
The Role of Biologics in Managing Knee Pain 

 

 

Introduction  

The emerging and contemporary field of biologics is an exciting but, at the same time, can 

also be a somewhat confusing area in orthopaedics. Doctors have known for some time that 

substances that occur naturally in our bodies’ cells can be manipulated and coerced to cause 

clinical effects that could help manage injuries.  

A wide variety of injuries that can be treated including: meniscal tears; ligament sprains and 

tears; articular cartilage damage; joint lining inflammation (synovitis); tendon overload and 

overuse problems (see a slightly more extensive list below). These products can also be used 

to influence the body’s recovery from surgery.  

Potentially these “substances” can be of great value clinically and could provide answers 

and treatments where previously we have had only limited options.  

 

What do we mean by “biologics”?  

The term “biologics” is an umbrella term that describes several different treatments. A 

simple definition is to say that biologics are obtained from products in human, animal or 

plant tissue (or manufactured to be like those products) in an attempt to control biological 

responses and promote healing. They are composed of sugars, proteins and/or nucleic 

acids.  

 

Biologics at “organ level”  

With the example of articular cartilage repair, “biological repair or reconstruction” can refer 

to sections of human or animal derived tissue used to rebuild the cartilage layer, but the 

term also encompasses those artificial scaffolds that work to support the body’s cells and 

allows them to be more effective in the bioengineered environment.  

 

Biologics at “cell level”  

Rheumatologists introduced drugs in the 1990’s to influence the body’s immune response in 

conditions where inflammation in parts of the body (and in this case the joints) was the 

main problem.  

Blood contains 3 main types of cells: red cells, white cells and platelets. Red cells main job is 

carrying oxygen to the tissue from the lungs. White cells have a complicated role in the 



immune system. It is in this area that the biologics commonly used by rheumatologists can 

be targeted against the “autoimmune” conditions such as rheumatoid arthritis.  

Platelets are the 3rd main cell type in the blood and their main role is in blood clotting. This 

group has been recently explored into developing some very promising therapies for the 

treatment of muscular, tendon and joint problems.   

  

The problem with biologics  

However, presently we face several problems and issues to resolve.  

1. Anything that occurs naturally in the body is challenging to obtain from the body at 

consistent levels.  

2. The different ways of preparing these products produces a variety of “different strength” 

(and composition) products. 

3. We are not yet able to clearly say what levels of these products are best at treating 

different problems i.e. the highest concentration we can get is not necessarily the best 

product and we need to know what concentrations would be best and of what substances/ 

composition.  

4. A reason behind the perceived confusion could be attributed to some poor quality in 

design studies and the grouping of conditions together in order to increase the numbers of 

patients in each study.  This makes drawing firm conclusions on their potential benefit over 

other surgical and non-surgical intervention somewhat more difficult. That is why we 

encourage our clients to actively contribute by inputting their outcomes into the database 

(SOS). 

5. That all being said, most clinicians feel that biologics have a role in treating 

musculoskeletal disease.  

  

What are stem cells?  

In mammals, there are 2 sources of stem cells: those from an embryo (including the 

umbilical cord) and those from an adult. For most current biological treatments these cells 

are derived from adults. The 3 main sources of these cells :  

1. The blood  

2. The bone marrow  

3. Fat cells  

The main positive of stem cells is that they have the potential to be encouraged into 

becoming a certain cell type. Different types of stem cell have different potential for 

becoming certain types of cell.  



Terminology sometimes used can be confusion but simplification of terms such as: 

“Pluripotent” means the cell can become almost any type of cell.  

“Multipotent” cells can become a closely related family of cells.  

For the knee surgeon, the main use of stem cells is in repairing defects in cartilage. This 

tissue regeneration is done by encouraging the stem cells to change (or differentiate) into 

certain types of cell – a chondrocyte (or cartilage cell) for example.  

What are growth factors (and cytokines)?  

These are naturally occurring substances that influence what the cells in our bodies do. 

Numerous processes in the body are constantly being adjusted to ensure our bodies remain 

healthy. These processes are controlled by messengers between cells.  

The terms “growth factor”, “cytokine” and “hormone” do have some overlap.   

It is most helpful to think of growth factors or cytokines as being substances produced to 

regulate the production of cells. The clinical use of these products is that a clinician can 

exploit the function of a cell messenger to encourage or discourage a response.  

In cartilage repair, for example, there are growth factors that we have identified as 

encouraging chondrocyte (cartilage cell) growth such as Transforming Growth Factor β1 

(TGF-β1). To use these cell messengers with a cartilage repair surgery could potentially 

improve the quality and speed of the repair.  

   

Products/Treatments  

Platelet Rich Plasma or Autologous Conditioned Plasma  

Platelet Rich Plasma (or PRP) means any product from the patient’s blood where the plasma 

platelet concentration obtained is greater than in normal plasma. This is typically produced 

by using a centrifuge device to separate the constituents of a blood sample that has been 

taken from the patient (usually the arm).   

The concentration of platelets that needs to be achieved is not clear, but studies suggest 

that a concentration above “baseline” of 2 to 5x is probably an appropriate target.  

Mode of action: As mentioned above, platelets’ “main job” is to assist in the clotting 

response when an injury is sustained by a blood vessel (to prevent the individual bleeding to 

death!), but platelets are also known to contain substances that influence the body’s 

inflammatory and healing patterns. Examples of these substances are platelet derived 

growth factor (PDGF), epidermal growth factor, transforming growth factor-β1 (TGF-β1) and 

interleukin-1β. These are typically released from packages within the platelets called alpha 

granules when signs of cell injury are identified.   

In order to harness this benefit, platelets need to be concentrated and then activated to 

release the beneficial substances.  



The platelets can be obtained from blood by means of a simple syringe. The blood is then 

prepared to concentrate the desired products (platelets) and reduce the concentration or 

remove the less desired products.  

Once this is achieved, the prepared platelets are administered to the desired area of 

treatment normally by an injection. The process of introducing a needle to the target area 

(for example a damaged tendon) initiates the healing response and activates the 

concentrated platelets.  

Does it work?  

The truthful answer is that we don’t know yet. Many studies can be criticised as of poor 

quality but significant clinical improvements have been demonstrated in case series.   

  

  

nSTRIDE or Autologous Protein Solution  

This is a specific preparation from the patient’s own blood that is similar to PRP/ACP but has 

some key differences.  

Mode of action: There are substances in the blood that can conflict with the substances 

thought to cause arthritis in joints. The aim of nSTRIDE is to concentrate these protective 

products in the prepared blood in an attempt to counteract the substances that promote 

degeneration.  

These concentrated naturally-occurring proteins counteract the action of substances such as 

interleukin-1 (IL-1) and tissue necrosis factor α (TNFα) by blocking them at the cartilage cell 

level.  

The intention is to slow down cartilage degeneration and allow healing responses to be 

promoted. It is similar to PRP but the differences are that specific blood proteins are 

concentrated rather than just platelets.   

How is it done?  

Blood is taken from the patient’s arm with a needle and syringe. The blood is then treated 

with a centrifuge device to separate the plasma and red blood cells. The resulting cell 

suspension is then loaded into the nSTRIDE Concentrator, which uses centrifugal filtration 

through polyacrylamide beads to concentrate the injectable output. This substance is then 

injected in a single stage to the patient’s knee.  

Does it work?  

The truthful answer, again, is that we don’t know for certain yet. Few studies are available 

but early work from a multi-centre study in Italy looks promising. The result appears to be 

maintained in many cases for up to 2 years and possibly beyond.  

https://zimmerbiomet.tv/videos/1182  



What does the National Institute for Health and Care Excellence (NICE) say about this?  

For the use of PRP to treat degenerative wear in the knee and to treat degenerative tendon 

conditions, at 2018 NICE says that current evidence on these treatments raises no major 

safety concerns; however, the evidence on efficacy is inadequate in quality.  

NICE says that further research is encouraged. With this in mind and for our own 

governance and understanding we encourage anyone receiving the above treatments in 

contributing to our understanding by inputting their outcomes into the designated database 

(SOS). 

 

Articular cartilage Viscosupplementation (HYALURONIC ACID)  

There is fluid in the normal synovial joint. A knee is a synovial joint (meaning it has a 

synovial membrane). Synovial fluid functions as a lubricant and contains a pool of nutrients 

and regulatory cytokines (cell messengers). It reduces friction where cartilage is designed to 

move smoothly against cartilage.  

In degenerative knee conditions this fluid changes in consistency and volume. Diseased joint 

fluid is often “more watery” (reduced concentration) and has a worse lubricant quality. 

Older joints are seen to have a lower concentration of hyaluronic acid, particularly the more 

protective higher molecular weight forms.  

Hyaluronic acid given as an injection of bioengineered preparation has the effects of   

1) Reducing pain 2) Protecting cartilage 3) Improving lubrication  

 

Limitations  

1) The effect is most noticeable on less severely or minimally damaged knees  

2) The effect is for only a moderate duration  

3) Some preparations have a significant risk of causing an inflammatory painful response in 

the knee  

Hyaluronic acid gives a moderate improvement in the symptoms of early to moderate knee 

wear and tear. It can be used safely with platelet rich plasma products.  

It has been shown in some studies to give reduced pain for over 1 year and has been also 

shown to be significantly superior to placebo. As it is relatively low risk and given as a 1 off 

injection it is reasonable to consider it as one of the treatment options in early to moderate 

knee arthritis.  

Risks and limitations  



Viscosupplementation can be given in multiple courses but it should be pointed out that, if 

the patient requires a 2nd injection before 6 months an alternative therapeutic option may 

be more appropriate.  

Some insurance companies remain unconvinced about the cost effectiveness of this 

intervention and so do not support its use.  

The safety profile of HA viscosupplementation has been well established over its 20 years of 

clinical use. In fact, no viscosupplement product has been withdrawn because of safety 

concerns.  

Intra-articular HA is generally well tolerated with low incidence of local adverse events. The 

overall incidence of adverse events has been reported to be approximately 1- 4% per 

injection.  

The most common adverse event is local reaction at the injection site, consisting of mild 

pain, swelling and warmth or redness, or both. Such injection site reactions are usually mild 

and self-limited, resolving with 1-3 days and generally respond to low strength painkillers. 

Other mild adverse effects that have been reported include itching, headaches, and calf 

pain. The incidence of adverse events with viscosupplementation is similar to that observed 

with other joint injections (such as steroids).   

  

Stem Cells and fat-derived perivascular pluripotent cells (Lipogems)  

Lipogems® adipose tissue therapy is when small amounts of fatty (adipose) tissue are taken 

from areas of the body, such as the stomach or thighs.  

Using a special process, cells are extracted from this tissue and injected into areas of your 

body that have become damaged through wear and tear, injury, or disease.  

Adipose tissue therapy can also be used as an additional treatment alongside other 

orthopaedic procedures to help with bone and tissue healing.  

How does it work?  

The cells that are stored in your own body fat (or adipose tissue) are potentially able to 

respond to problems in other areas of the body that are causing pain or dysfunction, 

providing natural ‘tools’ to help with healing.  

Your cells can help to:  

• Repair damaged tissue (for example, after an injury or operation) • Speed up tissue 

growth and regeneration • Reduce inflammation, helping tissues to heal more quickly • 

Improve blood flow by creating new blood vessels • Reduce areas of internal or external 

scarring.  

  



How can I help with my own recovery?  

You’ll be encouraged to take an active role in your own recovery, even before your 

treatment. Working with one of our team of physiotherapists, you’ll be shown exercises to 

improve your muscle strength before your procedure and afterwards. Carrying these out 

regularly can help you recover as quickly as possible and is of paramount importance.  

What are the risks and side-effects?  

There have been no serious reported side-effects from Lipogems® adipose treatment. 

However, as with any other injection, you may have some mild to moderate swelling at the 

affected sites.  

Lipogems® treatment involves using only your own fatty tissue, with no other substances 

added. This means that the chances of infection or reaction to the treatment are 

significantly reduced. The treatment is carried out using a sterile technique; however, as 

with any injection or procedure, there is a slight risk of infection.  

At present, this is something that we are looking into and may be able to provide in the 

near future. 

Other forms of cartilage support  

Glucosamine and Chondroitin are 2 naturally occurring compounds found in the articular 

cartilage (amongst other biological structures). Glucosamine sulphate and glucosamine 

hydrochloride are often taken as nutritional supplements.  

Studies have found that glucosamine can both delay the breakdown of and repair damaged 

cartilage. The results for the use of glucosamine for arthritis are mixed and the amount of 

benefit one might expect is modest. It is a fairly safe medication and worth considering as 

part of the therapeutic options open to the knee pain sufferer. 

  

Fibrin glue  

This is made up of fibrinogen (found in blood) and thrombin. The thrombin is an enzyme 

that stimulates the fibrinogen to become fibrin. Fibrin molecules stick together to form a 

plug.  

In the body this would cause platelets to all stick together and forma blood clot. In surgery 

the glue-like nature of the fibrin molecule can be helpful in repairing structures at surgery. 

Fibrin glue is used as an adjunct for some forms of wound repair. In knee surgery it can be 

used to help secure articular cartilage repairs.  

   

  



The Practicalities  

What happens on the day?  

Make sure you have drunk plenty of fluid if you are having a blood-derived injection such as 

ACP or nSTRIDE.  

You would be best advised to attend without having to drive home.  

Ideally someone should be available to support you on the day and for a few hours 

afterwards at home.  

Any intra-articular injection or injection into a tendon can be uncomfortable and is probably 

best managed by relative rest and cryotherapy for at least 24 hours afterwards. Low level 

pain killers may be helpful for 12 days.  

Do not take anti-inflammatories such as ibuprofen before or after the injection. Abstain 

from these medications for at least 1 month after the injection.  

 

How long does it take to work?  

Once the platelets have been activated at the injection site an inflammatory response starts 

that lasts approximately 3-4 days. This can be uncomfortable.  

The following phase of healing when new tissue is rapidly grown is called the proliferative 

phase. It is mainly carried out by fibroblasts and lasts several weeks. After that, remodelling 

occurs to the collagen matrix that was laid down by the fibroblasts.  

This remodelling phase leads to the formation of mature tissue and lasts about 6 months, 

meaning it can be 7 to 8 months in total until the final/ best results are seen.   

How much is it?  

Hyaluronic acid  495  

Platelet Rich Plasma/ (Autologous Conditioned Plasma) 495  

nSTRIDE®  1495  

Lipogems®  Procedure under consideration   

  

What are the risks? Is there anyone who shouldn’t have it?  

According to the International Cellular Medical Society Draft 1, the people that should be 

considered less suitable for treatment are:  
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ABSOLUTE CONTRAINDICATIONS 
 

RELATIVE CONTRAINDICATIONS 

Local infection at injection site  Use of NSAIDs within 48 hours of procedure 

Sepsis  
 

Recent pyrexia or malaise 
 

Critical thrombocytopenia Anaemia or low platelet count  
 

Hemodynamic instability  
 

Haematological malignancy   

Platelet dysfunction syndrome Corticosteroid injection at treatment site 
within 1 month 

Patient unable or unwilling to accept risks Systemic use of coriticosteroids within 2 
weeks 

 Smokers 

 

 

For safety:  

1) Universal precautions at all times during the procedure and immediately following the 

procedure  

 2) Infection: PRP is antimicrobial and effective against most bacteria classes except 

Klebsiella, Enterococcus and Pseudomonas.  

Standard skin disinfection should be used before injection.   

3) This is entirely an autologous graft making eliminating the concern for disease 

transmission unless the graft were contaminated.  

4) Risks to patient from the procedure:   

Infection  

Bleeding  

Nerve damage  

Pain  

Lack of result  

Loss of limb and death are very rare but possible.  
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