveness. Secondly, the RCTs studies should design for the most reducing
bias, which should be performed with ‘double-blind’ study design. However, it is very
difficult to blinded participants to treatment allocation in bee sting therapy, thus
‘single-blind” design with blinded outcome assessors should be applied for investigate
the effectiveness of treatment in clinical trials. Thirdly, the future research should to
obtain an appropriate sample size for achieve the sufficient power to detect a
meaningful of treatment difference between bee sting therapy and comparison

treatment.
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Appendices

Appendix A: Modified WOMAC (Westerm Ontario and MacMaster University)
Thai version

WUUFDUMN Modified WOMAC atfummnlng (fumsdsaiiuaimszesgihalsadoidon
Usenauaediodn 3 @ ds emoinszauanutie  sEausImstala uasszau
ANNFNITOLUMS LBNULD

‘[Uimﬂqmmm‘%awma WinNNaw a”au'sauﬁ'nl,aﬂ’l,ﬁmsqﬁ'uawm‘ma\aﬁ"\umnﬁqm
szauantha (0 - 10) Tag 0 vinedelithawe waz 10 vngdahamnaunulila
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o 1 2 3 4 5 6 7 8 9 10
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0 1 2 3 4 5 6 7 8 9 10
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(WOMACVA 3.01 Index for Thailand. Copyright© 2006 Nicholas Bellamy. All Rights

Reserved)
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5. Yadarasiuanimin (212190 USUINHUNAT)
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(WOMACVA 3.01 Index for Thailand. Copyright© 2008 Nicholas Bellamy. All Rights

Reserved)
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10. N159aANINENN
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@1aSu1e Thai version of Western Ontario and McMaster University (WOMAC)
Funuudsaiiuitenldionamsinenaau Falsznaudis 3 diu lasudazdudiaziuy
Wi 10 PEuuY AzLULERNn Yedearmstaninn Geann Tdnudalaias
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Appendix B: Pain VAS Scale (10-cm Visual Analog Scales: VAS)
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Appendix C: Questionnaire
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Appendix D: Patient Satisfaction Questionnaire
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Appendix E: Data Record Form
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