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(presumably because mobilisable iron in itself is a fairly accurate test). Additionally, comparison of the ROC 
curves demonstrated that mobilisable iron was at the least an equivalent test compared with mobilisable iron × 
[age] or serum ferritin levels. Mobilisable iron was superior to both HIC and HIC × [age] in predicting advanced 
hepatic fibrosis. A prior study by Phatak et al. also showed that mobilisable iron was an accurate and reliable 
surrogate for total body iron13. One potential limitation of using mobilisable iron to predict risk of underlying 
advanced fibrosis is in the setting of significant or chronic blood loss. We found that there was significant correla-
tion between HIC and mobilisable iron with an R2 of 0.45 (r = 0.67, p < 0.0001) which is consistent with previous 
studies13,22. To assess the effect of co-factors, we performed a multivariable analysis which demonstrated that the 
association of mobilisable iron and age with advanced fibrosis was independent of alcohol intake. Furthermore, 
mean alcohol intake in the study population was well below the threshold generally considered significant for 
alcohol-related liver disease as per our inclusion criteria.

Limitations of our study include the retrospective design and absence of data regarding body mass index 
(BMI) in a number of subjects. Additionally, while a majority of competing risk factors for hepatic fibro-
sis were excluded in our subjects, complete data regarding steatosis or steatohepatitis assessment on histology 
was not available as a number of cases were historical, before formalization of scoring systems were routinely 

Figure 1. Box and whisker plot demonstrating mean values for all subjects, with or without advanced fibrosis 
with proposed cut-off levels for predicting advanced fibrosis (F3-F4) in HH patients (dotted lines). For HIC (A), 
HIC × age (B), mobilisable iron (C), mobilisable iron × age (D) and serum ferritin (E).
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implemented. Additionally, although this cohort contained a relatively low number of subjects with advanced 
fibrosis, this study represents one of the largest cohorts of subjects with HH and biopsy-staged hepatic fibrosis 
providing confidence in the robustness of the data reported.

conclusion
Measurement of body iron stores by mobilisable iron (±age) can be used to predict the likelihood of significant 
hepatic fibrosis in HH and thus justify the need for more specific, but costly and invasive tests such as liver 
biopsy. Mobilisable iron stores of greater than 9.9 g in women and 10.8 g in men demonstrates high utility in the 
prediction of advanced fibrosis. This can be used to guide appropriate stratification of management for potential 
complications of chronic liver disease.

Data availability
The datasets generated during and/or analysed during the current study are available from the corresponding 
author on reasonable request.

Figure 2. Correlation between (A) HIC and mobilisable and (B) serum ferritin level and mobilisable iron. The 
95% confidence intervals are shown on the graphs as dotted lines.

Odds Ratio (95% 
confidence intervals)

p(unitalicize 
the p please)

Alcohol intake 1.02 (1.004–1.029) 0.01

Age 1.042 (1.006–1.079) 0.02

HIC 1.009 (1.006–1.013) <0.001

Mobilisable iron 1.064 (1.011–1.120) 0.02

Table 4. Multivariable logistic regression analysis of factors associated with prediction of advanced fibrosis in 
all subjects with HH. Adjusted for serum ferritin and sex.

https://doi.org/10.1038/s41598-019-56732-0
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