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LETTERS

Re: The Benefits of High Relaxivity for Brain Tumor Imaging:
Results of a Multicenter Intraindividual Crossover Comparison

of Gadobenate Dimeglumine with Gadoterate Meglumine
(The BENEFIT Study)

We have read with interest the publication by Vaneckova et

al1 reporting the results of a clinical study that assessed the

diagnostic performances of 2 gadolinium-based contrast agents

(GBCAs) used for brain tumor imaging. The authors performed a

multicentric, prospective, randomized, intraindividual, cross-

over, 2-arm study. The objective of Arm 1 was to demonstrate

the superiority of a full dose (0.1 mmol/kg) of gadobenate

dimeglumine over the same dose of gadoterate meglumine,

whereas in Arm 2, the aim was to ascertain whether a half

dose (0.05 mmol/kg) of gadobenate provides diagnostic infor-

mation similar to that of a full dose of gadoterate. GBCA ad-

ministrations and image analyses were performed in a blinded

manner. The primary end point was the overall diagnostic

preference of the readers for one GBCA over the other. In Arm

1, a significant superiority was shown in favor of gadobenate,

and in Arm 2, no significant differences could be found be-

tween the 2 GBCAs. The authors concluded that when admin-

istered at the approved dose of 0.1 mmol/kg, gadobenate is

superior to gadoterate for qualitative and quantitative assess-

ment of brain lesions, and that a half dose of the former agent

is equivalent to a full dose of the latter. However, we consider

that some biases limit the interpretation of the results and even

lead to wrong assertions.

First, the statistical analysis was not adapted to the objec-

tives of the study. To compute the sample size in each arm, the

authors assumed that no difference in overall diagnosis pref-

erence would be found between the 2 GBCAs in half of the

patients. In the other half, they hypothesized that the prefer-

ence would be in favor of gadobenate in 80% of the patients

who received the full dose (Arm 1) and in 75% of those who

received the half dose (Arm 2). Then they applied the Wil-

coxon signed rank test to demonstrate the superiority of gado-

benate in both arms. The results showed a significant prefer-

ence for this GBCA in Arm 1 but not in Arm 2. However, in

Arm 1, the agreement among the 3 readers reached only 50.8%,

with a � value of 0.273. According to Landis and Koch,2 this is

a moderate level of agreement, and it casts some doubt on the

robustness of the interpretations. The second arm was clearly

not designed as an equivalence or a noninferiority trial, as

defined in the “Consolidated Standards of Reporting Trials”

statement,3 and failure to show a difference should not have

been interpreted as an equivalence between both GBCAs.

Therefore, when the authors concluded that “a half dose of

gadobenate (0.05 mmol/kg body weight) is equivalent to a full

dose (0.1 mmol/kg body weight) of gadoterate,”1 they obvi-

ously made a biased interpretation of the results. The compar-

ison in Arm 2 simply failed because the hypothesis of superi-

ority was not met.

Second, the number of lesions subjected to signal intensity

measurements with the T1-weighted gradient-echo (T1GRE) se-

quence differed from that of the T1-weighted spin-echo (T1SE)

sequence. Most surprising, fewer lesions were considered with the

T1GRE sequence, though they were all larger than 5 mm: In

Arm 1, 63, 66, and 54 lesions were assessed by readers 1, 2, and

3 in T1SE and 60, 61, and 51 lesions in T1GRE; in Arm 2, 84, 89,

and 78 lesions were assessed in T1SE and 82, 85, and 75 lesions

in T1GRE. This discrepancy between sequences may have cre-

ated a bias in the analysis of the images. As both GBCAs as-

sessed the same number of lesions, it is likely that the choice of

sequence is more important than differences in relaxivity be-

tween GBCAs.

In conclusion, the design of this multicenter randomized clin-

ical trial had some important weaknesses that affected the com-

parability between the 2 GBCAs. Some of the conclusions are not

supported by the results, especially the assumed equivalence of

the half dose of gadobenate. As for the full dose, the low inter-

reader agreement shows the variability of the interpretation of a

qualitative end point such as the diagnostic preference of one

GBCA over another. More important is the clinical impact of the

diagnosis on patient management. Unfortunately, this end point

was not assessed in the present study.
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