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To the editor

Chebhri et al. recently published a paper on the influence
of oral protein intake on O-(2-['*F]fluoroethyl)-L-tyro-
sine (['8F]FET) uptake in positron emission tomography
(PET) studies of gliomas [1]. We would like to compli-
ment the authors for this important study, which is highly
relevant for amino acid PET of brain tumors in clinical
practice. The authors report that protein intake before
a ['8F]JFET PET scan decreases tracer uptake in both
healthy appearing brain and gliomas to a similar extent
thus leading to similar tumour-to-brain ratios (TBR) as
in fasting conditions. The authors conclude that TBR of
['8F]JFET PET are not significantly influenced by vary-
ing levels of amino acids in the plasma. Nevertheless,
the fasting prior to amino acid PET should be recom-
mended, but patient non-compliance may not necessitate
rescheduling.
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The results by Chehri et al. are in accordance with pre-
vious competition studies in patients with glioma using
L-[methyl-['!C]-methionine [2] and the Single-Pho-
ton-Emission-Computed-Tomography (SPECT) tracer
3-['®1]iodo-a-methyl-L-tyrosine (['*IJIMT) [3]. All of
these amino acids are predominantly transported via the
L-type amino acid transporter (LAT) system subtypes
LAT1 and LAT?2 [4, 5].

We would like to point out that an important aspect
that is not discussed in the study, i.e., whether these
observations could also be valid for brain metastases.
Amino acid PET is increasingly being used for diagnos-
ing brain metastases relapse and response assessment [6].

Our previous publication using ["**IJIMT SPECT pro-
vided valuable information in this regard. In that compar-
ative study, in addition to five gliomas, two meningiomas
and one brain metastasis were examined. In contrast to
gliomas, TBR increased significantly in these tumors dur-
ing amino acid infusion (range, 30-73%). This was caused
by a decrease of tracer uptake in the normal brain tissue,
while tracer uptake in meningiomas and the brain metas-
tasis remained constant [3]. A plausible explanation for
this observation may be that transport of neutral amino
acids into the brain tissue differs significantly from trans-
port into other tissues of the body. The Michaelis Menten
constant for neutral amino acid transport in tissues other
than the brain is far above physiological levels, i.e., tis-
sue other than the brain are independent of competitive
effects in vivo [7]. Since meningiomas and brain metas-
tases (in contrast to gliomas) belong to extracerebral tis-
sues, no competitive effect is expected at physiological
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amino acid levels, which are not exceeded by a common
protein meal.

Although the evidence is limited, it is possible that
oral protein intake in patients with brain metastases can
impact TBR measurements of ['F]FET uptake or other
amino acid tracers.

Until there is further evidence, we recommend careful
monitoring of protein intake prior to the PET examina-
tion of patients with brain metastases, especially during
response assessment.

Abbreviations

['8FIFETO  (2-["®FIfluoroethyl)-L-tyrosine

PET Positron emission tomography

SPECT Single photon emission computed tomography
TBR Tumour-to-brain ratio

(2nmT 3-['? liodo-a-methyl-L-tyrosine

LAT L-type amino acid transporter

LAT1 L-type amino acid transporter subtype 1

LAT2 L-type amino acid transporter subtype 1

Acknowledgements
Not applicable.

Author contributions
KJL drafting the letter. NG, PL, FMM review and editing.

Funding
The authors received no dedicated funding with regard to the editorial

content.

Data availability
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Page 2 of 2

Competing Interests

NG and PL received honoraria from Blue Earth Diagnostics for lectures and
from Servier for advisory board participation. NG also received honoraria
from Telix Pharmaceuticals for advisory board participation. KJL, PL and NG
received honoraria from Telix Pharmaceuticals for consultancy services. FMM
is a medical advisor and consultant for Advanced Accelerator Applications
(AAA) GmbH/Novartis, Telix Pharmaceuticals, and CURIUM", and has recently
received institutional grants from NanoMab Technology Ltd., Radiopharm
Ltd,, Siemens Healthcare, and GE Precision Healthcare LLC, and is an associate
editor of EJNMMI Research.

Received: 7 January 2025 / Accepted: 3 August 2025
Published online: 20 August 2025

References

1. Chehri S, Henriksen OM, Marner L, Christensen M, Muhic A, Poulsen HS, et
al. A prospective clinical study of the influence of oral protein intake on
[(18)FIFET-PET uptake and test-retest repeatability in glioma. EJNMMI Res.
2024;14:58.

2. Bergstrom M, Ericson K, Hagenfeldt L, Mosskin M, von Holst H, Noren G, et
al. PET study of methionine accumulation in glioma and normal brain tissue:
competition with branched chain amino acids. J Comput Assist Tomogr.
1987;11:208-13.

3. Langen KJ, Roosen N, Coenen HH, Kuikka JT, Kuwert T, Herzog H, et al. Brain
and brain tumor uptake of L-3-[123l]iodo-alpha-methyl tyrosine: competition
with natural L-amino acids. J Nucl Med. 1991;32:1225-9.

4. Langen KJ, Galldiks N, Hattingen E, Shah NJ. Advances in neuro-oncology
imaging. Nat Rev Neurol. 2017;13:279-89.

5. Langen KJ, Pauleit D, Coenen HH. 3-[(123)l]lodo-alpha-methyl-L-tyrosine:
uptake mechanisms and clinical applications. Nucl Med Biol. 2002,29:625-31.

6. Galldiks N, Langen KJ, Albert NL, Chamberlain M, Soffietti R, Kim MM, et al.
PET imaging in patients with brain metastasis-report of the RANO/PET group.
Neuro Oncol. 2019;21:585-95.

7. Pardridge WM. Brain metabolism: a perspective from the blood-brain barrier.
Physiol Rev. 1983;63:1481-535.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Influence of oral protein intake on [﻿18﻿F]FET uptake in brain tumours
	﻿References


