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Knowing the limitations of the applied
methodology for a better understanding

of the clinical results

Christian Saleh'"

Dear Sir,

Palupi-Baroto et al. published in the recent issue an arti-
cle titled, “Carotid intima-media thickness, fibroblast
growth factor 23, and mineral bone disorder in children
with chronic kidney disease” [1]. The study aimed to
1- identify factors associated with high carotid intima-
media thickness (CIMT), high fibroblast growth fac-
tor 23 (FGF23) and poor mineral and bone disorders
(MBD) control and 2- analyze the relationship between
cIMT, FGF 23, and MBD control in children with chronic
kidney disease (CKD) [1]. The authors write, “Mineral
and bone disorders (MBD) are complications of CKD,
contributing to vascular calcification and accelerated
atherosclerosis. Increased fibroblast growth factor 23
(FGF23)—the earliest detectable serum abnormality
associated with CKD-MBD—has been linked with car-
diovascular disease in patients with CKD” [1]. The study
included 42 children aged 2-18 years old with CKD
stages 2 to 5D [1]. No significant correlations between
CIMT and factors including advanced CKD, use of
dialysis, body mass index, hypertension, anemia, MBD,

*Correspondence:
Christian Saleh
chs12us75010@yahoo.com
'Basel, Switzerland

N BMC

FGF23 levels, and left ventricular mass index (LVMI)
were found [1]. The authors write, “This may have been
caused by the uniformity of CIMT measurements we
found across the CKD stages, and may be attributable
to a few limitations in our CIMT measurement” [1].
Some comments are needed to evaluate the results of
this study. The authors should be lauded investigating
the influence of the above-mentioned important but less
studied factors on pre-clinical atherosclerosis. However,
to use CIMT as surrogate marker for preclinical athero-
sclerosis several long-standing debated issues need to
be known and mentioned to allow the reader for a full
evaluation of the results and the related conclusions. The
use of CIMT as a surrogate marker for pre-clinical ath-
erosclerosis dates back to 1986, to the pioneering work
of the Italian group lead by Pignoli and colleagues [2];
since then a major attention was based on the different
measurement protocols and their quality to capture ath-
erosclerotic changes. Bots and colleagues wrote in 2003
“When a randomized intervention study with CIMT as a
primary outcome measure is designed, a number of fea-
tures may have considerable effects on the conduct and
size of the study. These include, in particular, the choice
of the primary outcome CIMT measure (segments,
near/far wall, angles of interrogation), reproducibility of
CIMT measurement, expected CIMT progression rate,
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and expected effect of the intervention on the progres-
sion rate. At present, carotid ultrasound protocols differ
considerably across studies” [3]. Palupi-Baroto et al. men-
tioned several limitations as to their CIMT evaluation,
e.g. “only one blinded examiner performed single ante-
rior and posterior measurement, while several large-scale
pediatric cIMT studies used averages from 5 to 6 consec-
utive measurements undertaken by three examiners’, “..
reproducibility and operator dependency,” lack of “..per-
forming the CIMT measurement at one point in time,...”
[1]. Although, these are important limitations, the most
critical limitation the authors [1] did not consider: their
own measurement protocol. Measurements were made in
the Palupi-Baroto et al. study in a pre-determined single
segment of the common carotid artery (CCA) [1]. Hereby
the authors [1] missed a critical topographical aspect of
atherosclerosis: its asymmetric presentation [4, 5]. Tajik
et al. write in their excellent paper, “Asymmetrical distri-
bution of atherosclerosis in the carotid artery: identical
patterns across age, race, and gender” the following, “...
the measurement protocols should not be limited to just
the single ‘nicest double line pattern’ view. Our findings
show that depending on the angle of carotid interroga-
tion, the absolute CIMT measurement differs and when
evaluating individual risks based using the absolute value
of CIMT, all measurable sites of the both sides should be
interrogated [4]”

A single-location measurement may coincide with a
normal segment of a still atherosclerotic altered vessel,
therefore multi-site measurements are recommended by
some of the pioneers in the field [3, 6]. A further crucial
methodological and universally recommended aspect
was ignored (unfortunately seen in many studies [7, 8]),
namely, cardiac synchronization [9, 10]. Therefore, it
remains unclear, which measurements in the Palupi-
Baroto et al. study [1] were made in systole (lower CIMT
values) and which measures in diastole (higher CIMT
values); that leads to the inevitable situation that for the
very same patient CIMT measurements were poten-
tially made in two distinct cardiac phases, e.g. right
CCA in systole, left CCA in diastole, with mean differ-
ences reported of 0.037 to 0.041 mm between the two
cardiac phases [11, 12]. That renders measurements
incomparable, by introducing an important intra- and
inter-individual variability. The authors state further,
“Although increased CIMT has been noted in pre-dialysis
CKD patients, no correlations have been found between
increased CIMT and decreased eGFR or CKD progres-
sion” [1], by citing three studies from Schaefer et al. [13],
Brady et al. [14], and Lopes et al. [15]. The major mistake
Palupi-Baroto et al. [1] made is to compare the CIMT
results of these studies with their own, without compar-
ing first the methodologies upon which the results are
based: the cited studies [13—15] cannot be compared as
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they differ significantly for the applied CIMT methodol-
ogy. Schaefer et al. [13] based their cIMT measurement
on the Mannheim CIMT consensus paper [9] which rec-
ommends cardiac synchronization and use of edge-track-
ing semiautomated devices. Brady et al. [14] performed
manual measurements by a point-to-point method
with 6 values (3 each site) averaged; a point-to-point is
not recommended [10]; Cardiac synchronization is not
described therefore likely not performed rendering the
obtained results incomparable. Lopes et al. [15] equally
performed manual measures without cardiac synchroni-
zation rendering their CIMT results unreliable.

In summary: CIMT is a surrogate marker that has
advantages (low-cost, not-invasive, fast procedure) and
significant disadvantages. The disadvantages should
not deter from using CIMT as surrogate marker, but if
applied its pros and cons and that of the applied method-
ology need to be discussed. The critical issue of CIMT as
surrogate marker is that it is expressed at a sub-millime-
ter range (e.g. thresholds 0.6—0.9 mm [10]), consequently
smallest imprecisions or due to measurement or due to
a suboptimal defined methodology will translate easily in
inaccuracies equally within a sub-millimeter range, which
suffice to classify subjects into different CIMT categories.
High precision measurements and a detailed measure-
ment protocol that considers the specific pattern of ath-
erosclerotic distribution, need to be in place. Only in this
way and by knowing and mentioning the limitations of the
applied methodology the results can be evaluated in a bal-
anced way. Given these important methodological flaws
in the applied CIMT measurement in the Palupi-Baroto
et al. study [1] the CIMT data and related conclusions of
this study [1] need to be analyzed with caution.
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