INVITED COMMENTARY

Combined!®F-FDG-FDOPA Tumor Imaging for
Assessing Response to Therapy

melanoma metastases after treatmetftese tumors, glucose is not the pri-
he article on imaging metastaticwith dacarbazine and-interferon. This mary source of energy metabolism
melanoma with 18F-FDG, 6-fluoro- approach, without pretreatment imaging(i.e., generation of adenosine triphos-
dopa (FDOPA), an&O-water, by Dimi- cannot assess subtle increases or dghate, nicotinamide adenine dinucle-
trakopoulou-Strauss et all)(in this is- creases in tumor metabolism. Howeverptide, and nicotinamide adenine di-
sue ofThe Journal of Nuclear Medicine the approach should be able to assessicleotide phosphate). The ability of
raises several interesting issues likely tg/hether the response has been completemors to metabolize alternative sub-
be important in the evolution of PET inOr whether residual viable tumor isstrates such as glutamin2,8) or lac-
oncology. These issues are the use d¢fesent. This method is appropriate if aate @) is well known. This observa-
PET to monitor response to therapy, théeasonable probability exists that a singléion by Dimitrakopoulou-Strauss et al.
impact of tumor uptake of alternativecourse of therapy will result in a com-suggests that some tumors, even in a
substrates on FDG imaging, and thdlete response. We have usé@a im- group of a single tumor type (mela-
combined use of multiple tracers to asaging of lymphoma in this way for years,noma), do not significantly metabolize

sess tumor metabolism. often without pretreatment  imaging.glucose. We do not know if this lack of
Posttherapy imaging alone will not beglucose metabolism is in response to
RESPONSE TO THERAPY adequate if the goal is to assess the exne prior therapy. However, a likely

diagnosis and staging of a broad vari-a e the theranist needs to deCidsuallzed with FDG use alternatllve sub-
ety of malignancies. Metabolic imag- py, p Strates, because most studies have

whether to continue or change the therfound sensitivities for tumor detection

ing is an obvious method for assessin% In this situation we will need to i

tumor response to therapy, becausepi/f' itative imacing bef dOf less than 100% with FDG.
metabolic changes have to precede thgee?rtwe?;an ! gilr\rgelgnzg:garzi(z);edag Is FDOPA an appropriate tracer for
more conventionally measured params. e value?ﬁﬁay bg sufficient, but mofgetectlng E;Jmors hat use afiernare
eter of change in tumor size. Althoughcomplex data analysis may have signif ubstrates? This study used FDOPA
metabolic imaging is an obvious > . Jict because it is a substrate for melanin
choice, what is not obvious is how tolcanty greater predicuve accuracy.synthesis and thus should show in-

do the imaging. We do not knowgvserzltlz,iftizlsirl:ftirnates:gteogglei:](:jdzgr:%reased uptake in melanoma cells.
which tracers or combinations of trac-2_>F ging p %owever, because the label is lost

ers should be used, when the imaginijnalyss strategy for each combination ogarly in the metabolic sequence, and

should be done after therapy, what thé 10" 81d therapy. because metabolism is probably slow
optimal imaging times are, or which \ o\ SUBSTRATE compared with the period of imaging,
data analysis methodology is best. In S no metabolic trapping was seen with

addition, each tumor—therapy combi- One important assumption, whenFDOPA.
nation may need to be independentl’ET is used in this fashion, is that FDOPA uptake is, then, simply an
optimized and validated. Also, theviable tumor will show increased up-indicator of large neutral amino acid
need for comparison pretreatmentake and nonviable tumor will not. (LNAA) transport. Other amino acids
studies in assessing posttreatment r&imitrakopoulou-Strauss et al.1( transported by the same mechanism in-
sponse is not clear. show that most, but not all, viable mel-clude methionine, histidine, leucine,

Dimitrakopoulou-Strauss et al.1)( anoma metastases show increasasoleucine, valine, tyrosine, phenylala-
used PET with FDG, FDOPA, arld0- uptake of FDG. Some tumors shownine, tryptophan, and threonine)(
water to assess the metabolic status dficreased FDG uptake, some show inMost studies on amino acid transport-
creased FDOPA uptake, and somers have been of the brain. Presumably,
show increased uptake of both tracersother tissues, including tumors, use the
18?‘;88%’?“ Sep. 11, 2000; revision accepted Sep. \Whether a few tumors do not showsame or similar transporters)(
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difficulties make quantitative imag- strate uptake correlates with responselism. However, this metabolic defect

ing with FDOPA problematic. One to therapy. is apparently not present in all tumors.
difficulty is the relatively large, and We need to identify other tracers that
prgsumably varl_able, amount of CIrCU- ULTITRACER STUDIES can probe a]tgrqatlve metabolic pa_th-
lating metabolite. The metabolite, ways and minimize the false-negative

methyl-FDOPA, apparently behaves Sequential injections are unlikely tofindings that are a significant problem
similarly to FDOPA ,8) in that be clinically practical; however, injec- with FDG imaging. These tracers may
methyl-FDOPA is taken up by thetion of two tracers such as FDG andalso reduce the false-positivity prob-
same carrier as is FDOPA, althoughFDOPA simultaneously may be possifems with FDG caused by uptake in
probably with different affinity. Up- ble. This approach is not appealinthormal and inflamed tissue2).

take in tissue will be a mixture of the from the viewpoint of rigorous quanti-

two labeled ligands. Complex data coliation of metabolism but may be an .

lection and analysis would be requireceffective way to improve the sensitiv- Michael M. Graham

to derive a reliable, accurate measuréy of PET for detecting tumor viabil- University of lowa
of FDOPA transport into tissues. Thusjty. A precedent for simultaneous lowa City, lowa
the FDOPA rate constants, K1 and k2injection of two tracers exist3&--flu-
and volume of distribution, Vb, pre- oride ion and FDG having been used thEFERENCES

sented by Dimitrakopoulou-Strauss etlefine skeletal anatomy along with & Dimitrgkqpoulou—Strau;s A Strauss LG, Burger C.
Quantitative PET studies in pretreated melanoma

al. (l) are a mixture of values for FDG Uptake 10) patients: a comparison of @8F]fluoro+-Dopa
FDOPA and for 30-methyl-FDOPA. Multitracer studies are potentially  with 18F-FDG and®O-water using compartment
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amino acids carried by the LNAA parameter estimates or can be com- Determinants of glutamine dependence and utiliza-

transporter. This competition has beeiined to create new parameters. Al- 100 by normal and wmor derived breast cellfines.
. ) . . el ysiol. ) . —. .
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certainly true for other ligands trans-(1) did not do either, their data illus-  14c- andiiC-labeled glutamate, glutamine and as
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uptake two tracers, becaustO-water K1 is atoma 7288CTCCancer Res1986;46:689—-693.
’ ! 5. Oldendorf WH, Szabo J. Amino acid assignment to

FDOPA is unlikely to be a SpeCiﬁC an estimate of blood flow, and de“\/ery one of three blood-brain barrier amino acid carri-
imaging agent for melanoma. FDOPAof the other tracers cannot exceed ers.Am J Physiol1976;230:94-98.
ging ag
may be a useful empiric agent for tu-blOOd flow. Volumes of distribution 6. McGivan JD. Rat hepatoma_ cells express novgl
. . . . b trained to b | transport systems for glutamine and glutamate in
mor imaging but will be difficult to use c_an e (_:OI’]S raine 0 be equal or a addition to those present in normal rat hepatocytes.
uantitatively. If FDOPA were readily fixed ratio. These approaches have Biochem J1998;330:255-260.
q y y
available, it could actually find wide- proven useful with other tracers and " Ehogh"Jag'dl_K’ HlfJaF“g OSF?ASI_C:EtDBle‘ba'hS”('jafa'
i . . . Inetic modeling O with a cerebellar-ae-
Spread use; however, perhaps Othemlght have been.used in this S_tUdy' rived constraint on the distribution of volume of
-labeled amino acids such as fluo nother technique for multitracer  30MFD: a PET investigation using non-human pri-
18F-labeled d h fl Another tech f Itit
rotyrosine would be equally effective. studies is to divide or multiply param- m‘gSJ Cereb Blood Flow MetatP000;20:1134—

How should we deal with the prob- eters from one tracer by parametersg \yap | chirakal R, Fimau G, Gamett ES, Nah-

lem of alternative-substrate uptake byfrom another tracer. As Mankoff et al.  mias C. The distribution and kinetics of*f]6-
p
tumors? Can we image all such tumor¢11) showed for breast cancer, the ratio 2“8“0'1‘%"“?“%"'-"1’3!"? bggﬂ"; Zlér:a’g?g'a'“-

. . . ere 00 ow Meta 14l - .
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uci ed. 1920 —. .
therapy? We clearly do not know theof FDOPA, FDG, and™O-water pa 14 \iegerle s, Juenging F, Otte A, Altehoefer C
answers to these questions. Studies arameters is actually a rich set of data Moser EA, Nitzsche EU. Combined FDG and
needed. An obvious approach is to imthat can be analyzed in several ways. [F-18lfluoride whole-body PET: a feasible two-in-
. . . . one approach to cancer imagingadiology.1998;
age patients with tumors using bothAs the authors complete more patient ,).o53_sss.
FDG and FDOPA (or an alternativestudies, examination of some of these1. Mankoff DA, Dunnwald LK, Gralow JR, Ellis GK,
tracer) on either the same or differenmore powerful analysis strategies may Charlop A, Livingston RB. Changes in blood flow
. oy - . . and metabolism in locally advanced breast cancer in
days_. Such studies will |dentn_‘y whatbe possible. _ _ _ response fo pre-surgical chemotherapy [abstract].
fraction of tumors uses a specific class FDG PET is an effective but imper- 3 Nucl Med.1999;40(suppl):137P.
of alternative substrates and whethefect tool that takes advantage of &2 Strauss LG. Fluorine-18 deoxy-glucose and false-
t iill not detected. Wecommon defect in tumor metabolism: positive results: a major problem in the diagnostics of
any wumors are st ' I u I *oncological patient€ur J Nucl Med1996;23:1409—

can also determine if alternative-subinefficient and elevated glucose metab- 1415
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