Letter to the Editor

Hepatic bile acid transport increases in the postprandial state: A
functional 'C-CSar PET/CT study in healthy humans

To the Editor:

We enjoyed reading the excellent and stimulating paper of
@rntoft et al., describing the intrahepatic kinetics of a novel ''C-
labelled bile acid analogue, ''C-CSar before and after food con-
sumption.! They performed linear least squares computerised
modelling to obtain Kj, defined as the unidirectional clearance of
1c_CSar from sinusoidal blood into hepatocytes, and the rate
constants that respectively govern tracer movement from he-
patocytes back into blood (k;), from hepatocytes into bile
canaliculi (ks) and from liver tissue to extrahepatic bile (ks).
Transport from the bile canaliculus to hepatocytes (ks) is
assumed not to take place.

Extraction efficiency of tracer from blood to hepatocyte (Ep)
was almost 100%, so K; is equal to hepatic perfusion. K; was
almost identical to total hepatic blood flow (derived from
indocyanine green clearance) divided by total hepatic volume
(Q). From its method of measurement, hepatic volume will
include hepatic blood volume, which in a seminal paper by the
same group” was determined to be 25% of total liver volume. In
contrast, K; is obtained from modelling in units of ml/min per
hepatocyte volume. Because the sinusoidal endothelium is highly
permeable, interstitial volume, which this group estimated to
comprise another 15% of total volume,? can be added to the
blood volume to give a so-called extended blood volume of 40%.
Q should, therefore, have been about 40% less than K;, but they
were found to be equal.

JHEP|Reports

Check for
Updates

There are 3 further aspects of the study that we hope @rntoft
et al. would kindly comment on.

Firstly, based on histological measurements,> bile duct vol-
ume has been set as 3.2 ml/L liver tissue. This value is based on a
limited dataset (n = 5) and showed substantial inter-subject
variability, with the uncertainty on fractional duct volume be-
ing around 50%. It is questionable whether or not this is a
reasonable term to fix in the model, without some validation of
the robustness of the model in response to variation in this value
of bile duct volume.

Secondly, a fasting ks value as high as 0.4 min! and a k; value
of 0.1 min™' give a ks/k ratio of 40, rising to 223 after fasting.
From compartmental analysis,* we find in comparison a corre-
sponding ratio for the °*™Tc-labelled organic anion hepatobiliary
iminodiacetate (®*™Tc-HIDA) of about unity. A high ratio such as
40 should give a mono-exponential blood clearance curve, but
the arterial curves in Fig. 2 of the study of @rntoft et al., especially
fasting, give a strong impression of being bi-exponential
(ignoring the 1 min point), as they are with 9™Tc-HIDA.*®
Indeed, estimation by eye of individual values in the upper
panel of their Fig. 2 gives a second exponential rate constant of
about 0.07 min™', not dissimilar to *°*™Tc-HIDA.*

Finally, ks should be the same for "'C-CSar and °°™Tc-HIDA.
With a value as low as 0.07 min™!, ks for **™Tc-HIDA would be
expected to lower the rate constant (0,") of the declining phase
of the hepatic time-activity curve. Because it is disconnected
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Fig. 1. Time activity curves recorded over the liver from a peripheral ROI (red) and a global ROI (blue) in a healthy liver after correction for background.

Placement of ROIs is shown in left panel. ROJ, region of interest.
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from the blood curve, a low but variable ks should abolish any
correlation between a," and the rate constant (txz") of the second
exponential of the corresponding blood time-activity curve. Yet
o™ and o, are not only similar but, more importantly, correlate
with each other,* in keeping with a 2-compartment model with
‘run-off’ into bile, as previously proposed,* in which ks is high
enough to have minimal influence on o,". This correlation is not
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the result of basing o," on a small peripheral *parenchymal’ re-
gion of interest (ROI) with a small bile volume because, at least in
a healthy liver with no intrahepatic bile duct dilatation, small
parenchymal and global hepatic ROIs give very similar values of
o (Fig 1). Thus, it is difficult to see how ks could be so low. If ks
is indeed higher, then bile flow rate will have been
underestimated.

Financial support
Neither the work reported in this submission, nor the contributors,
received any financial support.

Conflicts of interest

The authors declare no conflicts of interest that pertain to this work.
Please refer to the accompanying ICMJE disclosure forms for further

details.

Authors’ contributions
NH analysed data and produced the figure. AMP wrote the submission.

Supplementary data
Supplementary data to this article can be found online at https://doi.org/1
0.1016/j.jhepr.2021.100357.

References

[1] @rntoft NW, Gormsen LC, Keiding S, Munk OL, Ott P, Serensen M. Hepatic
bile acid transport increases in the postprandial state: a functional 'C-CSar
PET/CT study in healthy humans. JHEP Rep https://doi.org/10.1016/
j.jhepr.2021.100288.

[2] Munk OL, Bass L, Roelsgaard K, Bender D, Hansen SB, Keiding S. Liver ki-
netics of glucose analogs measured in pigs by PET: importance of dual-
input blood sampling. ] Nucl Med 2001;42:795-801.

[3] Casali AM, Siringo S, Sofia S, Bolondi L, Di Febo G, Cavalli G. Quantitative
analysis of intrahepatic bile duct component in normal adult human liver
and in primary biliary cirrhosis. Pathol Res Pract 1994;190:201-206.

[4] Peters AM, Myers M], Mohammadtaghi S, Mubashar M, Mathie RT. Bidi-
rectional transport of iminodiacetic organic anion analogues between
plasma and hepatocyte. Eur ] Nucl Med 1998;25:766-773.

[5] Gambhir SS, Hawkins RA, Huang S-C, Hall TR, Busuttil RW, Phelps ME.
Tracer kinetic modeling approaches for the quantffication of hepatic
function with technetium 99m DISIDA and scintigraphy. ] Nucl Med
1989;30:1507-1518.

Neil Heraghty'
A. Michael Peters"

Department of Nuclear Medicine, King’s College Hospital NHS
Foundation Trust, London, UK

* Corresponding author. Address: Department of Nuclear Medicine, King’s College
Hospital, Denmark Hill, Brixton, London SE5 9RS, UK; Tel.: 0044(0)203 299 3440.
E-mail address: Adrien.Peters@nhs.net (A.M. Peters).

JHEP Reports 2021 vol. 3 | 100357 2


https://doi.org/10.1016/j.jhepr.2021.100357
https://doi.org/10.1016/j.jhepr.2021.100357
https://doi.org/10.1016/j.jhepr.2021.100288
https://doi.org/10.1016/j.jhepr.2021.100288
http://refhub.elsevier.com/S2589-5559(21)00064-1/sref2
http://refhub.elsevier.com/S2589-5559(21)00064-1/sref2
http://refhub.elsevier.com/S2589-5559(21)00064-1/sref2
http://refhub.elsevier.com/S2589-5559(21)00064-1/sref3
http://refhub.elsevier.com/S2589-5559(21)00064-1/sref3
http://refhub.elsevier.com/S2589-5559(21)00064-1/sref3
http://refhub.elsevier.com/S2589-5559(21)00064-1/sref4
http://refhub.elsevier.com/S2589-5559(21)00064-1/sref4
http://refhub.elsevier.com/S2589-5559(21)00064-1/sref4
http://refhub.elsevier.com/S2589-5559(21)00064-1/sref5
http://refhub.elsevier.com/S2589-5559(21)00064-1/sref5
http://refhub.elsevier.com/S2589-5559(21)00064-1/sref5
http://refhub.elsevier.com/S2589-5559(21)00064-1/sref5
mailto:Adrien.Peters@nhs.net

	Hepatic bile acid transport increases in the postprandial state: A functional 11C-CSar PET/CT study in healthy humans
	Financial support
	Conflicts of interest
	Authors’ contributions
	Supplementary data
	References


