Table 1. Uric acid (UA) excretion in urine samples from patients with inborn errors of metabolism affecting UA metabolism analyzed
by LC-MS/MS. XDH: Xanthine Dehydrogenase deficiency; PNP: Purine Nucleotide Phosphorylase deficiency. Information related
to age and creatinine excretion is missing for samples 1, 2, 6, and 7 (*). 1, increased regarding to age-related reference values; |,

decrease regarding to age-related reference values.

Sample  Disorder Age Urinary UA excretion
wmol/L mmol/ mol creatinine)
1 Lesch-Nyhan syndrome * 5191 * 1
2 Lesch-Nyhan syndrome * 11539 * )
3 Lesch-Nyhan syndrome 13 month 7594 3452 (ref. 308-1711) )
4 Lesch-Nyhan syndrome 18 months 2611 2611 (ref. 308-1711) 1
5 XDH deficiency 2.5 year 14 18 (ref. 258-1607) l
6 XDH deficiency * <0.6 * |
7 PNP deficiency * 90 g l
8 Fructose-1,6- 1 day 17784 5558 (ref. 508-2425) i
-biphosphatase deficiency
a defect in purine metabolism (HPRT, XDH and PNP) References

and a patient with fructose-1,6-biphosphatase deficien-
cy were analyzed with the new LC-MS/MS assay and
results were compared with age-related reference values
(table 1). Ascorbic acid concentrations > 60 nmol/l were
shown to interfere in the uricase assay (>5% decrease in
UA concentration) but not in the LC-MS/MS assay.

Conclusions

A LC-MS/MS method has been developed for routine
determination of urinary UA. Analysis of UA-spiked
samples and UA calibrators show that the LC-MS/MS
method is very accurate. The enzymatic assay shows
major discrepancies with the LC-MS/MS method at
higher UA concentrations, and is therefore not the as-
say of choice for diagnostic purposes related to diag-
nosis of inborn errors of purine metabolism.
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Cardiac biomarkers in dialysis patients: variations during a six month follow up

L.JACOBS!, J. van de KERKHOF?, A. MINGELS', V. KLEIJNEN!, F. van der SANDE?, W. WODZIG',
J. KOOMAN? and M. van DIEIJEN-VISSER!

Introduction

Cardiovascular complications have a high prevalence
in patients suffering from end-stage renal disease
(ESRD). The main cause of death in these patients is
accounted for by cardiovascular events and over 55%
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of dialysis patients suffer from congestive heart-failure
(1). Considering the high incidence of cardiovascular
disease, there is a need for accurate and sensitive bio-
markers for both diagnosis and risk stratification in
these patients. Over the years cardiac troponin (cTn)
has emerged as a potential diagnostic and prognostic
cardiac biomarker (2). The levels of ¢I'n might, how-
ever, be influenced by a decrease in renal function,
which can impair its prognostic and diagnostic func-
tionality (3). For example, the presence of elevated
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levels of cTn in ESRD patients, in the absence of ap-
parent cardiac damage, frustrates the diagnosis of an
acute myocardial infarction (AMI). Recent NACB
guidelines have addressed this issue and suggest that
for patients with chronically elevated levels of cTn
changes in cTn (>20%) 6-9 hours after the onset of
clinical symptoms are indicative of an AMI (4). How-
ever, they do not address changes in cIn levels in the
absence of clinical symptoms, although ESRD studies
using serial measurements have shown that cI'n con-
centrations vary significantly over longer periods of
time (5, 6). In our study we investigated the intra-indi-
vidual variation in the cTn serum concentrations of 44
ESRD patients during a 6-month period. In addition,
we assessed the performance of two recently devel-
oped high-sensitive cTn assays, the pre-commercial
high-sensitive cI'nT assay (hs-cInT) (Roche Diagnos-
tics, Mannheim, Germany) and the Architect i2000SR
Tnl assay (cTnl) (Abbott Diagnostics, Wiesbaden,
Germany) in detecting cIn elevations and variations
in ESRD patients. A current cI'nT assay was included
for comparison.

Methods

The patient population consisted of a cohort of 44
chronic hemodialysis patients from the Department
of Internal Medicine at the University Hospital Maas-
tricht. The study protocol was approved by the medical
ethical review committee of the University Hospital
Maastricht (Medical Ethical Committee azM/UM).
Blood samples were collected pre-dialysis at the start
of the study and subsequently every two months for a
period of 6 months. Additional samples were collected
when patients were admitted to the hospital. Collected
serum samples were stored at -80 °C until analysis.
CTnl was measured on the Architect i2000SR (Ab-
bott Diagnostics, Wiesbaden, Germany) with a lower
limit of detection (LOD) of 0.009 pg/L and a 10% co-
efficient of variation (CV) of 0.032 ug/L. CTnT was
measured on the Elecsys 2010 (Roche diagnostics,
Mannheim, Germany) using the pre-commercial high-
sensitive ¢cInT (hs-cInT) assay with a LOD of 0.000
pg/L and the 10% CV level at 0.009 pg/L. CTnT was

additionally measured on the Elecsys 2010 using the
4™ generation cInT immunoassay with the LOD at
0.01 pg/L and the 10% CV at 0.03 pg/L (according to
the package insert). Reference decision limits (i.e. 99™
percentile) were determined in a reference population
of 501 apparently healthy persons who participated
in a health check program at the University Hospital
Maastricht, the Netherlands.

Data analyses were performed using Statistical Pack-
age for Social Sciences (SPSS), version 15.0 for Win-
dows (SPSS Inc., Chicago, IL, USA). Reference limits
were calculated non-parametrically. Continuous vari-
ables are described as median and interquartile range
(IQR) or as average and standard deviation (SD). Cat-
egorical variables are described as absolute numbers
and as percentages.

Results

The ESRD patient population consisted of 30 male
and 14 female patients with an average (+/- SD) age
of 66 (+/- 10.50) years. Patients have been on dialysis
for 30 (+/- 24) months. Within our population 64%
of the patients suffered from hypertension, 34% had
diabetes and 32% had a history of ischemic heart dis-
ease. At baseline, median ¢In concentrations (IQR),
as detected by the cTnT, hs-cTnT and cTnl assays were
0.03 pg/L (<0.01-0.05), 0.056 pg/L (0.036-0.090) and
0.017 pg/L (0.005- 0.035). Table 1 shows the number
of patients exceeding some commonly used analytical
cut-off concentrations for each of the cIn assays under
investigation.

The biological variability in cardiac biomarker concen-
trations was measured during a 6-month period. Figure
1 visualizes the differences between the minimum and
maximum cIn concentrations measured during the
6-month period for each of the patients. Median (IQR)
within-patient variations in cI'n concentrations during
the study period were 0.038 ug/L (0.019-0.074) for the
¢InT assay, 0.021 pg/L (0.011-0.048) for the hs-cInT
assay and 0.018 pg/L (0.007-0.026) for the cTnl assay.
During the follow-up an additional number of patients
reached cTn levels above the different cut-off levels, as
can be seen in table 1.

Table 1. Number of patients having above cut-off cardiac troponin concentrations at baseline and at least once during the six-month

follow-up period

Cardiac Troponin assay 10% CV 99t percentile AMI cut-off*
Elecsys 2010 troponin T STAT Baseline 31 (70.5%) 21 (47.7%) 31(70.5%) 21 (47.7%)
(cTnT) Follow-up 43 (98%) 37 (84%) 43 (98%) 37 (84%)
Cut-off concentration in pg/L 0.03 <0.01 0.03
Elecsys 2010 High sensitive cInT Baseline 44 (100%) 44 (100%) 42 (95%) 42 (95%)
(hs-cTnT) Follow-up 44 (100%) 44 (100%) 44 (100%) 44 (100%)
Cut-off concentration in pg/L 0.009 0.016 0.016
Abbot Architect i2000SR c¢Tnl Baseline 28 (63.6%) 12 (27.3%) 23(52.3%) 12 (27.3%)
(cTnl) Follow-up 34 (77%) 18 (41%) 32 (73%) 18 (41%)
Cut-off concentration in pg/L < 0.009 0.032 0.013 0.032

* According to recent NACB guidelines the 99" percentile is the recommended cut-off level in AMI. However, the assay imprecision

(%CV) should be < 10% at the 99" percentile (7).
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Conclusion

Our results show, for the first time, that virtually all
ESRD patients have increased levels of c¢TIn at least
once during a 6-month follow up. At baseline 47%
of patients had an elevated level of cInT according
to the 4" generation cTnT assay, which is in line with
the numbers found in other studies (8). Using the pre-
commercial highly sensitive cI'nT assay, however, we
found that virtually all dialysis patients (95%) had
increased levels of ¢InT. Serially measuring cTn con-
centrations during a 6-month follow-up resulted in an
additional number of patients showing cI'n concentra-
tions above the pre-defined reference values. During
follow-up 98%, 100% and 73% of the patients showed
cTn levels above the 99" percentile according to the
cTInT, hs-cTnT and cTnl assays, respectively.

These findings, although limited by the relatively
small sample size, suggest that myocardial release of
cTn occurs more often than can be extrapolated from a
single (baseline) measurement. Considering the diag-
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Figure 1. Variation in c¢Tn levels: each line represents the
differences between the minimum and maximum cTn concen-
trations measured during the 6-month period for each of the
patients. (A) cInT-assay (B) hs-c TnT-assay, (C) cInl-assay.
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nostic and prognostic value of ¢Tn, a significant rise in
its concentration should alarm physicians. Increases in
cTn levels could represent additional myocardial dam-
age. Tracking longitudinal changes in cI'n concentra-
tions can aid in identifying patients with underlying
pathologies responsible for the increases in ¢In and
might be used to prevent further increases.

Additional risk stratification could be provided by the
use of highly sensitive cTn assays. Assays with suf-
ficient sensitivity to accurately determine the refer-
ence values in a healthy population will improve the
detection of ‘abnormal’ cTn levels in ESRD and other
patient populations. More sensitive assays will also
allow detection of temporal changes in ¢In concen-
trations which could not be detected to date. In the
setting of heart failure, the measurement of previously
undetectable levels of cTnT were shown to have impor-
tant prognostic value (9). Further research is needed to
show if such a prognostic value exists in the setting of
ESRD and how patients can further benefit from serial
measurements using highly sensitive cI'n assays.
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