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SUMMARY 

Hand osteoarthritis (OA) is one of the most common form of OA after hip and knee OA. It affects 

23% of the population in the US, becoming a socioeconomic burden. Hand OA is a complex 

multifactorial disease, induced by an interaction of environmental (age, sex, obesity, ethnicity 

and occupation) and genetic factors. Hand OA leads to pain, loss of function, a decrease in grip 

and pinch grip strength affecting the quality of life of the patients. Clinical symptoms are 

characterized by bony enlargements of finger joints, deformities and articular nodes in 

interphalangeal joints. The cause of OA is an imbalance between degradation and repair 

processes in cartilage, bone and synovial tissue, leading to the degeneration of the articular 

cartilage and the formation of abnormal bone. Consequently, inflammation of the joint takes 

place involving pro-inflammatory cytokines, which further stimulate OA progression. Therapeutic 

approaches combine non-pharmacological and pharmacological treatments based on the 

reduction of the mechanical overload of the joint and analgesics. Treatments using biological 

agents, blocking the effect of pro-inflammatory cytokines and therefore interfering with the 

inflammatory process are promising, although no clear efficacy has been yet demonstrated. In 

this clinical trial, a phase III b, parallel group, double-blind, randomized, single center, placebo-

controlled study, the group of Pr. Richette aims at characterizing the efficacy of interleukin-6 (IL-

6) blockade, using tolicizumab a humanized IL-6 receptor antagonist, on pain relief in patients 

with severe osteoarthritis of the hand refractory to usual analgesic treatments. There is an 

urgent need to provide efficient therapies for these patients; however, treatments using 

biological agents, although encouraging, need further detailed evaluation. 

  



DESCRIPTION OF HAND OSTEOARTHRITIS 

Hand osteoarthritis (OA) is the most common joint disorder, after knee OA and hip OA. The 

prevalence of OA will increase further in the coming decades with ageing of the population, 

becoming a socioeconomic burden (Kloppenburg, 2014). The World Health Organization 

Scientific Group on Rheumatic Diseases estimates that among those people who are 60 or older, 

the incidence rate of OA is up to 1 in 10 (Pereira D et al., 2011). Hand OA leads to pain, loss of 

function, a decrease in grip and pinch grip strength affecting the quality of life of the patients. 

Hand OA consists of several subsets, including finger OA with nodes, thumb base OA and erosive 

OA (Kloppenburg & Kwok, 2012). Clinical evaluation is characterized by bony enlargements of 

finger joints, deformities and articular nodes in interphalangeal joints. The diagnosis is confirmed 

by standard X-rays, featuring erosions, joint space narrowing, osteophytes and subchondral bone 

sclerosis (Figure 1).   

 

 

 

 

 

 

Figure 1: Radiograph of a patient 

with hand a wrist OA (from Bank & 

Lindau 2013).  

The cause of OA is an imbalance between degradation and repair processes in cartilage, bone 

and synovial tissue, leading to the degeneration of the articular cartilage and the formation of 

abnormal bone. The release of cartilage breakdown products into the synovial fluid leads to the 

inflammatory process, reflected by joint swelling and effusion, stiffness and sometimes redness.  

 

ETIOLOGY 

Hand OA is a complex multifactorial disease, widely accepted to be induced by an interaction of 

environmental and genetic factors. Environmental factors include age, sex, obesity, ethnicity and 

occupation (Kloppenburg, 2014). Despite these well-established environmental factors, genetic 

variations have also been found to be strong determinants and several genes have been 

extensively documented, such as including Interleukins (ILs), aggrecan (AGC1) or LDL-receptor-

related proteins (LRPs) (Michou, 2011). Nonetheless, the mechanisms of the initiation and early 

step of the disease remain largely unknown. Disruption of the chondrocyte homeostasis leads to 

cartilage breakdown and catabolism involving matrix metalloproteases (MMPs) and aggrecanase 



(Pelletier et al., 2001, Chevalier et al., 2013).  This degradation releases cartilage 

macromolecules presenting immunogenic properties in the synovial fluid. In OA synovium, there 

is an infiltration of mixed inflammatory cells (mononuclear cells and activated T- and B-cells) as 

well as synovial cells and chondrocytes producing pro-inflammatory cytokines (TNF, IL-1, IL-6), 

prostaglandins and nitric oxide, promoting a catabolic process which stimulates the development 

of OA (Figure 2).   

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Cytokines production in 

OA (from Chevalier et al., 2013). 

 

The excessive production of cytokines by the inflamed synovium is crucial to the progression of 

the disease. In particular, tumor necrosis factor a (TNF) interleukin 1b (IL-1) and interleukin-6 

(IL-6) are the key players in terms of pro-inflammatory cytokines involved in OA (Kapoor et al., 

2010; Mabey & Honsawek, 2015). Both TNF and IL-1 are elevated in synovial fluid, synovial 

membrane, subchondral bone and cartilage. They suppress the synthesis of proteoglycan, link 

protein and type II collagen in chondrocytes, stimulate the release of MMP-1, MMP-3, MMP-13, 

and induces the production of IL-6 (Kapoor et al., 2010). IL-6 is also elevated in synovial fluid and 

serum. It upregulates MMP-1 and MMP-13 expression and reduces the synthesis of type II 

collagen (Kapoor et al., 2010). Other pro-inflammatory molecules such as IL-15, IL-17, IL-18, LIF 

and chemokines (CCL5, IL-8 and MCP-1) participate to a lesser extend in OA progression through 

the stimulation of MMP synthesis and proteoglycan downregulation and degradation (Kapoor et 



al., 2010). Countering the pro-inflammatory molecules, anti-inflammatory cytokines are also 

present in the synovium and contribute to the suppression of the inflammation. In particular, IL-

4 and IL-10 inhibit IL-1b, TNF and TNF and upregulated the production of tissue inhibitor of 

metalloproteases (TIMPs) (Kapoor et al., 2010; Mabey & Honsawek, 2015). 

 

TREATMENTS 

Non-pharmacological 

Education, assistive devices, splints, exercise and thermal modalities are common non-

pharmacological treatments for hand OA (Kloppenburg, 2014).  

Education aims to enhance patient understanding of the disease, diagnosis, objective and 

treatments and the knowledge of joint protection and chronic pain. It is helpful but has a small 

effect on symptoms.  

Assistive devices, such a key turners, grips, kitchen tools are often provided in association with 

education. They help patients to perform tasks by protecting the joint from mechanical overload. 

Splints are used to stabilize or immobilize a painful osteoarthritic joint, mostly for thumb base. 

Their use vary from full-time to only day or night or during activities/complaints. Several studies 

suggest a reduced pain, indicating an alleviating effect.  

Several motion and strengthening exercises are recommended in guidelines for hand OA. The 

purpose of such exercises is to increase pinch and grip strength.  

Finally, local application of heat (using hot pack) is recommended to alleviate pain and stiffness. 

 

Pharmacological 

Multiple pharmacological approaches including analgesics, anti-inflammatory drugs, and 

symptomatic drugs are undertaken, depending on the degree of severity of the hand OA. 

Analgesics 

Paracetamol is recommended as the primary choice of analgesics, as an extrapolation 

from studies in knee and hip OA, however there are no clear evidence of an alleviating effect 

based on VAS (visual analog Scale) scoring (Kloppenburg, 2014).  

Several trials using topical non-steroidal anti-inflammatory drugs (NSAIDs) like diclofenac 

demonstrated a significant effect over placebo, indicating both short-term (1-2 weeks) and long-

term (8-12 weeks) efficacy (improvement of pain and function) of this approach, in both younger 

(< 65 years) and older (≥ 65 years) patients without severe adverse events.  

Oral NSAIDs or cyclo-oxygenase-2 (Cox2) selective inhibitors have been shown to partially 

relieve pain at 2-4 weeks. This approach is used after the failure of paracetamol treatment, 



however concerns are raised regarding its toxicity profile (gastrointestinal and cardiovascular) 

and particularly in elderly. 

 

Anti-inflammatory drugs 

Intra-articular corticosteroids injections are often performed in clinical practice to reduce 

pain, particularly for patients with thumb OA, however the procedure is potentially harmful and 

therefore not recommended by the 2012 ACR expert panel. Few studies, lacking statistical 

power, have been conducted with no clear conclusion on the efficacy of this approach (Chevalier 

et al., 2013).  

The systemic administration of corticosteroids as analgesics has also been investigated 

but clear evidence of an alleviating effect is unclear (Chevalier et al., 2013).  

A few trials, in which administration of TNF blockers were performed in patients with 

hand OA, led to rather negative and disappointing results with no significant effect on painful 

and swollen joints (Chevalier et al., 2013, Kloppenburg, 2014).  

Clinical trials testing the efficacy of IL-1b blockers like IL-1 receptor antagonist (IL-1Ra) 

and  IL-1 receptor-1 antibody in hand OA did not show a significant difference in the WOMAC 

(Western Ontario & McMaster Universities arthritis index) pain score between patients in the 

drug-treated and placebo-treated groups after 4, 6 or 12 weeks (Chevalier et al., 2013). A 

promising study on three patients with erosive hand OA and for whom conventional therapy 

failed, demonstrated a reduction in pain and global disability with daily subcutaneous injections 

of IL-1Ra during a 3-months treatment (Baconnier et al., 2009).  

 

  

RATIONALE 

Targeting pro-inflammatory molecules seems relevant, as demonstrated by their deleterious 

effects on OA. However, up to now, clinical trials failed to demonstrate clear evidence of the 

efficacy of pro-inflammatory blockers on pain reduction or disease progression. This study, 

TIDOA, aims at testing the efficacy of an IL-6 blocker, tolicizumab, on pain reduction in patients 

for whom analgesic treatments failed. As described above, IL-6 is one of the major player in OA 

inflammation. Moreover, recent genetic studies further reinforce the relevancy of blocking IL-6 

function in patients with hand OA. A 2010 study demonstrated that elderly (> 85 years-old) 

showing low innate production of IL-6 have a 7-fold increase chance to be free of OA (Goekoop 

et al., 2010). Another study suggested that specific genetic polymorphisms in the IL-6 gene are 

associated with hand OA (Blumenfeld et al., 2014). These genetic polymorphisms are associated 

with high expression of IL-6 in synovial fibroblasts from OA patients, however no such 

association has been found in CD14+ monocytes, another major source of synovial IL-6, from the 

same patients (Noss et al., 2015), revealing even more the complexity of the inflammatory 

process in OA. 



Tolicizumab is a humanized monoclonal antibody directed against soluble and membrane-bound 

IL-6 receptors, blocking intracellular signaling. Injections of Tolicizumab (ROACTEMRA) are 

recommended in association with methotrexate for the treatment of severe rheumatoid arthritis 

in adult patients, not previously treated with methotrexate, and in the treatment of juvenile 

idiopathic arthritis in patients ≥ 2 years old if NSAIDs treatment failed. 

 

METHODOLOGY 
 

Study design 

TIDOA is a phase III b, parallel group, double-blind, randomized, single center, placebo-controlled 

trial evaluating the effect of two infusions, four weeks apart, of the Interleukin-6-receptor 

inhibitor tocilizumab on pain relief in patients with severe osteoarthritis of the hand refractory to 

usual analgesic treatments. The study will be performed in compliance with good clinical practice 

and will follow the recommendations of the Declaration of Helsinki. The relevant national ethics 

review boards and regulatory authorities approved the protocol. Written informed consent is 

obtained from all patients before enrolment. 

 

Patients 

110 patients are expected to be randomized.  To be eligible, patients (males or females) must be 

40 to 85 years old, provide written informed consent, have a clinical history of hand OA 

refractory to analgesics. 

 Inclusion criteria 

 Patients are eligible for the study if they present symptomatic hand OA according to the 

ACR criteria. Hand OA must be lasting ≥ 3 months, affecting more than 3 finger joints (Kellgren 

and Lawrence ≥ 2) and refractory to analgesics and NSAIDs. Pain intensity must be ≥ 40 

according to VAS (0-100 mm) within the last 24 hours. Patients must provide written informed 

consent and be affiliated to the health system. 

 Exclusion criteria 

 Patients are not enrolled in the study if they have been treated with anti-TNFa within 6 
months or with IL-6 receptor inhibitor. Other reasons for exclusion are as follows: Hand OA is 
secondary to inflammatory rheumatism, evidence of painful syndrome of the upper limbs (likely 
to interfere with pain monitoring), inflammatory rheumatism, psoriasis, contraindications to IL-6 
receptor inhibitor, contraindications to acetaminophen, anti-coagulant or treatment with 
heparin at a curative dose, surgery scheduled within 6 months following enrollment, local 
injection of corticosteroids in a symptomatic finger joint within 1 month, local injection of 
hyaluronic acid in a symptomatic joint within 6 months, treatment with a slow-acting anti-
osteoarthritis agent within 3 months, treatment with methotrexate, hydrochloroquine, 
sulfasalazine, colchicine within the last month, history of symptomatic sigmoiditis or intestinal 
ulceration, oral corticosteroid within 3 days for hydrocortisone or cortisone, within 8 days for 
prednisone, prednisolone, methylprednisolone or triamcinolone, and within 12 days for 



betamethasone or dexamethasone, lidocaine plasters on digitl joint within 2 months, psychiatric 
illness, antidepressants initiated or modified within 1 month, non-controlled diabetes mellitus, 
hepatitis B or C infection, HIV infection, active or latent tuberculosis, excessive drinking, 
participation in another clinical trial. 
 
Screening and Randomization 

Patients are screened for eligibility at the Department of Rheumatology at Lariboisiere Hospital, 
checking hospital outpatient lists and admissions. Randomization to tolicizumab or placebo on a 
1:1 ratio is carried out by…….. 
 

Study medication 

Two tocilizumab (ROACTEMERA®) infusions are administered at week 0 and week 4 

intraveneously at a dose of 8 mg/kg. Two intraveneous infusion of saline solution, consisting of 

NaCl 0.9%, are administered at week 0 and week 4. 

 

Study outcomes and definitions 

Primary outcome measure is the change in hand pain between the first infusion at week 0 and 2 

weeks after the second infusion (week 6) as assessed on the VAS (0-100 mm). Secondary 

outcome measures are: the change of pain between the first infusion (week 0) and weeks 4, 8, 

12 after the first infusion as measured on the VAS (0-100 mm), the number of painful joints and 

the number of swollen joints at week 4, 6, 8 and 12, the morning stiffness duration at weeks 4, 6, 

8, 12, the evaluation of the function at weeks 4, 6, 8 and 12 according to the Dreiser 

algofunctional index and the functional Cochin hand index, the overall assessment of disability at 

weeks 4, 6, 8 and 12 (patient and practitioner global assessment). 

 

 

Patient follow-up 

  

 

Monitoring, data management and reposting of adverse event 

 

 

 

CONCLUSION 

As described here, current pharmacological treatments of hand OA, in particular biological 

agents do not show significant efficacy on pain levels and inflammatory status. Therefore, there 

is an urgent need to develop efficient therapies and new approaches combining inhibition of the 

deleterious effect of pro-inflammatory molecules and stimulation of the anabolism, protecting 

cartilage from degradation. Such multiple-drug therapy have not been tested yet. In addition, as 



suggested by Chevalier and collaborators (Chevalier et al., 2013), anti-cytokine therapy could be 

appropriate in early stages of OA, before advanced and irreversible cartilage destruction. Genetic 

data suggesting a cell-specific association between IL-6 expression and OA may open the field of 

cell-specific targeting drugs within the synovium. In the near future, the use of pharmaco-

genetic, associating the efficacy of a biological agent with a cell-type specific genetic 

polymorphism may also provide a relevant and efficient approach. 
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