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Abstract

Background: Measurement of C-peptide under stan-
dardized conditions provides a sensitive and well-
established assessment of b-cell function. We
describe the analytical and clinical validation of an
automated, microparticle-based chemiluminescent
immunoassay method. The assay is designed to
measure C-peptide in human serum, plasma and
urine.
Methods: Assay performance characteristics such as
precision and recovery were measured according to
protocols established by the Clinical Laboratory Stan-
dards Institute (CLSI). A reference range study was
conducted. Analytical sensitivity and specificity, inter-
fering substances, recovery, and linearity studies
were performed. Method comparison, against the
ADVIA Centaur C-Peptide assay (Siemens), was eval-
uated with clinical specimens from patients with
abnormal insulin secretion.
Results: The detection limit for this assay was 0.01
ng/mL. Functional sensitivity (inter-assay imprecision
F20%) was 0.015 ng/mL at a coefficient of variation
(%CV) of 11.2%. Total imprecision was below 6.5%
CV. The assay was linear upon dilution. Comparison
with the ADVIA Centaur C-Peptide assay yielded a
correlation coefficient (r) of 0.99.
Conclusions: The ARCHITECT C-Peptide assay meas-
ures C-peptide rapidly, accurately, and precisely in
human serum, plasma and urine. It provides useful
improvements for b-cell function testing and for eval-
uating the clinical status of a patient in combination
with other diabetes markers.
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Introduction

C-peptide is a single chain polypeptide consisting of
31 amino acids. It connects the A and B chains of
insulin in the precursor molecule proinsulin, which is
stored in secretory granules of the pancreatic b-cell
(1–3). C-peptide facilitates the formation of the correct
secondary and tertiary structure of the hormone dur-
ing insulin biosynthesis (3, 4). C-peptide and insulin
are secreted in equimolar amounts; however, C-pep-
tide does not undergo significant hepatic metabolism.
Instead, C-peptide is eliminated by the kidney and
therefore, persists longer in the peripheral circulation,
with a half-life )30 min. Insulin shows greater fluc-
tuations in concentrations compared to C-peptide and
has a much shorter half-life of ;5 min (5–7). Meas-
urement of C-peptide more accurately reflects pancre-
atic insulin secretion rates compared with insulin.
Also, C-peptide concentrations are independent of
exogenous insulin administration and are not subject
to interference from insulin autoantibodies induced
by therapy with insulin.

C-peptide is excreted in the urine and determination
of the 24 h urinary excretion of C-peptide provides a
useful monitor of mean b-cell insulin secretion. In
addition, measurement of C-peptide in urine is pre-
ferred if frequent analyses have to be performed in
children.

C-peptide is used as a test of b-cell function in
human subjects for a variety of conditions including
type I diabetes, hypoglycemia and surreptitious
self-administration of insulin (8–10). A low C-peptide
concentration is expected if insulin secretion is dimin-
ished as in insulin-dependent diabetes wtype-1 diabe-
tes, latent autoimmune diabetes of adults (LADA)x.
Increased C-peptide concentrations may be found
when b-cell activity is increased as in hyperinsulinism
and insulinomas (11). The molar ratio of C-peptide/
insulin can be considered an estimation of hepatic
clearance, since insulin metabolism is impaired in liv-
er insufficiency. This results in an abnormally large
proportion of insulin relative to C-peptide in the
peripheral circulation (12).

We evaluated the performance characteristics of
the C-peptide immunoassay for the ARCHITECT i
System.

Materials and methods

C-peptide assay

C-peptide was measured in samples with the ARCHITECT C-
Peptide assay (Biokit S.A., Lliçà d’Amunt, Spain) according
to the manufacturer’s instructions. The ARCHITECT C-Pep-
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tide assay is a two-step immunoassay for the quantitative
determination of C-peptide in human serum, plasma and
urine. It uses chemiluminescent microparticle immunoassay
technology, with a time to first result of 29 min and a
throughput of 200 specimens/h. The assay is standardized
against the WHO International Reference Reagent (IRR) for
C-peptide of human insulin for immunoassay, IRR, code 84/
510, established 1986, from the National Institute for Biolog-
ical Standards and Control (NIBSC) (13).

In the first step, sample, assay diluent, and anti-C-peptide
coated paramagnetic microparticles are combined. C-pep-
tide present in the sample binds to anti-C-peptide coated
microparticles, forming an antigen-antibody complex. After
washing, anti-C-peptide acridinium-labeled conjugate is add-
ed to create a reaction mixture in the second step. Following
another wash cycle, pre-trigger and trigger solutions are
added to the reaction mixture. The resulting chemilumines-
cent reaction is measured as relative light units (RLUs). A
direct relationship exists between the amount of C-peptide
in the sample and the RLUs detected by the ARCHITECT i
System optics. Results are calculated automatically based on
the previously established calibration curve. The instrument
automatically predilutes urine specimens.

The system was calibrated according to the manufactu-
rer’s instructions every 30 days throughout the course of the
study. The calibration curve ranged from 0.00 ng/mL to
30.00 ng/mL.

Calculations were performed using ‘‘Analyse-it’’ software
package (version 1.73 or higher) (14) and SAS programming
code (version 6.12 or higher) (15).

Specimens

Serum/plasma specimens for sample type and specimen sta-
bility studies: Whole blood specimens from Biobanc (Hos-
pital Sant Joan, Reus, Spain) were collected in the following
anticoagulant tubes: serum separator tube, potassium EDTA,
sodium citrate, sodium heparin, ammonium heparin, lithium
heparin, lithium heparin separator tube, sodium fluoride/
potassium oxalate.

Serum samples used for the method comparison study
were obtained from Labor Limbach (Heidelberg, Germany).
Frozen samples were obtained from Partnerschaftspraxis für
Laboratoriumsmedizin und Mikrobiologie (Hameln, Germa-
ny) for use in a method comparison study.

Blood from random blood donors was received from Cen-
tre de Transfusió I Banc de Teixits de Catalunya (Barcelona,
Spain).

For evaluation of the reference range, apparently healthy,
fasting (i.e., 10–12 h prior to the blood draw) adult blood
donor population sera were collected from Bad Kreuznach
(Dr. med. Axel Buhtz, Germany; 23 females and 77 males,
aged 23–63 years) and University of Mainz (Germany; 23
specimens, no information on gender, aged 31–60 years).

Urine specimens: Frozen urine samples were received
from Canisius-Wilhelmina Hospital (CWZ Nijmegen, The
Netherlands; 50 females and 50 males aged 1–89 years).
Twenty-four hours urine specimens were collected without
preservatives into a clean, single container and stored at
28C–88C during the collection process. Urine specimens were
obtained from Bioscientia (Ingelheim, Germany; 30 females
and 20 males, aged 18–53 years), Bad Kreuznach (Germany;
30 males, aged 18–63 years) and University of Mainz (Ger-
many; 50 specimens, no information on gender, aged 18–68
years).

Finally, additional urine specimens were collected at
Future Diagnostics (Wijchen, The Netherlands; 27 females

and 23 males, aged 23–60 years) and Biokit (Llicà d’Amunt,¸
Spain; 10 females, aged 24–48 years).

Expected values

Reference intervals were evaluated based on guidance from
CLSI document C28-A2 (16). Serum specimens and 24 h
urine specimens were measured using the ARCHITECT C-
Peptide assay. Reference intervals for serum and urine spec-
imens were calculated using the 97.5th and 2.5th percentile
values.

Sensitivity

Analytical sensitivity Analytical sensitivity was determined
as the concentration corresponding to the signal obtained at
2 SDs from the mean of the signal of a sample with a C-
peptide concentration of zero. Twenty replicates of Calibrator
A, containing no C-peptide, were measured and the mean
and standard deviation (SD) determined. The apparent con-
centration at 2 SDs above the mean was calculated.

LoB, LoD, LoQ Limit of blank (LoB), limit of detection (LoD)
and limit of quantitation (LoQ) were determined based on
CLSI document EP17-A (17).

The LoB represents the highest value (concentration) that
would be expected for a zero-concentration sample. Fifteen
replicates (3 replicates, during 5 days) of four different lots
of Calibrator A, containing no C-peptide, were assayed. The
measured values were sorted in ascending order and the
95% quartile was calculated.

The LoD is the lowest concentration for a sample that can
be detected with a 95% probability as being greater than a
blank. The LoD was established using the formula,
LoDsLoBq1.65 SDs, where SDs are the pooled standard
deviations (SD) of four serum samples containing low C-pep-
tide concentrations (sample 1: 0.00152 ng/mL, sample 2:
0.00304 ng/mL, sample 3: 0.00608 ng/mL, sample 4:
0.01520 ng/mL). SDss(wSD1

2qSD2
2qSD3

2qSD4
2x/4)0.5.

The LoQ is defined as the lowest amount of analyte in a
sample that can be quantitatively measured with acceptable
precision and trueness. LoQ was determined by preparing a
set of multiple dilutions of Calibrators C (0.24 ng/mL) and A
(0 ng/mL). This resulted in theoretical C-peptide concentra-
tions of 0.096, 0.072, 0.048, 0.036 and 0.024 ng/mL. The dilut-
ed Calibrators were analyzed 8 times (duplicates of 4
independent dilutions) in 5 runs (ns40). The difference
between the mean of the replicates and the accepted refer-
ence value was used as an estimate of bias and the total
error. This was calculated as: biasq2 SDs, where
SDs

2s7=(SDs1
2q∆qSDs5

2)/35.

Functional sensitivity A series of four samples with low C-
peptide concentrations was prepared and analyzed at 10 dif-
ferent time points. The minimum C-peptide concentration
with a total percent coefficient of variation (%CV) F20% was
determined.

Precision A study was performed with the ARCHITECT C-
Peptide assay, based on CLSI document EP5-A2 (18).

Precision was evaluated using two instruments and a
panel of nine samples, consisting of low control, medium
control and high control, three serum specimens and three
urine specimens. The panel was tested across two reagent
lots in two replicates, 2 times/day, for 20 days.
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Linearity and recovery

Dilution linearity A linearity study was performed using
pooled serum samples with C-peptide values ranging from
0.63 ng/mL to 15.66 ng/mL. These samples were diluted
manually using ARCHITECT i Multi-Assay Manual Diluent
(LN 7D82) to achieve concentrations ranging from 90% to
50% of the original C-peptide value. To ensure that the high-
est concentration range of the assay was covered, dilution
of Calibrator F (30.00 ng/mL) was also performed.

In addition, a linearity study was performed using urine
samples with C-peptide values that ranged from 6.80 ng/mL
to 284.48 ng/mL. These samples were diluted manually using
ARCHITECT i Multi-Assay Manual Diluent to concentrations
ranging from 90% to 10% of the original C-peptide value.

High-low dilution Five pairs of serum and urine specimens
with high and low C-peptide concentrations were used to
create pools with different concentrations. The reported con-
centrations were compared with the theoretical values and
the %Recovery was calculated as 100=(mean observed con-
centration/mean expected concentration).

Spiking recovery Known concentrations (0.05, 0.24, 1.20,
and 6.00 ng/mL) of C-peptide were added to four human
serum samples with endogenous concentrations ranging
from 0.97 ng/mL to 16.33 ng/mL of C-peptide. For urine, 25,
50, 100, and 200 ng/mL of C-peptide were added to five urine
samples with C-peptide values ranging from 6.12 ng/mL to
66.77 ng/mL. The concentration of C-peptide was determined
using the ARCHITECT C-Peptide assay and the resulting per-
cent recovery calculated.

Method comparison

Two different commercially available C-peptide assays were
compared with the ARCHITECT C-Peptide assay. Three hun-
dred and ten serum specimens and 113 urine specimens
from patients with abnormal insulin secretion were tested
with the ARCHITECT C-Peptide and with the ADVIA Centaur
C-Peptide assay (Siemens Healthcare Diagnostics Inc., Deer-
field, IL, USA). In addition, 188 randomized serum and 96
urine specimens were analyzed with the ARCHITECT C-Pep-
tide and with the Elecsys C-Peptide assay (Roche Diagnostics
GmbH, Mannheim, Germany). C-peptide concentrations were
measured according to the manufacturer’s instructions.

Slope and intercept were calculated using Least Squares
and Passing-Bablok linear regression analyses (19), a linear
regression method with no special assumptions regarding
the distribution of the samples and measurement error. The
correlation coefficient (r) was calculated using the method of
Pearson (20).

General interference and specificity

Interference and specificity were performed based on CLSI
document EP7-A2 (21).

The following sample types were used for interference
testing: 10 human pooled sera samples, 10 human pooled
EDTA samples, and 10 urine samples. Five samples of each
of the above-mentioned sample types were assayed follow-
ing the addition of buffer containing no C-peptide. The five
remaining samples were spiked with different concentra-
tions of C-peptide that covered the entire assay range, and
supplemented with potential interfering substances. Interfer-
ence testing for rheumatoid factor (RF) was performed using
five different sera and plasma samples.

Cross-reactivity was evaluated using five pools of human
sera that were spiked with different concentrations of C-pep-
tide. The C-peptide concentration covered the entire assay
range and pools were supplemented with potential cross-
reactants.

Blood collection tube types

A total of nine different sample tube types were evaluated
using a set of whole blood specimens. The blood specimens
were tested neat and spiked with C-peptide. Percent recovery
was calculated as 100=(concentration of sample type/con-
centration of serum in non-additive tube).

Specimen stability

Ten sera and 10 EDTA-plasma specimens, evaluated off the
cell/clot and on the cell/clot, and 10 urine specimens were
stored at 28C–88C and 158C–308C for 4, 8, 24 and 48 h and at
158C–308C for 4, 8 and 24 h. Specimens off the cell/clot were
also stored below –108C for 1, 2, 4, 8 and 12 weeks to deter-
mine long-term storage. Percent recovery was calculated as
100=(Concentrationtime point x/Concentration0 h).

In addition, 10 sera, 10 EDTA-plasma specimens and 10
urine specimens were subjected to three freeze/thaw cycles
to determine the number of cycles acceptable for each spec-
imen type. Freeze/thaw was assessed with or without cen-
trifugation following thawing. Percent recovery was
calculated as 100=(Concentrationcyclex/Concentrationunfrozen).

Results

Expected values

The distribution of results was non-parametric, show-
ing a central 95th percentile distribution of C-peptide
concentrations between 0.78 ng/mL and 5.19 ng/mL
for serum, and between 8.20 ng/mL and 116.28 ng/mL
for urine. In addition, the 95th percentile frequencies
of absolute C-peptide contents in urine were calculat-
ed to range from 23.74 mg/24 h to 206.96 mg/24 h
(Figure 1).

Sensitivity

In the range from 0.00 ng/mL to 0.05 ng/mL, the ana-
lytical response of RLUs measured in the precision
study showed discrimination between Calibrator A
and Calibrator B of ;160 RLU (mean standard value
at 0 ng/mL) to ;1500 RLU (mean standard value at
0.05 ng/mL); a ratio of 9.3.

Testing of multiple lots of the zero standard result-
ed in a LoB of 0.002 ng/mL. The LoD was determined
to be 0.01 ng/mL. The value for the LoQ was 0.08
ng/mL, with a total error of 20%. At 0.01 ng/mL, the
total error was 28% as was the highest observed total
error in the study. At this level of total error, the LoQ
and LoD are at identical concentrations.

The analytical sensitivity was determined to be
0.002 ng/mL. Functional sensitivity was 0.015 ng/mL
at a %CV of 11.2%. Since a C-peptide concentration
of 0.015 ng/mL represented the lowest concentration
used in the study, the concentration of C-peptide
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Figure 1 Non-parametric reference interval for serum (ng/mL) and urine (mg/24 h and ng/mL).
(A–C) Frequency histograms for (A) serum specimens in ng/mL, (B) urine specimens in mg/24 h and (C) urine specimens in
ng/mL. (D) Summarizes the median, the 2.5th and the 97.5th percentile of the specimen populations.

Table 1 Summary of precision data.

Sample Instrument Reagent n Mean concentration, Within-run Total
lot ng/mL

SD %CV SD %CV

Low 1 1 80 0.96 0.019 1.9 0.031 3.2
control 2 2 80 0.96 0.030 2.8 0.030 3.2
Medium 1 1 80 3.86 0.060 1.6 0.081 2.1
control 2 2 80 3.96 0.090 2.3 0.100 2.5
High 1 1 80 17.22 0.308 1.8 0.359 2.1
control 2 2 80 17.34 0.340 1.9 0.360 2.1
Serum 1 1 80 0.69 0.014 2.0 0.027 3.9
panel 1 2 2 80 0.75 0.015 2.0 0.030 4.0
Serum 1 1 80 3.46 0.060 1.7 0.118 3.4
panel 2 2 2 80 3.60 0.069 1.9 0.099 2.8
Serum 1 1 80 14.63 0.225 1.5 0.404 2.8
panel 3 2 2 80 14.63 0.350 2.4 0.393 2.7
Urine 1 1 80 8.45 0.239 2.8 0.316 3.7
panel 1 2 2 80 8.66 0.469 5.4 0.567 6.5
Urine 1 1 80 44.93 0.838 1.9 1.170 2.6
panel 2 2 2 80 46.72 1.511 3.2 2.052 4.4
Urine 1 1 80 140.51 2.856 2.0 4.763 3.4
panel 3 2 2 80 146.08 6.881 4.7 7.141 4.9

showing a %CV of 20% could not be determined (data
not shown).

Precision

Precision results for the ARCHITECT C-Peptide assay
are shown in Table 1. The %CV across all controls and
panels tested for within-run and total run ranged from
1.5% to 5.4% and from 2.1% to 6.5%, respectively. The
mean %CV of all panels for within-run and total run

was 2.4% and 3.4%, respectively. The serum based
controls had a mean %CV of 2.1% for within-run and
2.5% for total run. For serum panels, the average %CV
for within-run and total run was 1.9% and 3.3%,
respectively. Urine panels showed a %CV of 3.3% for
within-run and 4.3% for total run.

Recovery and linearity

Dilution linearity Table 2 summarizes the results for
linearity testing for the ARCHITECT C-Peptide assay.
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Table 2 Linearity of diluted serum and urine specimens.

Serum specimens C-peptide % mean recoverya

Concentration, ng/mL Lot 1 Lot 2

Serum 1 0.76 103 104
Serum 2 3.13 102 101
Serum 3 1.74 105 107
Serum 4 4.73 101 112
Serum 5 0.63 104 106
Serum 6 10.54 103 107
Serum 7 8.08 101 101
Serum 8 4.75 100 105
Serum 9 15.66 102 105
Serum 10 0.70 104 106
Cal Fb 31.51 99 109

Mean 102 106
Total mean 104

Urine specimens C-peptide % mean recoveryc

Concentration, ng/mL Lot 1 Lot 2

Urine 1 38.18 99 99
Urine 2 20.57 100 100
Urine 3 6.86 106 107
Urine 4 43.45 99 99
Urine 5 75.64 101 97
Urine 6 9.10 103 107
Urine 7 89.46 96 97
Urine 8 129.25 97 101
Urine 9 227.80 102 102
Urine 10 253.99 95 103
High urine 284.48 99 103

Mean 100 101
Total mean 101
aMean percent recovery of serum specimens, diluted to 50% of their original concentration. bCalibrator F, diluted to 10% of
its original concentration. cMean % recovery for urine specimens, diluted down to 10% of their original concentration are
shown.

Linearity for serum specimens could be demonstrated
in dilutions ranging from 100% to 50% of the original
concentration. When samples were further diluted
from 50% to 10% of their original concentrations, two
out of 10 samples gave a mean recovery higher than
115% (data not shown).

Using urine specimens, the linearity of the ARCHI-
TECT C-Peptide assay was demonstrated in the dilu-
tion range from 100% to 10% of the original
concentration (Table 2).

High-low dilution C-peptide values measured in
specimens with high concentrations that were pro-
gressively diluted with specimens containing low C-
peptide concentrations were found to be very close to
the expected values. The mean percent recovery for
serum specimens ranged from 95.4% to 102.7%, and
for urine specimens the percent recovery ranged from
97.5% to 113.6% (data not shown).

Recovery in spiked samples The percent recovery
obtained with the ARCHITECT C-Peptide assay in
serum specimens and in urine specimens ranged
from 91.2% to 100.9% (mean 96.2%) and from 98.9%
to 101.2% (mean 99.8%), respectively (data not
shown).

Method comparison

Specimens from patients exhibiting abnormal insulin
secretion were analyzed side-by-side with the ARCHI-
TECT C-Peptide and the ADVIA Centaur C-Peptide
assay. In this study, the concentrations in serum
specimens (ns310) ranged from 0.01 ng/mL to 23.31
ng/mL and from 0.62 ng/mL to 23.03 ng/mL, respec-
tively (Figure 2A). The concentrations in urine speci-
mens (ns113) ranged from 1.34 ng/mL to 286.64
ng/mL and from 0.92 ng/mL to 261.65 ng/mL, respec-
tively (Figure 2B). Serum specimens analyzed by
Passing-Bablok and by Least Squares revealed a
slope of 1.02 and 0.99, respectively, and a correlation
coefficient of 0.99. Urine specimens analyzed by Pass-
ing-Bablok and by Least Squares revealed slopes of
1.15 and 1.07, respectively, and a correlation coeffi-
cient of 0.99.

In a separate method comparison study, random-
ized samples were tested in parallel with the ARCHI-
TECT C-Peptide assay and the Elecsys C-Peptide
assay. The concentrations of the serum specimens
(ns188) ranged from 0.01 ng/mL to 25.75 ng/mL and
from 0.06 ng/mL to 32.61 ng/mL, respectively. Con-
centrations in urine specimens (ns96) ranged from
0.11 ng/mL to 283.85 ng/mL and from 0.09 ng/mL to
250.89 ng/mL, respectively (data not shown). Serum
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Figure 2 Method comparison.
ARCHITECT C-Peptide assay vs. ADVIA Centaur C-Peptide assay. In (A) and (C) Passing-Bablok and difference plot between
the two methods are shown for serum specimens, (B) and (D) display Passing-Bablok and difference plot for urine specimens.
The thin line indicates identity between the two methods, the thick line in (A) and (B) indicates the Passing-Bablok fit.

specimens analyzed by Passing-Bablok and by Least
Squares revealed slopes of 0.76 and 0.78, respective-
ly, intercepts of –0.09 and –0.19, respectively, and a
correlation coefficient of 0.99. Urine specimens ana-
lyzed by Passing-Bablok and by Least Squares
revealed slopes of 1.12 and 1.12, respectively, inter-
cepts of –1.74 and –1.48, respectively, and a correla-
tion coefficient of 1.00 (data not shown).

General interference and specificity

Table 3 summarizes the results of interference and
cross-reactivity testing, and the concentrations used
for interferences and cross-reactive substances.

In the ARCHITECT C-Peptide assay, the percent
mean recovery of serum specimens spiked with
hemoglobin, bilirubin, triglycerides, protein, RF,
human anti-mouse antibodies (HAMA), and red blood
cells ranged from 91.9% to 102.3%.

For urine specimens, the percent mean recovery
following addition of creatinine, urea, glucose, NaCl,
acetone and leucocytes ranged from 94.6% to 100.7%,
suggesting no significant interference with the sub-
stances we evaluated.

The percent cross-reactivity, estimated after adding
different putative cross-reactive compounds, was
below 0.01% (observed values vs. expected values)
for human insulin, glucagon, secretin, and somato-

medin-C (IGF-1). Human proinsulin showed 12.80%
cross-reactivity.

Blood collection tube types

The mean percent recovery for eight of the nine dif-
ferent sample tube types we evaluated ranged from
92.0% to 101.6%, when compared with serum that
was obtained without additives. For sodium-citrate
tubes, the mean recovery was at 86.1%. The non-
spiked sodium-citrate samples showed a mean re-
covery of 80%. Thus, this sample type is not
recommended for use in the ARCHITECT C-Peptide
assay (data not shown).

Specimen stability

The percent recovery for C-peptide in serum and plas-
ma specimens that remained on the cell/clot for up to
24 h storage at 158C–308C ranged from 87.3% to
99.0% and from 93.3% to 97.2%, respectively. The per-
cent recovery for C-peptide in serum and plasma that
was maintained off the cell/clot for up to 24 h and
stored at 158C–308C ranged from 96.4% to 96.7% and
from 97.1% to 100.6%, respectively. The percent
recovery of C-peptide in serum and plasma speci-
mens after storage up to 48 h at 28C–88C ranged from
96.5% to 101.0% and from 96.2% to 100.0%, respec-
tively. There was no difference in percent recovery
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Table 3 General interference in serum and urine and results of cross-reactivity.

Potentially interfering substances Concentration (SI unit) % Mean recovery

Interference in serum
Hemoglobin 500 mg/dL (50 mmol/L) 101.8
Bilirubin 20 mg/dL (1.17 mmol/L) 99.6
Triglycerides 5000 mg/dL (442478 mmol/L) 102.3
Protein (human albumin) 12 g/dL (120 g/L) 91.9
Rheumatoid factor 100 IU/mL 93.1
Human anti-mouse antibodies 1000 ng/mL 99.7
Red blood cells 0.4% v/v 100.5

Interference in urine
Creatinine 600 mg/dL (6.79 mmol/L) 100.7
Urea 6 g/dL (999 mmol/L) 94.6
Glucose 300 mg/dL (5405 mmol/L) 100.1
NaCl 6 g/dL (1027 mmol/L) 95.1
Acetone 6 mg/dL (1.033 mmol/L) 100.1
Leukocytes 20 cells/mL 100.1

Cross-reactant Concentration, ng/mL % Cross-reactivity

Cross reactivity
Human insulin 8660 Not detectable
Glucagon 10,000 Not detectable
Human proinsulin 100 12.80
Secretin 15,000 Not detectable
Somatomedin-C (IGF-1) 1000 Not detectable

regardless of whether specimens were stored on or
off the cell/clot. Percent recovery following long-term
storage of up to 12 weeks at –108C ranged from 95.6%
to 99.6%.

The percent recovery observed after as many as
three freeze/thaw cycles ranged from 99.4% to 101%
for serum, plasma and urine specimens. The percent
recovery for thawed specimens were comparable,
regardless of whether specimens were centrifuged or
not centrifuged prior to analysis following thawing
(data not shown).

Discussion

The most appropriate measure of endogenous insulin
secretion and b-cell function is analysis of C-peptide
using standardized conditions (22). The performance
requirements for a high-quality C-peptide assay are
good sensitivity for the analyte, combined with low
statistical dispersion (%CV). In addition, low cross-
reactivity (specificity) and negligible effects from
interferences are desirable, as well as the ability to
measure the analyte in different matrices such as
serum, plasma and urine using a high-throughput and
fully automated platform.

The ARCHITECT C-Peptide assay fulfills the above
stated requirements combining good precision, which
is well within the desirable specifications for serum
specimens (23, 24), and good limits of detection as
demonstrated in our studies on analytical sensitivity.
The highest observed value for total error of 28% was
unexpected. This probably was due to the samples
used for determination of the LoQ being highly-dilut-
ed ()50% of their of their original concentration) (24).
The assay was highly specific for C-peptide as dem-
onstrated by lack of cross-reactivity with human insu-
lin, glucagon, secretin, and somatomedin-C and by
lack of interference from potential interfering sub-

stances. The assay can be performed using a variety
of blood collection tube types and matrices including
plasma, serum and urine. Operational efficiency is
provided by ready to use reagents, calibrators and
controls, and the option to measure C-peptide togeth-
er with other diabetes markers such as insulin, glu-
cose and hemoglobin A1c (25).

Linearity studies revealed that serum samples can
be diluted 50% using an equal volume of ARCHITECT
i Multi-Assay Manual Diluent and sample. A dilution
of 50% should be sufficient since C-peptide con-
centrations greater than the upper limit of the assay
(30 ng/mL) should be seen rarely.

Good correlation and minimum bias was observed
in the method comparison study using serum sam-
ples when compared with the ADVIA Centaur C-Pep-
tide assay. Good correlation (rs0.99) and a relatively
low slope of 0.78 (Least Squares) was observed in the
method comparison study using serum measured
with the Elecsys. Like the ARCHITECT C-Peptide
assay, the ADVIA Centaur C-Peptide assay and the
Elecsys C-Peptide assay are standardized using the
same international standard, WHO code 84/510. Thus,
the reason for the low slope observed using serum
samples in the comparison between the ARCHITECT
and the Elecsys C-Peptide assays cannot be attributed
to different standards being used. However, it might
be related to different assay formats and the antibod-
ies used (26).

In conclusion, our studies show that the ARCHI-
TECT C-Peptide assay demonstrates optimal analyti-
cal performance and good correlation on the target
population tested.

Trademark notes

ARCHITECT C-Peptide assay and ARCHITECT i Multi-
Assay Manual Diluent are trademarks of Abbott Lab-
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oratories in various jurisdictions. All other trademarks
are the property of their respective owners.
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