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Study Title: Anti-Diabetic Drug, Exercise and healthy Diet for knee osteoarthritis
with overweight/obesity, a randomized controlled trial (ADDED trial)

Investigator: Dr LAU CHUN MAN

Study Site: Department of Orthopaedics & Traumatology, Queen Mary
Hospital, Hong Kong

Subject’s Identification: (Subject No.)

You are being invited to take part in a research study. Please take time to read the
following information carefully and discuss it with friends, relatives and your family
doctor, before you decide whether or not to participate. Please ask us if there is anything
that is not clear, or if you would like more information.

This consent form describes in details about the purpose of the research being conducted,
the scientific reasons for investigation of this product including the likely benefits/side
effects. This document also informs you, as study participant, about your rights and
responsibilities for participating in this trial.

What does giving consent for this study mean?

Consent means agreeing to take part in this study. Your participation in this study is
entirely voluntary. You have the right to decide if you want to take part in the study or
not. It is important that you have the information about this study that you need in order
to decide if you want to participate.

You may withdraw consent at any time and request us not to use your samples for
subsequent research. This will not affect the way your doctor treats you.

Do I have to take part?

It is up to you to decide whether or not to take part. If you do decide to take part you
will be given this information sheet to keep and be asked to sign a consent form. After
taking part you are still free to withdraw at any time and without giving a reason. This
will not affect the standard of care you receive.

What is the purpose of the study?

Obesity is associated with increased pain with knee osteoarthritis and increase
progression of knee osteoarthritis while weight loss intervention has been shown to
reduce pain and requirement of total knee replacement. In this study, we will assess
using diet modification with exercise, and metformin, a common, safe, diabetes mellitus
medication that has been in use for 70 years to achieve better weight control to reduce
knee pain. This helps us to understand whether the combined treatment can reduce joint
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pain, reduce body weight and improve symptoms and requirement of total knee
replacement.

Why have I been chosen?

Your body mass index is regarded as overweight/obesity, and you have knee
osteoarthritis.

What do I have to do?

You will be randomly grouped into the intervention group or the control group by a
random sequence generated by computer, sealed in an opaque envelope.

If you are randomized to the intervention group, you will have to receive metformin.
If you are randomized to the control group, you will receive placebo.

When first start taking metformin/placebo standard tablets, the dose will increase slowly.
This reduces the chances of getting side effects.

For example:

one 500mg dose with or after breakfast for at least 1 week, then

one 500mg dose with or after breakfast and your evening meal for at least 1 week, then
one 500mg dose with or after breakfast, lunch and your evening meal

Both intervention group and control group will receive physiotherapy guided exercise
therapy and dietitian guided diet modification to achieve weight control and dietary
advice after enrollment into the study and receive further follow up to assess their
improvement in knee symptoms, body composition in particular muscle mass and
performance, blood test and body weight.

The reduction of fat mass and improvement in muscle mass in treatment group
compared with control group will be assessed by Bioelectrical impedance analysis.

What are the benefits of taking part?

Both control and intervention groups will receive more active rehabilitation and weight
control intervention through exercise and diet than routine practice and according to
existing literature that is beneficial to reduce your knee symptoms and lead to healthier
lifestyle.

If randomized to the control group, you will the above diet and exercise therapy.

If randomized to the intervention group, you will additionally receive metformin.
Metformin is a drug that can optimize glycemic control while reducing body weight.
There are evidence showing it also lowers the risk of major cardiovascular events such
as stroke, heart attack, or death in adults also with known heart disease. You will be
provided with metformin free of charge.

What are the potential risks of taking part?

Metformin is a diabetes mellitus drug that have been in use for 70 years and have been
used in non-diabetic persons with very well-studied safety profile.



Metformin is a medicine used to treat type 2 diabetes and gestational diabetes. It's also
used to help prevent type 2 diabetes if you're at high risk of developing it. It helps to
control blood sugar levels by reducing the amount of glucose produced by the liver
and increasing the sensitivity of muscle cells to insulin, which helps the body use
glucose more effectively.

Type 2 diabetes is a condition where the body does not make enough insulin, or the
insulin that it makes does not work properly. This can cause high blood sugar levels
(hyperglycaemia). Metformin lowers your blood sugar levels by improving the way
your body handles insulin.

It's usually prescribed for diabetes when diet and exercise alone have not been enough
to control your blood sugar levels.

Risks and Side Effects of Metformin:

Gastrointestinal Issues: Nausea, vomiting, diarrhea, abdominal pain, and loss of
appetite are the most common side effects.

Lactic Acidosis: Although rare, metformin can cause a serious condition called lactic
acidosis, which is a buildup of lactic acid in the blood. Symptoms include muscle
pain, difficulty breathing, stomach pain, dizziness, and feeling cold.

Vitamin B12 Deficiency: Long-term use of metformin can interfere with the
absorption of vitamin B12, potentially leading to deficiency

Hypoglycemia: While metformin alone usually does not cause low blood sugar, the
risk can increase when it is combined with other diabetes medications or insulin:

Kidney Function: Metformin should not be used by individuals with severe kidney
disease, as it is excreted by the kidneys and poor kidney function can increase the risk
of lactic acidosis.

Who may not be able to take metformin?

- Metformin is not suitable for some people. To make sure it's safe for you, tell your
doctor before starting the medicine if you:

- have ever had an allergic reaction to metformin or other medicine

- have uncontrolled diabetes

- have liver or kidney problems

- have a severe infection

- are being treated for heart failure or have recently had a heart attack
- have severe problems with your circulation or breathing difficulties
- drink a lot of alcohol

You may need to stop taking metformin before having surgery and certain medical
tests. Tell your doctor if you need to have:

- atest such as an X-ray or scan involving the injection of a dye that contains iodine
into your blood

- surgery where you'll be put to sleep (given a general anaesthetic)

Version 1.0 Date: 10 December 2024



Low blood sugar:

- Metformin does not usually cause low blood sugar (known as hypoglycaemia, or
"hypos") when taken on its own. But hypos can happen when you take metformin
with other diabetes medicines, such as insulin or gliclazide.

Early warning signs of low blood sugar include:
- feeling hungry

- trembling or shaking

- sweating

- confusion

- difficulty concentrating

- It's also possible for your blood sugar to go too low while you're asleep. If this
happens, it can make you feel sweaty, tired and confused when you wake up.

Low blood sugar may happen if you:

- take too much of some types of diabetes medicines

- do not eat meals at regular times or skip meals

- are fasting

- do not eat a healthy diet and are not getting enough nutrients

- change what you eat

- exercise too much without eating enough carbohydrates

- drink alcohol, especially after skipping a meal

- take some other medicines or herbal remedies at the same time
- have a hormone disorder, such as an underactive thyroid (hypothyroidism)
- have kidney or liver problems

- To prevent hypoglycaemia, it's important to have regular meals, including
breakfast. Try not to miss or delay a meal.

- Ifyou're planning to exercise more than usual, make sure you eat carbohydrates
like bread, pasta or cereals before, during or after exercise.

- Always carry a fast-acting carbohydrate with you, like sugar cubes, fruit juice or
some sweets, in case your blood sugar level gets low. Artificial sweeteners will
not help.

- You may also need to eat a starchy carbohydrate, like a sandwich or a biscuit, to
maintain your blood sugar for longer.

Are there any long-term side effects?

- Metformin is safe to take for a long time. It will not make you put on weight, and
may even help you lose some weight.

- It also helps keep your cholesterol at a healthy level.



References:

American Diabetes Association (ADA): The ADA provides guidelines and
information on the use of metformin for the management of type 2 diabetes.

National Institute for Health and Care Excellence (NICE): NICE guidelines offer
recommendations for the treatment of type 2 diabetes, including the use of metformin.

FDA: The U.S. Food and Drug Administration provides detailed information on the
approved uses, side effects, and risks associated with metformin.

Peer-Reviewed Medical Journals: Articles and studies published in journals: the
Journal of the American Medical Association (JAMA) and The Lancet

Will this study preserve my radiological images and clinical information and use
it for future research?

This study will preserve the radiological images and clinical information for comparison
and reference in further studies of similar nature. However, only the radiological images
and clinical information will be used, and all personal information will not be used or
retained, so as to achieve deidentification of data and protection of the confidentiality
of personal data. Histology tissue will not be used in future studies.

Will I need to pay / will there be any extra expenses?
There will be no charge for you to participation in the study.

Will my taking part in this study be kept confidential?

Your personal data relevant to this study will be collected during the study process. All
collected personal data and medical information relevant to this study about you will be
strictly confidential. You will only be identified by a study number and initials in the
study database, and no personal identity will be disclosed when study results are being
reported and/or published.

Your records may be audited by the hospital’s Institutional Review Board (IRB) and/or
may be inspected by regulatory authorities, to check that the study is being carried out
correctly. Your identity will remain confidential unless, for example, disclosure is
required by law.

Under the laws of the Hong Kong Special Administrative Region and, in particular, the
Personal Data (Privacy) Ordinance, Cap 486, you enjoy or may enjoy rights for the
protection of the confidentiality of your personal data, such as those regarding the
collection, custody, retention, management, control, use (including analysis or
comparison), transfer in or out of Hong Kong, non-disclosure, erasure and/or in any
way dealing with or disposing of any of your personal data in or for this study.

By signing and dating this Consent Form, you agree to and do give up, waive, disclaim,
adjust and in any way abrogate all of the above-mentioned rights. For any query, you
should consult the Privacy Commissioner for Personal Data or his office (Tel No. 2827
2827) as to the proper monitoring or supervision of your personal data protection so
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that your full awareness and understanding of the significance of compliance with the
law governing privacy data is assured.

What will happen to the results of the research study?

When the results of this study become available, they may be published in a medical
journal. You can ask your study doctor for this information. You have the rights of
access to personal data and known study results, in accordance to local practice.

Who has reviewed the study?

The ethics committee namely the Institutional Review Board of the University of Hong
Kong/Hospital Authority Hong Kong West Cluster (HKU/HA HKW IRB) has reviewed
and approved this study.

Contact for further information

For questions about your rights as a study subject, call the Secretary, the Institutional
Review Board of the University of Hong Kong/Hospital Authority Hong Kong West
Cluster (HKU/HA HKW IRB) at: 2255 4086.

For questions about the study or reporting of adverse events, call the study coordinator
Ms. Sue at telephone number: 2255 4413.

Reference:

1. Chen L, Zheng JJY, Li G, Yuan J, Ebert JR, Li H, et al. Pathogenesis and clinical
management of obesity-related knee osteoarthritis: Impact of mechanical loading. J
Orthop Translat. 2020;24:66-75.

2. O'Loughlin I, Newton-John TRO. 'Dis-comfort eating': An investigation into the
use of food as a coping strategy for the management of chronic pain. Appetite.
2019;140:288-97.

3. Boyce L, Prasad A, Barrett M, Dawson-Bowling S, Millington S, Hanna SA, et
al. The outcomes of total knee arthroplasty in morbidly obese patients: a systematic
review of the literature. Arch Orthop Trauma Surg. 2019;139(4):553-60.

4. Collins JE, Donnell-Fink LA, Yang HY, Usiskin IM, Lape EC, Wright J, et al.
Effect of Obesity on Pain and Functional Recovery Following Total Knee
Arthroplasty. J Bone Joint Surg Am. 2017;99(21):1812-8.

5. Petrocelli JJ, McKenzie Al, de Hart N, Reidy PT, Mahmassani ZS, Keeble AR, et
al. Disuse-induced muscle fibrosis, cellular senescence, and senescence-associated
secretory phenotype in older adults are alleviated during re-ambulation with
metformin pre-treatment. Aging Cell. 2023;22(11):e13936.

6. Petrocelli JJ, Mahmassani ZS, Fix DK, Montgomery JA, Reidy PT, McKenzie
Al et al. Metformin and leucine increase satellite cells and collagen remodeling
during disuse and recovery in aged muscle. FASEB J. 2021;35(9):e21862.

7. Xiao S, Li VL, Lyu X, Chen X, Wei W, Abbasi F, et al. Lac-Phe mediates the
effects of metformin on food intake and body weight. Nat Metab. 2024;6(4):659-69.
8.  Messier SP, Newman JJ, Scarlett MJ, Mihalko SL, Miller GD, Nicklas BJ, et al.
Changes in Body Weight and Knee Pain in Adults With Knee Osteoarthritis Three-



and-a-Half Years After Completing Diet and Exercise Interventions: Follow-Up Study
for a Single-Blind, Single-Center, Randomized Controlled Trial. Arthritis Care Res
(Hoboken). 2022;74(4):607-16.

9. Aiad AAE, El-Haggar SM, El-Barbary AM, El-Afify DR. Metformin as adjuvant
therapy in obese knee osteoarthritis patients. Inflammopharmacology.
2024;32(4):2349-59.

10. Alimoradi N, Tahami M, Firouzabadi N, Haem E, Ramezani A. Metformin
attenuates symptoms of osteoarthritis: role of genetic diversity of Bcl2 and CXCL16
in OA. Arthritis Res Ther. 2023;25(1):35.

11. Lim YZ, Wang Y, Urquhart DM, Estee MM, Wluka AE, Heritier S, et al.
Metformin for knee osteoarthritis with obesity: study protocol for a randomised,
double-blind, placebo-controlled trial. BMJ Open. 2023;13(12):e079489.

12. Ruan G, Yuan S, Lou A, Mo Y, Qu Y, Guo D, et al. Can metformin relieve
tibiofemoral cartilage volume loss and knee symptoms in overweight knee
osteoarthritis patients? Study protocol for a randomized, double-blind, and placebo-
controlled trial. BMC Musculoskelet Disord. 2022;23(1):486.

13. Apolzan JW, Venditti EM, Edelstein SL, Knowler WC, Dabelea D, Boyko EJ, et
al. Long-Term Weight Loss With Metformin or Lifestyle Intervention in the Diabetes
Prevention Program Outcomes Study. Ann Intern Med. 2019;170(10):682-90.

14. Zhao T, Yang Q, Feuerbacher JF, Yu B, Brinkmann C, Cheng S, et al. Effects of
exercise, metformin and their combination on glucose metabolism in individuals with
abnormal glycaemic control: a systematic review and network meta-analysis. Br J
Sports Med. 2024;58(23):1452-60.

15. Ho KK, Lau LC, Chau WW, Poon Q, Chung KY, Wong RM. End-stage knee
osteoarthritis with and without sarcopenia and the effect of knee arthroplasty - a
prospective cohort study. BMC Geriatr. 2021;21(1):2.

16. Clement ND, Afzal I, Liu P, Phoon KM, Asopa V, Sochart DH, et al. The Oxford
Knee Score is a reliable predictor of patients in a health state worse than death and
awaiting total knee arthroplasty. Arthroplasty. 2022;4(1):33.

17. Scott CEH, MacDonald DJ, Howie CR. 'Worse than death' and waiting for a joint
arthroplasty. Bone Joint J. 2019;101-B(8):941-50.

18. Liljensoe A, Laursen JO, Bliddal H, Soballe K, Mechlenburg 1. Weight Loss
Intervention Before Total Knee Replacement: A 12-Month Randomized Controlled
Trial. Scand J Surg. 2021;110(1):3-12.

19. Lau LCM, Chan PK, Lui TWD, Choi SW, Au E, Leung T, et al. Preoperative
weight loss interventions before total hip and knee arthroplasty: a systematic review
of randomized controlled trials. Arthroplasty. 2024;6(1):30.

20. Messier SP, Resnik AE, Beavers DP, Mihalko SL, Miller GD, Nicklas BJ, et al.
Intentional Weight Loss in Overweight and Obese Patients With Knee Osteoarthritis:
Is More Better? Arthritis Care Res (Hoboken). 2018;70(11):1569-75.

21. Changulani M, Kalairajah Y, Peel T, Field RE. The relationship between obesity
and the age at which hip and knee replacement is undertaken. J Bone Joint Surg Br.
2008;90(3):360-3.

22. Coenen P, Straat C, Kuijer PP. Knee arthroplasty: a window of opportunity to
improve physical activity in daily life, sports and work. BMJ Open Sport Exerc Med.
2020;6(1):e000822.

23. Losina E, Silva GS, Smith KC, Collins JE, Hunter DJ, Shrestha S, et al. Quality-
Adjusted Life-Years Lost Due to Physical Inactivity in a US Population With
Osteoarthritis. Arthritis Care Res (Hoboken). 2020;72(10):1349-57.

24. Wen CP, David Cheng TY, Tsai SP, Chan HT, Hsu HL,, Hsu CC, et al. Are Asians
at greater mortality risks for being overweight than Caucasians? Redefining obesity
for Asians. Public Health Nutr. 2009;12(4):497-506.

Version 1.0 Date: 10 December 2024



INFORMED CONSENT FORM

Study Title: Anti-Diabetic Drug, Exercise and healthy Diet for knee osteoarthritis
with overweight/obesity, a randomized controlled trial (ADDED trial)

Subject’s Identification: (Subject No.)

1. Investigator’s confirmation

I confirm that I fully informed the subject of the nature, risks, and consequences
of the above named study as well as the management of the subject's medical data. The
subject has been given a copy of the Subject Information Sheet.

Date of Signature Investigator’s Printed Name Signature

2. Subject’s confirmation

I confirm that I have been fully informed by Dr. of the nature, risks, and
consequences of this study and the management of the clinical data. I have been given
a copy of the Subject Information Sheet and I am in agreement with the content. All
my questions have been answered to my satisfaction. I hereby give, of my own free
will, my consent to participate in the study under the terms and conditions contained
in the said Subject Information Sheet and fully agree to the management of the clinical
data.

Date of Signature Subject's Name Signature

3. Confirmation of Witness, (where applicable)

I attest that the information in this Informed Consent Form and any other written
information (including the said Subject Information Sheet) were accurately explained
to, and apparently understood by the subject and that informed consent was freely given
by the subject.

Date of Signature Witness’s Name Signature



