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Marginal models for meta-analysis of diagnostic accuracy studies in frequentist and Bayesian 
framework using rstan and CopulaREMADA
Nyawira Nyaga Victoria
Scientific Institute of Public Health (WIV-ISP), Belgium

Current statistical procedures implemented in general software packages for pooling of diagnostic test accuracy data include 
hSROC (Rutter and Gatsonis 2001) regression and the bivariate normal model(BRMA) (Reitsma et al. (2005), Arends 

(2006) and Chu and Cole (2006)). However, these models do not report the overall mean. The hSROC model is less intuitive 
and therefore less popular while the bivariate normal model has difficulties estimating the correlation parameter when the 
number studies in the meta-analysis are small and/or when the between-study variances are relatively large. As a result, the 
between study variance estimates from the BRMA are upwardly biased as they are inflated to compensate for the restriction 
on correlation parameter (Riley et al 2007).  We present advanced statistical methods for meta-analysis of diagnostic accuracy 
studies and demonstrate the use of different software packages in R or with an R interface together with code, to apply different 
model strategies for obtaining appropriate meta-analytic parameter estimates. The focus is on the joint modelling of sensitivity 
and specificity using copulas as well as using the concept of sharing random components. To illustrate the methods, we used 
classical example of Glas et al.(2003) on diagnostic accuracy of telomerase as urinary tumour marker for diagnosing primary 
bladder cancer and a second dataset from a systematic review by Arbyn et al.(2013) that aimed at comparing sensitivity and 
specificity of human papillomavirus testing versus repeat cytology for triage of minor cytological cervical lesions. 
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Approaches towards TB control – from lab to clinics
Parul Chakrabarti
Bengal Tuberculosis Association, India

Tuberculosis (TB) is a world - wide problem and India is one of the worst effected countries. However TB is a curable disease 
if it is detected early and treated with sensitive drugs. The causative agent, Mycobacterium tuberculosis, has been found to 

sleep for 100, 000 years in the skull of homosapiens. The organism often evolves as drug - resistant strains, multidrug-resistant 
(MDR) (resistant at least to two TB drugs - rifampicin and isoniazid), and extensively drug - resistant (XDR) (additionally 
resistant to a fluoroquinolone and kanamycin/amikacin/capreomycin) due to non-adherence to treatment or treatment with 
insensitive drugs. Alarming incidences of drug resistance and HIV co-infection pose a major threat to TB control efforts. Early 
easy cost effective detection, drug sensitivity test (DST) and strategic approaches towards target identification for therapeutic 
intervention, are required to combat the disease. Our initiatives in these areas will be discussed.
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