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Comments on modeling 
strategy and data handling in a 
meta-analysis of anti-integrin 
αvβ6 for primary sclerosing 
cholangitis
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The meta-analysis by Papadakos et al [1], although clinically 
relevant, raises several methodological issues. Despite 
reporting a bivariate random-effects approach, the forest plots 
and summary receiver operating characteristic (SROC) curve 
are consistent with non-hierarchical univariate pooling. The 
SROC is symmetric, lacks confidence or prediction regions, 
and omits variance components and correlation parameters. 
Additionally, the pooled sensitivity (62.3%, 95% confidence 
interval [CI] 59.6-65.0%) and specificity (87.3%, 95%CI 
86.6-88.0%) show implausibly narrow, perfectly symmetric 
confidence intervals despite substantial heterogeneity and 
only four studies. Under genuine between-study variability, 
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precision would be lower; such intervals suggest univariate 
Wald-type estimation rather than a hierarchical model [2,3]. 
Hierarchical models jointly account for sensitivity–specificity 
correlation and heterogeneity, yielding more appropriate 
uncertainty estimates. In my reanalysis using the reported 
2×2 data and a hierarchical random-effects model (Stata 19, 
metadta), pooled sensitivity was higher (0.71 vs. 0.62) but with 
wide confidence intervals (0.40-0.90), reflecting substantial 
between-study variance (Fig. 1), a finding that underscores 
the inherent uncertainty of the estimates, which should be 
interpreted cautiously given the small number of studies.

Second, the primary sclerosing cholangitis plus 
inflammatory bowel disease (PSC+IBD) subgroup analysis 
relies on constructed diagnostic counts. For studies lacking 
IBD-only controls, false positives and true negatives were 
derived using an external specificity estimate (ulcerative colitis 
meta-analysis), assuming a 1:1 ratio. This is not imputation 
within observed data but creation of hypothetical patients 
under assumed performance, altering the evidentiary basis and 
risking artificially precise, model-driven estimates.

Third, thresholds were defined as mean + X standard 
deviations (SD) within each cohort, making them data-derived 
rather than prespecified. Under QUADAS-2, this implies 
high risk of bias in the Index Test domain and potential 
overfitting [3,4]. Moreover, threshold uniformity is inaccurately 
reported: while the review states mean +3 SD across studies, 
Roth et al used mean +2 SD, indicating threshold heterogeneity 
and further supporting hierarchical modeling.

Adherence to the Cochrane and PRISMA-DTA 
standards [5,6] is essential for valid, transparent, and clinically 
applicable meta-analyses.
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Figure 1 Hierarchical diagnostic meta-analysis of anti-integrin αvβ6 for primary sclerosing cholangitis (PSC). Above: Hierarchical summary 
receiver operating characteristic (HSROC) plot derived from a hierarchical random-effects model (STATA 19, metadta), displaying individual 
study estimates, the summary operating point, and the corresponding 95% confidence (CI) and 95% prediction regions, thus jointly accounting for 
the intrinsic correlation between sensitivity and specificity and their between-study heterogeneity. Bottom: Forest plots of sensitivity and specificity 
from the same hierarchical model. Pooled estimates were sensitivity 0.71 (95%CI 0.40-0.90) and specificity 0.89 (95%CI 0.75-0.96), with substantial 
between-study variance (τ² Se=1.65; τ² Sp=1.07). Compared with the previously reported pooled sensitivity (≈0.62), the hierarchical approach 
yields a materially higher central estimate, while simultaneously demonstrating wide uncertainty and considerable between-study variability. This 
reinforces the importance of joint modeling and prediction regions when interpreting diagnostic accuracy across heterogeneous settings
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