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BACKGROUND
� Studies of intervention require rigorous design and reporting to 

ensure the generation of reliable and valid data

� Deficiencies in the quality of human RCTs have been improved by 
the CONSORT guidelines

� Recent attention to animal studies1
� Of 271 experimental animal studies:
� 90% did not report randomisation or blinding
� 0% reported a sample size calculation

1. Kilkenny et al. PLoS One 2009



BACKGROUND

� Poor quality animal studies may prevent the successful translation 
to clinical trials

� 2006 review of animal studies published in 7 leading, high impact 
scientific journals2

� 1/3 of these translated at the level of human randomised trials
� 10% were subsequently approved for use in patients

2. Hackam et al. JAMA 2006



BACKGROUND

� Akin to CONSORT, The Animal Research: Reporting of in vivo 
Experiments (ARRIVE) guidelines (2010) were developed to improve 
the standards of reporting in animal experiments





AIM

To systematically investigate the quality of published animal studies in the field of 
experimental rheumatology research, focusing on treatment interventions



ARD A & R

Electronic search for experimental animal studies from Jan-Dec 2012 
(n= 277)

n = 41

DATA EXTRACTION random allocation

Reviewer 1 Reviewer 2 Reviewer 3

Disagreements were resolved via independent adjudicator to reach a 
consensus

Exclusion criteria:
Mechanism studies
Reviews / Commentaries / 
Communications
Exclusively in vitro studies

Inclusion criteria:
Intervention studies
Original published 
papers

n = 41 n = 21 n = 20



RESULTS

� 41 studies included in the systematic analysis
� 26 from Arthritis and Rheumatism
� 15 from Annals of the Rheumatic Diseases

� 3 studies were concise reports

� Only 1 study published negative results



FUNDING %

Government and or institution 68.3 

Government / Institution / Industry 24.4 

Industry only 2.4 

No fund / unclear 4.9 

DISEASE TYPE %

Inflammatory Arthritis 41.5

Systemic Sclerosis 19.5

SLE 17.1

Osteoarthritis 14.6

Polymyositis 2.4

Septic Arthritis 2.4

Periprosthetic Osteolysis 2.4



ANIMAL MODEL %

CIA 30.2 

Bleomycin / Tight Skin 18.6 

Lupus prone/bred mice (NZBxNZW)F1 14 

K/Bxn model 4.6 

HOCL injection 4.6

Adjuvant Arthritis Model 2.3 

Antigen induced Arthritis 2.3 

SCID mouse model 2.3 

Collagenase injection 2.3 

Knee transection 7.3 

Medical Meniscus Destab. 2.3 

Ig-transgenic mice 2.3 

MMP deficient mice 2.3 

C-protein induced myositis 2.3 

Intramedullary implant 2.3 



ETHICS

REPORTED 
(%)

UNCLEAR 
(%)

NOT 
REPORTED 

(%)

Ethical statement - was ethical 
approvement attained? 78 9.8 12.2

Indicate the nature of the ethical 
review permissions, relevant licences
or guidelines for the care and use of 
animals, that cover the research.

39 9.8 51.2
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REPORTING

REPORTED 
(%)

UNCLEAR
(%)

NOT 
REPORTED 

(%)
Scientific background, study context and 
experimental rationale 100 0 0

Clearly describe objectives or state 
hypothesis 65.9 19.5 14.6

Explanation of the animal species and 
models being used to address the scientific 
objectives

75.6 12.2 12.2

Details of experimental procedures 
performed 82.9 7.3 9.8

Details of animal strain and species 53.7 29.3 17

Housing and husbandry 4.9 2.4 92.7
Study limitations incl. potential sources of 
bias,  limitations of the animal model, and 
the imprecision associated with the results

12.2 0 87.8
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STUDY DESIGN
REPORTED 

(%)
UNCLEAR 

(%)

NOT 
REPORTED 

(%)
No. of experimental and control groups 58.5 31.7 9.8
Randomisation 17.1 0 82.9
Assessor Blinding 29.3 12.2 58.5
Specify the total number of animals used in 
each experiment, and the number of animals 
in each experimental group.

31.7 14.6 53.7

Sample size calculation 0 0 100

Details of allocation method 0 9.8 90.2

Define the primary and secondary 
experimental outcomes assessed 39 31.7 29.3

Baseline data of animals – relevant 
characteristics and health status 0 0 100

Report the number of animals in each group 
included in each analysis and if any 
animals/data not included in the analysis, 
explain why

19.5 26.8 53.7
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STATISTICS

REPORTED 
(%) UNCLEAR (%)

NOT 
REPORTED 

(%)
Provide details of the statistical methods 
used for each analysis 75.6 17.1 7.3

Specify the unit of analysis for each 
dataset 78 12.2 9.8

Describe any methods used to assess 
whether the data met the assumptions of 
the statistical approach

4.9 0 95.1

Outcomes and estimation - Report the 
results for each analysis carried out, with 
a measure of precision (e.g. standard error 
or confidence interval).

39 14.6 46.3
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HARM

REPORTED 
(%)

UNCLEAR
(%)

NOT
REPORTED

(%)

Give details of all important adverse events 
and any subsequent modifications to the 
experimental protocols

9.8 2.4 87.8



SUMMARY

� Fundamental concepts in study design are poorly reported

� Poor quality of reporting:  reduced generalisability and 
reproducibility of studies

� Over-representation of positive studies 

� Selective outcomes or analysis reporting biases
� In 61% there was a failure to clearly define experimental 

outcomes a priori suggesting that only positive outcomes had 
been reported 



LIMITATIONS

� This study analyses the quality of reporting of animal studies

� Small series – larger numbers necessary for statistical analysis and 
deeper understanding of factors affecting reporting

� Only used 2 journals – although top ranking in rheumatology
� ? focus on specific experimental journals

� Unable to make a comment regarding translation



CONCLUSIONS

� Published animal studies investigating potential treatments 
in the top 2 rheumatology journals exhibit poor reporting of 
key design principles

� The use of the ARRIVE guidelines is hoped to improve the 
quality of reporting, and optimise the use animals in research 
to advance scientific knowledge



FUTURE DIRECTIONS

� Promote Transparency in Reporting
� Demanding robust reporting of ethical approval and licensing

� The effect of endorsement of the ARRIVE guidelines 
� Will ARRIVE improve study quality?
� Will this improve translation?

� Animal trial registry
� Access to all relevant data
� Diminish publication and selective reporting biases
� Reduce squandering of animals and premature human trials



WHAT HAS HAPPENED SINCE?



WHAT HAS HAPPENED SINCE?

�(Intra-departmental backlash)



WHAT HAS HAPPENED SINCE?

�Both journals endorse* ARRIVE
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�ARRIVE alone is not enough  



Leung V, et al. PLoS One. 2018;13: e0197882.
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�ARRIVE alone is not enough  
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