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Closing the Gap between Preclinical Biologic Development
and Clinical Application in Rheumatoid Arthritis

The Editor,

Sir,

Rheumatoid arthritis (RA) is a chronic autoimmune disease;
deferment and relapse of aggressive synovitis finally leads to
destruction of joint cartilage and bone, and that is the main haz-
ard of the disease. In recent years, biologic agents have be-
come a hot spot of RA treatment research, owing to their higher
specificity and fewer side effects than existing non-biologic
disease-modifying and anti-inflammatory drugs. Although ex-
perimentally-induced arthritis models of rhesus monkeys are
considered to be the closest model to the human RA disease
(1), in the evaluation of preclinical biologic therapeutics,
whether the disease also relapses in rhesus monkey models and

the correspondent treatment efficacy in that condition were
rarely studied. The reason for this phenomenon is that it was
considered that induced-arthritis in rhesus monkeys is a
monophasic course, and findings in previous studies also
seemed to accord with this opinion: most common surrogate
markers for the rhesus monkey model, ie clinical scoring, in-
flammatory and immunological markers, returned to the nor-
mal range within a typical follow-up time (70 days) after
disease induction (2).

However, nowadays, in addition to the aforementioned
traditional markers, a more sensitive imaging method, mag-
netic resonance imaging (MRI) with features of high soft-tis-
sue resolution, multisection and multiparameter, has the unique
advantage of being able to visualize the subclinical inflamma-
tory synovium in clinical studies (3). In RA patients in remis-
sion according to the 28-joint Disease Activity Score-C-
reactive protein (DAS28-CRP), persistent active synovial in-
flammation detected by MRI is a high-risk predictor of subse-
quent joint destruction (4). Therefore, high-sensitivity MRI
may give a deeper understanding in experimentally-induced
arthritis in rhesus monkeys. In our previous study, we used
MRI for dynamic evaluation of small hand joints in induced-
arthritis models of rhesus monkeys treated with Celebrex (cele-
coxib). On day 90 after disease induction, MRI still revealed
active synovitis in small hand joints in some monkeys (Fig-
ure), but common markers (ie clinical scoring and CRP) had
returned to normal.

Figure: Magnetic resonance imaging (MRI) of small hand joints in rhesus
monkeys with induced-arthritis.

Comparing the condition of pre-induction (A) and 90 days post-induction (B)
rhesus monkey model in coronal enhanced T1-weighted images: before disease
induction, the metacarpophalangeal joints (MCPs) were normal and there was
non-enhancement in synovium; on 90 days post-induction, although most com-
mon markers of disease returned to normal: clinical scoring range within 0–1
point and CRP value below 1 mg/L, multiple active synovitis in MCPs (arrow)
can still be found in MRI, indicating the continuous chronic activity in rhesus
monkeys of induced-arthritis models after 90 days post-induction.

These data suggest that the sensitivity of conventional
indicators may be insufficient, leading to a lack of awareness
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of changes in the disease of rhesus monkey models. The clini-
cal significance of induced-arthritis models of rhesus monkeys
to the study of the chronic course of RA may be underesti-
mated.

Therefore, sensitive imaging detective method MRI is
essential to further preclinical studies. The more accurate
method may play a critical role in the evaluation of disease
progression and prognosis in induced-arthritis model of rhe-
sus monkeys. This is beneficial not only to help identify proper
models that are more consistent with the human RA chronic
disease progression, but also to ascertain clinical significance
in new biologic agent therapy strategy.

ACKNOWLEDGMENTS
This study was supported by The National Natural Science
Foundation of China (81130027 and 81071204) and China Na-
tional Science and Technology pillar programme during the
12th five-year-plan period (2012BAI23B08). There are no
known conflicts of interest associated with this publication and
there has been no significant financial support for this work
that could have influenced its outcome.

Keywords: Magnetic resonance imaging, rhesus monkey,
rheumatoid arthritis

W Cai1, 2, Y Wang2, R Xia2, F Gao1, 2

From: 1Regenerative Medicine Research Center, West China
Hospital, Sichuan University and 2Molecular Imaging Center,
Department of Radiology, West China Hospital, Sichuan Uni-
versity, Chengdu, China.

Correspondence: Dr F Gao, West China Hospital, Sichuan
University. No. 37, Guo Xue Xiang, Chengdu 610041, China.
Fax: +86 28 8542 2135; e-mail: gaofabao@yahoo.com

DOI: 10.7727/wimj.2014.100

REFERENCES
1. Vierboom M, Breedveld E, Kondova I, Hart B. The significance of non-

human primates as preclinical models of human arthritic disease. Expert
Opin Drug Discov 2008; 3: 299‒310.

2. Vierboom M, Breedveld E, Hart B. Preclinical evaluation of anti-
rheumatic drugs in a non-human primate model of arthritic disease. Drug
Discov Today Dis Models 2008; 5: 89–95.

3. Krabben A, Stomp W, Huizinga TW, van der Heijde D, Bloem JL, Rei-
jnierse M et al. Concordance between inflammation at physical exami-
nation and on MRI in patients with early arthritis. Ann Rheum Dis 2015;
74: 506–12. doi: 10.1136/annrheumdis-2013-204005. Epub 2013 Dec 12.

4. Andjbakhch F, Haavardsholm EA, Conaghan PG, Ejbjerg B, Foltz V,
Brown AK et al. Determining a magnetic resonance imaging inflamma-
tory activity acceptable state without subsequent radiographic progres-
sion in rheumatoid arthritis: results from a followup MRI study of 254
patients in clinical remission or low disease activity. J Rheumatol 2014;
41: 398‒406.

Letters


