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INTRA-ARTICULAR NON-STEROIDAL ANTI-
INFLAMMATORY DRUGS (NSAIDs)

• Inflammatory arthritis is encountered very often in daily 
clinical practice. Whereas most clinicians are aware of intra-
articular (IA) steroid injections, few are aware of the utility of  
IA nonsteroidal anti-inflammatory drugs (NSAIDs) in the 
treatment of such painful conditions. 

• This presentation serves to review the current literature 
regarding the usage of IA NSAIDs in clinical practice and its 
utility, efficacy and potential is summarised.





INTRA-ARTICULAR NSAIDs THERAPY

✓IA NSAIDs have been used since 1995 in the post-operative setting 
and then in various clinical settings of knee osteoarthritis and other 
inflammatory joint disorders. 

✓The IA NSAIDs used reported in the literature include ketolorac, 
piroxicam and pareocoxib (Dynastat). 

✓I will summarise the experimental publications and clinical studies on 
IA NSAIDs. 

✓Summarised presentations of my experiences with the usage of IA 
Ketorolac, IA Piroxicam and IA Pareocoxib will also be presented, 
including interesting case reports. 

✓A review of reported literature up to 2023 on the usage of IA NSAIDs
in the treatment of osteoarthritis will also be presented.





WHY INTRA-ARTICULAR NSAIDs THERAPY?

• THE CLINICAL NEED:
➢SOME PATIENTS DO NOT WANT STEROID INJECTIONS (SHARED DECISION 

MAKING)

➢DIABETIC PATIENTS WITH HYPERGLYCAEMIA

➢STEROID SENSITIVITY OR ADVERSE REACTIONS

➢RECURRENT OR PERSISTENT JOINT INFLAMMATION DESPITE IA STEROID 
INJECTIONS

➢EFFECT OF STEROIDS (EG METHYPREDNISOLONE) ON CHONDROCYTE CELLS 
VIABILITY/CHONDROTOXICITY

➢LONG TERM EFFECTS OF REPEATED TRIAMCINOLONE INJECTIONS – MRI 
STUDIES SHOWED CARTILAGE VOLUME  LOSS AFTER 2 YEARS.



Intra-articular Corticosteroid Injections in the Hip and Knee: 

Perhaps Not as Safe as We Thought?
• Andrew J. Kompel, Oct 15 2019https://doi.org/10.1148/radiol.2019190341

https://pubs.rsna.org/author/Kompel%2C+Andrew+J
https://doi.org/10.1148/radiol.2019190341
https://orcid.org/0000-0001-6159-5851
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WHY INTRA-ARTICULAR NSAIDs THERAPY?
• BEING A PATIENT-ORIENTED AND SOLUTION-OREIENTED 

PHYSICIAN AND RHEUMATOLOGIST…I ASKED MYSELF THIS 
QUESTION

“IN THOSE CLINICAL 
SCENERIOS, CAN IA NSAIDs 
BE AN ALTERNATIVE INTRA-
ARTICULAR THERAPY???”



Illustrative Case Example 1:

▪ AKH, 75/CHI/F with chronic left knee pain, 
worsened after fall 3 months ago, resulting to 
left knee effusion. 

▪ Ultrasound of the left knee showed Effusion 
3+, Synovitis 2+ and Osteophytes. (Figure 1-2) 

▪ Left knee aspiration was done and IA 
ketorolac 30mg was given. 

➢ She was reviewed a week later and the left 
knee pain improved. 

Follow-up viscosupplementation with IA 
hyaluronic acid (HA) Orthovisc was given.





INTRA-ARTICULAR NON-STEROIDAL ANTI-
INFLAMMATORY DRUGS (NSAIDs)

• Experimental studies of IA NSAIDs have shown no chondrotoxocity
but good pharmacokinetic and pharmacodynamic efficacy and 
amelioration of inflammation in rat and rabbit OA models. 

• IA ketorolac injection in rat OA model to be efficacious  and has 
synergistic effects when combined with hyaluronic acid  
(HA)injection.

• Other studies in IA  pareocoxib have also shown good clinical 
outcome, and superior to IM NSAIDs. 

• Higher concentration of local NSAIDs at the site of cellular injury, 
which is more effective and has less systemic toxicity and adverse 
effects!





CLINICAL USAGE OF INTRA-ARTICULAR 
NSAIDs INJECTION THERAPY:

• IA ketorolac usage was first reported in 1995 for post-
operative pain relief following outpatient knee arthroscopy.

• Since then, IA ketorolac injection in several clinical studies 
have been shown to be efficacious and as good as 
corticosteroids, and has synergistic effects when combined 
with hyaluronic acid  (HA)injection.

• Other studies in IA oxicam and pareocoxib have also shown 
good clinical outcome, and superior to oral NSAIDs. 



INITIAL CLINICAL EXPERIENCES AND 
PRESENTATIONS WITH IA NSAID INJECTIONS:

➢16TH SSR-MSR WORKSHOPS IN RHEUMATOLOGY, AUG 2015, 
SINGAPORE –
➢INTRARTICULAR PIROXICAM AS A NOVEL THERAPUETIC APPROACH FOR THE 

TREATMENT OF INFLAMMATORY ARTHRITIS: AN INITIAL REPORT OF 60 
PATIENTS

➢49th Singapore-Malaysia Congress of Medicine 2015 –
➢EFFICACY AND SAFETY OF INTRARTICULAR KETOROLAC IN THE TREATMENT 

OF INFLAMMATORY ARTHRITIS – A REPORT OF THE INITIAL EXPERIENCE WITH 
40 PATIENTS

➢AUSTRALIA RHEUMATOLOGY ASSOCIATION (WITH RHPA) 2016
ANNUAL SCIENTIFIC MEETING, DARWIN, AUSTRALIA.
➢INTRARTICULAR DYNASTAT STUDY



EFFICACY AND SAFETY OF INTRA-ARTICULAR INJECTION OF 

CYCLOOXYGENASE-2 INHIBITOR PARECOXIB IN THE TREATMENT OF 

INFLAMMATORY ARTHRITIS – A FIRST REPORT OF THE INITIAL 

EXPERIENCE WITH 60 ASIAN PATIENTS

OBJ ECTIVES
While oral and intra-muscular non-steroidal anti-inflammatory drugs (NSAIDs)

are commonly used in the treatment of arthritis pain, they are sometimes

ineffective and associated with side effects. Intra-articular (IA) non-

cyclooxygenase 2 (COX-2) selective NSAIDs usage namely ketolorac and

piroxicam have been reported by us in treatment of inflammatory arthritis.1,2

The use of IA COX-2 inhibitor Pareocoxib has only been reported in

experimental animal setting.3

COX-2 is induced in chondrocytes when exposed to cytokines like interleukin

1B, and show increased prostaglandin E2 production. The production of

excitatory amino acids (EAA) like glutamate and aspartate is also increased.

Parecoxib, a water soluble prodrug of the oral formulation of valdecoxib, is

approximately 20,000fold more potent against COX-2 than COX-1.(Figure 1) It

is the first and only injectable COX-2 inhibitor available. It is rapidly

metabolized into the active form, with peak plasma valdecoxib concentration

occurring between 30min and 3.5 hour. Parecoxib reduced EAA, suppressed

synovial inflammation, and inhibited cartilage degeneration.3

We are the first to report our experience in 60 Asian patients who were treated

with IAparecoxib for the management of inflammatory arthritis.

METHODS
IA Parecoxib has been offered in our clinic for patients with inflammatory

arthritis since April 2015. Those patients who received IA Parecoxib between

April 2015 to December 2015 were identified. Their records were reviewed

with reference to the arthritis diagnosis, treatment and response to therapy

and follow-up. The data were collated and analyzed. Dosage was Pareocoxib

40mg per joint injected.

RESULTS
60 patients were reviewed. Age range: 27-84 years. Male - 20, Female - 40;

Racial distribution: 47 Chinese, 3 Malay, 10 Indian. Diagnosis: Inflammatory

Osteoarthritis (OA) 67% , Rheumatoid Arthritis (RA) - 13, Gouty Arthritis- 4,

Reactive arthritis -1, Spondyloarthritis - 2 . 37 patients had previous treatment

with steroids. 83.3% of patients had synovitis on ultrasound. Joints injected –

77 Knees; 5 Ankles; 1 Wrist and 1 Shoulder. Treatment summary: IAPareocoxib

40mg was given in 37 joints and in 35 other injections, it was combined with

steroids, viscosupplementation (VS), and/or methotrexate (MTX). (See Table 1)

The VS used included Synvisc, Orthovisc, Healvis, and Arthromac. Response

rate: 30% complete recovery; 70% improvement; 11 had recurrent joint

inflammation. There was no adverse events or allergic reactions noted. Mean

duration of response and follow-up ranged from 1 month to 9 months.

TREATMENT NO OF INJECTIONS:

PAREOCOXIB ONLY 37

PAREOCOXIB + STEROIDS 8

PAREOCOXIB + 

VISCOSUPPLEMENTATION

23

PAREOCOXIB + STEROIDS + 

VISCOSUPPLEMENTATION

2

PAREOCOXIB + MTX 2

PATIENT EXAMPLE 1

RBD, a 37-year-old Malay man, who has a history of recurrent gouty knee arthritis since 2011. He had

previous treatment with intra-articular steroids injections in 2014 every 2-3 months. In 2015, he had

recurrent knee inflammation since Jan, for which IA prednisolone and IA brufencon were given in Jan

and March. Uric Acid level was high at 11.3mg/dl despite febuxostat. He had persistent knee pain and

required IA ketolorac 30mg and IA piroxicam 20mg injection. Ultrasound of Right knee showed effusion

3+ and synovitis 2+ and aspiration of 30 mls fluid done. IA piroxicam 20mg and betasol 1ml were given.

He had left knee pain and swelling 1 week later and had similar knee aspiration and injection done.(

Figure 2,3). 2 weeks later in May 2015, he had similar attacks of knee inflammation for which IA

Pareocoxib 40mg were given to both knees. He had weekly IA Pareocoxib injections into both knees for

3 weeks until the knee synovitis and effusion subsided. For the 2nd half of the year, he required an

additional 3 more injections of IA Parecoxib injections for control of his gouty flares due to

noncompliance and dietary indiscretion.

Table 1: Treatment summary: IA Pareocoxib either given alone or in 

combination

Figure 2: Ultrasound showing 

left knee effusion

Figure 3: Left knee synovitis 

and tophi. DP+ve

PATIENT EXAMPLE 2

TAP, 70-year-old Chinese lady, with a long standing history of RA and Multi-joint OA, presented with

recurrent left knee pain and swelling. She had Right TKA, and on IVActemra for control of RA. She has a

history of multiple drug allergies and intolerance, including vioxx, arcoxia, celebrex, voltaren, sulindac,

anarex, and DMARDs like methotrexate, sulphasalazine, and mycophenolate. She had IA

betamethasone injection to the right knee in 3/15 and had recurrent pain in 5/15. Ultrasound left knee

( Fiqure 4) showed synovitis and effusion, for which she was given IA Pareocoxib 40mg and Arthromac

3% (Sodium hyaluronate).She did not have any adverse reaction to IA Pareocoxib and was well for 2

months.

Figure 4: Ultrasound left knee showing 

synovitis and effusion.
PATIENT EXAMPLE 3

KP, a 63-year-old Indian male taxi-driver, with a history of inflammatory OAknees and gout, presented

with bilateral knee pain and swelling in Jan’15. He had bilateral knee aspiration and IABetamethasone

into both knees followed by 2 serial IA hyaluronic acid injections into both knees 1 week apart. In

April, he presented again with knee stiffness, and was noted to have left knee effusion ( Figure 5). He

had left knee aspiration followed by IA Pareocoxib 40mg into the left knee joint. On follow-up 9

months later, he was noted to be well and his left knee symptoms have improved by 85%.

Figure 5 showing left knee effusion on ultrasound. DP+

CONCLUSIONS
IA Parecoxib is a useful and safe therapeutic modality for the treatment of inflammatory arthritis with

over 90% response rate.

IAPareocoxib can be recommended for use in the following settings:

1. Persistent or recurrent inflammatory joint pain despite IAsteroid injection.

2. Those who are allergic or intolerant of oral NSAIDs.

3. Post TKASynovitis.

4. Can be safely combined with steroids and/or VS.
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Patient Presentation of the Efficacy of IA Pareocoxib For
Recurrent Knee Inflammation due to Gouty Arthritis

•RBD, a 37-year-old Malay man, who has a history of 
recurrent gouty knee arthritis since 2011. 
•He had previous treatment with intra-articular 

steroids injections in 2014 every 2-3 months, due to 
gouty flares from non-compliance.
• In 2015, he had recurrent knee inflammation since 

Jan, for which IA prednisolone and IA betamethasone 
were given in Jan and March. Uric Acid level was high 
at 11.3mg/dl despite febuxostat. 



Efficacy of IA Pareocoxib For Recurrent Knee 
Inflammation due to Gouty Arthritis
• He had persistent bilateral knee pain and required IA ketolorac 30mg 

and IA piroxicam 20mg injection. 

• Few weeks later, he had recurrent knee inflammation.

• Ultrasound of Right knee showed effusion 3+ and synovitis 2+ and 
aspiration of 30 mls fluid done. 

• IA piroxicam 20mg + betamethasone 1ml combination IAT were given 
with resolution. 

• He had left knee pain and swelling 1 week later and had similar knee 
aspiration and injection done.



Efficacy of IA Pareocoxib For Recurrent Knee 
Inflammation due to Inflammatory Arthritis

• 2 weeks later in May 2015, he 
had similar attacks of knee 
inflammation for which IA 
Pareocoxib 40mg were given to 
both knees. 

• He had weekly IA Pareocoxib
40mg injections into both 
knees for 3 weeks until the 
knee synovitis and effusion 
subsided. He was well for the 
next few mths.



SUCCESSFUL USAGE OF IA NSAID IN PATIENTS 
WHO ARE ALLERGIC TO ORAL NSAIDs

• ESM,67/CHINESE/MAN WITH H/O OF GOUT AND OA KNEE.

• ALLERGIC TO ORPHENARINE, NAPROXEN, DICLOFENAC 
K(CATAFLAM) WITH PERIORBITAL EDEMA

• 6/3/23 PRESENTED WITH SEVERE LEFT KNEE PAIN AND SWELLING 
FOR 3 DAYS AFTER A URTI.

• KNEE ASPIRATION DONE AND IAT WITH  TRIAMCINOLONE 40MG + 
PAREOCOXIB 40MG + TRAMADOL 25MG. 

• FLUID +VE FOR MSU CRYSTALS

• NO REACTION TO IA PAREOCOXIB (DYNASTAT)

• 1 WEEK LATER, FULL RESOLUTION OF INFLAMMATORY ARTHRITIS



SUCCESSFUL USAGE OF IA NSAID IN PATIENTS 
WHO ARE ALLERGIC TO ORAL NSAIDs

➢8/9/23 PRESENTED WITH SUDDEN ONSET OF LEFT KNEE PAIN AND 
EFFUSION.

• KNEE ASPIRATION DONE AND IAT WITH  TRIAMCINOLONE 40MG + 
PAREOCOXIB 40MG + TRAMADOL 25MG.

• RESPONDED WELL AND HAD NO REACTION TO IA PAREOCOXIB 
(DYNASTAT). FLUID TEST –VE FOR MSU CRYSTALS

➢25/9/23 PRESENTED WITH RECURRENT LEFT KNEE EFFUSION FOR 3 
DAYS AFTER A MINOR TWIST FOLLOWING EXERCISE.

• KNEE ASPIRATION DONE AND IAT DYNASTAT 40MG + CONJURAN 
POLYNUCLEOTIDE 2ML GIVEN WITH FULL RECOVERY.







WHY INTRA-ARTICULAR NSAIDs THERAPY?
• BEING A PATIENT-ORIENTED AND SOLUTION-OREIENTED 

PHYSICIAN AND RHEUMATOLOGIST…I ASKED MYSELF THIS 
QUESTION

“IN THOSE CLINICAL 
SCENERIOS, CAN IA NSAIDs 
BE AN ALTERNATIVE INTRA-
ARTICULAR THERAPY???”





CONCLUSIONS 
➢IA NSAIDs have a definitive role in the treatment of inflammatory 

arthritis, and represents an additional armamentarium available to IA 
therapist taking care of patients with severe and recurrent joint 
inflammation. 

➢It’s use can be administered in those who are unable to take steroid 
injections, or refuse steroids, or allergic or intolerant to oral NSAIDs.

➢IA NSAIDs can be combined with IAHA with synergistic effect

➢IA NSAIDs can be used in the post-arthroscopic setting and post-
knee arthroplasty synovitis with good results. 

➢I propose that IA NSAIDs can be used as a first or second line IA anti-
inflammatory agent for the effective treatment of the painful, 
inflamed joints.
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