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Ossectives: The AIA-360 (Tosoh Corporation) is an automated immunoassay analyser. The aims of this

study were to estimate the precision of thyroxine and cortisol AIA-360 immunoassays in canine and

feline samples and to compare the results produced with those obtained by a chemiluminescence

analyser (Immulite® 1000, Siemens).

MetHops: Blood samples from 240 clinical cases (60 dogs and 60 cats for both thyroxine and cortisol)

were analysed using both instruments.

Resuits: Deming regression calculations showed excellent correlation (thyroxine, canine r =0-94,

feline r =0-97; cortisol, canine r =0-97, feline r =0-97). Agreement between the two instruments was

examined by Bland-Altman difference plots, which identified wide confidence intervals and outliers

for thyroxine (canine n=6, feline n=4) and cortisol (canine n=3, feline n=4) results. Inter/intra-run

precision of the AIA-360 was excellent for both cortisol and thyroxine (coefficients of variation <7%).

CunicaL SiaNiFicance: The instrument showed excellent correlation for cortisol and thyroxine in canine

and feline samples demonstrating that the AIA-360 can be used in clinical practice. The agreement

studies suggest that the results from the AIA-360 cannot be used interchangeably with those

generated by the Immulite 1000 and should be interpreted using reference intervals that have been

established specific to the AIA-360.
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INTRODUCTION

There have been many technological advances in veterinary prac-
tice in the last two decades and most clinics now have the ability
to perform laboratory analyses in-house. The most widely used
in-house instruments are haematology (Dewhurst ez /. 2003,
Becker et al. 2008, McDaniel ¢t /. 2013) and biochemistry anal-
ysers (Sutton ez al. 1999, Trumel ez al. 2005, Papasouliotis ez 4.
2006, 2008), which generate results immediately, aiding in the
diagnosis of various diseases.

Feline hyperthyroidism and canine hypothyroidism, hyper-
adrenocorticism and hypoadrenocorticism are commonly
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diagnosed in veterinary practice. Although these endocrinopa-
thies are associated with various haematological and biochemical
abnormalities, measurement of total thyroxine (T4) and corti-
sol is necessary for the establishment of a final diagnosis. The
most common methodology used for the measurement of T4
and cortisol is a non-radioactive chemiluminescent immunoas-
say (Kemppainen & Birchfield 2006, Lennon ez a/. 2007, Russell
et al. 2007). However, the analysers that employ chemilumines-
cence are expensive to purchase and maintain, require a high test
volume for economic viability and are technically demanding.
For such reasons, these instruments are used by commercial vet-
erinary laboratories and are not suitable for in-house use.
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Measurement of canine and feline T4 and cortisol can be
performed in-house using a commercially available ELISA kit
(Snap®, Idexx Laboratories) and analysing equipment (Snap®
Reader, Idexx Laboratories) (Lurye et /. 2002, Kintzer & Tur-
geon 2005, Kemppainen & Birchfield 2006), but information
on the use of automated analysers for measuring these hormones
in veterinary clinics is not available and there are no published
studies at the time of writing.

Recently, an automated immunoassay analyser, originally
designed for measurement of various analytes in humans (AIA-
360%, Tosoh Bioscience), has become available for use in the
veterinary market. The aims of this study were (1) to estimate
the precision of the T4 and cortisol AIA-360 immunoassays and
(2) to compare the results produced by the AIA-360 with those
obtained by a chemiluminescence analyser (Immulite® 1000, Sie-
mens) that is used routinely in the authors’ laboratory.

MATERIALS AND METHODS

Clinical cases
Blood samples from 120 clinical cases (60 dogs and 60 cats),
submitted to the Diagnostic Laboratories, Langford Veterinary
Services during January and February 2013, were included in
this study. Samples were utilised from clinical cases to generate a
wide range of values. This can provide more accurate information
regarding the degree of correlation and agreement between the
two instruments (Jensen & Kjelgaard-Hansen 2006). The ani-
mals showed a variety of clinical signs and had all been referred to
the Small Animal Referral Hospital, Langford Veterinary Services
for further investigation of their illnesses. During these investiga-
tions, venous blood samples (2 to 3 mL) were collected into plain
tubes. Following clot retraction and centrifugation, harvesting of
serum and performance of requested biochemical analyses, any
excess serum (2750 pL) was placed into plain tubes and stored at
—20°C for 1 to 7 days. On the day of testing, frozen samples were
thawed using a warm bath; T4 (nmol/L) and cortisol (nmol/L)
were then measured using both analysers. Samples with pro-
nounced haemolysis or lipaemia were excluded. Six samples in
total appeared mildly haemolysed and five samples mildly lipae-
mic. The lipaemic samples were successfully cleared following
“hard” centrifugation (1751 g for 10 minutes).

The samples were run once on each instrument, utilising
reagents from the same batch for each analyser and according
to the manufacturer’s instructions (Immulite® 1000 Operator’s

Manual and TOSOH AIA-360® System Operator’s Manual).

Clinically healthy animals

T4 and cortisol were also measured in serum samples from
clinically healthy dogs (n=66) and cats (n=27) using the AIA-
360 analyser as described above. These animals were registered
blood donors or were undergoing elective surgery. The samples
used were surplus serum taken as part of an established routine
health check. This excess serum had been frozen at —20°C for 3
to 5 months. All surplus stored samples were used with owners’
consent.
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Immulite® 1000

This analyser utilises solid-phase, competitive chemilumines-
cence immunoassays that have been marketed for use in humans
and validated for use in dogs and cats (Singh ez a/. 1997).

Routine maintenance, instrument preparation, setup, adjust-
ment, assay and quality control procedures were performed as
defined in the Operator’s Manual. Serum samples (150 pL) were
placed in the test cup and the first results were available after 30
minutes. The validated human assays were employed for mea-
suring cortisol in both species and T4 in cats. In dogs, T4 was
measured by the Immulite® canine total T4 assay.

The lower (upper) reported limits for the human and canine
T4 assays were 12-9 (309-0) and 6-4 (193-0) nmol/L, respective-
ly. For the cortisol assay the lower limit was 28-0 and the upper
limit was 1380-0 nmol/L. The reference intervals established at
this laboratory for canine T4 and basal cortisol were 10-0 to 40-0
and 30-0 to 215-0 nmol/L, respectively. For feline T4 the refer-
ence interval was 15-0 to 60-0 nmol/L and for basal cortisol less
than 28-0 to 200-0 nmol/L.

The accuracy of the methodologies was assessed by continu-
ous bimonthly participation in an external quality assurance pro-
gramme (RIQAS Immunoassays; Randox).

AlIA-360°

This analyser utilises a competitive fluorescent enzyme immunoas-
say, which is performed entirely within small, single-use test cups
containing all necessary reagents. The analyte present in the sample
competes with enzyme-labelled hormone for a limited number
of binding sites on hormone-specific antibodies immobilised on
magnetic beads. The beads are washed to remove the unbound
enzyme-labelled hormone and then incubated with a fluorogenic
substrate, 4-methylumbelliferyl phosphate (4MUP). The amount
of enzyme-labelled hormone that binds to the beads is inversely
proportional to the hormone concentration in the test sample.

Calibration, daily check and maintenance procedures were car-
ried out as described in the System Operator’s Manual. Accuracy
performance data for human T4 and cortisol, including analyte
recovery and dilutional studies, had been previously evaluated
and were available in the manufacturer’s technical bulletins (ST
AIA-Pack Cort, page 2; ST AIA-Pack T4, page 2). The time to
generate the first result was 20 minutes with one new result every
minute thereafter.

Each serum sample (150 pL) was placed in the test cup and
both hormones were measured by the human immunoassays.
The lower (upper) reported values for the T4 and cortisol assays
were 6-4 (309-0) and 28-0 (1656-0) nmol/L, respectively.

The manufacturer provided reference intervals for canine
(13-0 to 52.0 nmol/L) and feline T4 (10-0 to 55-0 nmol/L) but
only for feline basal cortisol (30-0 to 270-0 nmol/L).

Within-run precision studies were performed by measuring
the hormones in the same sample 10 times in the same analy-
sis. Pooled canine and feline samples were used creating three
samples with one each of relatively low, medium or high concen-
trations of T4 or cortisol.

Between-run precision was estimated by analysing the same
sample once on 10 consecutive working days; again three pooled
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canine and feline samples were used, which contained relatively
low, medium or high concentrations of T4 or cortisol.

Statistical analysis

When a result was lower than the measurable limit and reported
as “less than,” the value that was used for statistical analysis was
calculated by the midpoint between zero and the lower limit of
measurement [(O+lower limit reported value)/2]. For canine T4
this was 3-2 (<6-4), feline T4 was 6-45 (<13-7) and canine and
feline cortisol was 14-0 (<28-0) nmol/L.

Bland-Altman difference plots were performed using the
Prism® 4 (Graphpad software Inc.) statistical programme for
Macintosh. Demings regression analysis and calculation of coef-
ficient of variation (CV) were performed using the SPSS® 19.0
Statistics (IBM Inc.) programme for Windows.

Deming regression and Spearman’s correlation coefficient (r)
were used to determine the correlation between the two analysers
for each of the hormones in both species. Previous similar stud-
ies have utilised an objective system to characterise correlations
based on the r_values as excellent (r 293), good (r=0-80 to 0-92),
fair (r=0-59 to 0-79) or poor (r<0-59) (Dewhurst ez /. 2003,
Papasouliotis ez al. 2006, 2008).

Bland-Altman difference plot analysis was performed to
determine the degree of agreement between the two analysers.
Agreement was considered good when there was no real bias or
the bias (mean of the differences, AIA-360°~Immulite® 1000)
was small, the 95% confidence intervals (Cls) for the bias were
narrow and no outliers were present [no values fell outside the
limits of agreement (mean of the differences +2 sd)]. No real bias
was indicated when the 95% CI for the bias included zero (Bland
& Altman 1986, Jensen & Bantz 1993, Gray ez al. 1999).

Within- and between-run precisions were expressed as CV
(%) following calculation of the mean and standard deviation
(sd) for each set of results.

RESULTS

T4

Precision estimates for T4 using the AIA-360 analyser were
conducted on pooled canine and feline serum samples. For the
canine studies, the low, medium and high samples contained
15-0 to 30-0 (mean: 23-7), 40-0 to 55-0 (mean: 49-6) and 60-0
to 80-0 (mean: 79-3) nmol/L. For the feline studies the sam-
ples contained 15-0 to 25-0 (mean: 21.4), 40-0 to 65-0 (mean:
57-9) and 70-0 to 120-0 (mean: 105-0) nmol/L. Results revealed

that the mean within- and between-run CVs for T4 were <7%
(Table 1).

Correlations between the AIA-360 and Immulite results were
excellent (Table 2, Fig 1A, B). Examination of the Bland—Altman
difference plots revealed that there was no real bias for canine or
feline results; however, the 95% ClIs for the bias were wide and 10
results (6 canine and 4 feline) were identified as outliers (Table 3,
Fig 2A, C).

Cortisol
Precision estimates for cortisol using the AIA-360 analyser were
conducted on pooled canine and feline serum samples. For the
canine studies, the low, medium and high samples contained
70-0 to 130-0 (mean: 105-0), 200-0 to 350.-0 (mean: 275-6)
and 390-0 to 530-0 (mean: 444-8) nmol/L, respectively. For the
feline studies the samples contained 40-0 to 50-0 (mean: 43-0),
120-0 to 200-0 (mean: 170-1) and 220-0 to 350-0 (mean: 278.0)
nmol/L, respectively. Results revealed that the average within-
and between-run CVs for cortisol were less than 5% (Table 1).
Correlations between the AIA-360 and Immulite were excel-
lent (Table 2, Fig 1C, D). Bland—Altman difference plots dem-
onstrated that there was no real bias but the 95% Cls for the bias
were wide and seven results (three canine and four feline) were

characterised as outliers (Table 3, Fig 2B, D).

Reference intervals for the AlA-360
In clinically healthy dogs (n=66), the T4 results ranged from 10-3
to 43-3 nmol/L and the cortisol results from less than 28.0 to
251.0 nmol/L. The calculated reference interval (mean +2 sd) for
T4 was 12-0 to 45-0 nmol/L and for cortisol was less than 28.0
to 186-0 nmol/L.

In clinically healthy cats (n=27), the generated results for
T4 and cortisol ranged from 17-5 to 39-9 and from 38-0 to
209-0 nmol/L, respectively. The calculated reference interval

Table 1. Precision values (CV, %) for the measurement

of T4 and cortisol using the AIA-360°® analyser

Analyte Low CV Medium High CV Average

(c/f) CV (c/f) (c/f) CV (c/f)
T4 within-run 8:4/4-1 5-8/5-6 5-3/3:3 6-5/4-3
T4 between-run 9:1/11-2 5:5/4-2 6-3/4-0 7-0/6-5
Cortisol within-run 2:3/4-7 3:6/6:2 2:0/3-0 2:6/4-6
Cortisol between-run 2.9/8-2 2:5/1-8 6:7/4-0 4.0/4-7

CV Coefficient of variation, T4 Thyroxine, c/f Canine/feline
Low/medium/high: samples containing relatively low, medium or high concentrations of
analyte

Table 2. Median, range values and Deming’s regression analysis results for cortisol (nmol/L) and total T4 (nmol/L)

measured in 60 canine and 60 feline samples using the AIA-360° and Immulite® analysers

Analyte AlA-360 Range Immulite Range Slope 95% Cl Intercept 95% CI r,
median median estimate estimate
T4 (dogs) 242 <6-4 to 131-0 17-8 <6-4 to 140-0 0-93 0-88 to 0-98 4-8 3-:3t06-3 0-94
Cortisol (dogs) 294-6 <28-0to 787-0 327-0 <28-0 to 1059-0 0-79 0:74 to 0-85 26-5 6-3 to 46-8 0-97
T4 (cats) 31-4 <6-4 to 321-0 28-3 <12-9 to 363-0 0-86 0-83 to 0-89 4-9 1-9 to 8-0 0-97
Cortisol (cats) 74-6 <28-0 to 286-0 65-4 <28-0to 372-0 0-81 0-76 to 0-86 21-3 13:7t029-0 0-97
Cl Confidence interval, T4 Thyroxine
Journal of Small Animal Practice « Vol 55 « March 2014 + © 2014 British Small Animal Veterinary Association @
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FIG 1. Deming regression plots of Immulite versus AIA-360 analysers for canine T4 (A), feline T4 (B), canine cortisol (C) and feline cortisol (D). The

solid lines represent the best-fitted lines

Table 3. Data from Bland-Altman difference plots used

to determine the agreement between the AIA-360® and
Immulite® analysers

Analyte Bias 95% Cl for the bias Number of outliers
T4 (dogs) 3.2 -5-5to0 11-9 6/60
Cortisol (dogs) -40 -163 to 83 3/60
T4 (cats) -3:5 -31-2t0 242 4/60
Cortisol (cats) 0-6 -55-2 to 56-3 4/60

Cl Confidence interval, T4 Thyroxine

(mean +2 sd) for T4 was 130 to 45-0 and for cortisol was less
than 28.0 to 223-0 nmol/L.

DISCUSSION

To the authors’ knowledge, this is the first study in which the
AIA-360 and Immulite analysers have been used simultaneously
for the measurement of T4 and cortisol in dogs and cats.

The precision studies using the AIA-360 analyser revealed
CVs that ranged, depending on the species and hormone con-
centration, from 1-8 to 11-2% with an overall average CV of
<7%. These CVs indicate good precision as they are markedly
lower than 15%, the maximum acceptable CV according to the
industry’s bioanalytical guidelines (US Department of Health
and Human Services, FDA, CDER, CVM 2001) and lower than
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the CV previously reported for measuring cortisol by chemilumi-
nescence (CV <20%) (Singh ez 2/ 1997). In addition, the CVs
for T4 using the ATA-360 (range: 3-3 to 11-2%) were similar to
those (range: 5 to 9%) reported for the measurement of T4 in
dogs and cats with the Immulite analyser (Kemppainen & Birch-
field 2006).

The correlations between the two analysers for T4 were excel-
lent [r=0-94 (canine) and 0-97 (feline)] and similar to those
reported in other studies (r=0-91, 0-95, 0-97) where the results
obtained by the Immulite were compared to those generated by
various human assays (Singh ez /. 1997, Kemppainen & Birch-
field 2006).

In dogs, examination of the Bland-Altman data for T4 identi-
fied a small positive bias and the presence of six outliers. In three
of these outliers the T4, , results were lower (131-1 versus 1400,
25-1 versus 33-8 and <6-4 versus 9-6 nmol/L) than the T4, .
but as all results were similarly above, within or below the Immu-
lite (10-0 to 40-0 nmol/L) and AIA-360 reference intervals
(manufacturer: 13-0 to 52.0; this study: 12.0 to 45-0 nmol/L), it
was concluded that the degree of disagreement between the two
instruments would not affect clinical decision making in these
cases. In the other three outliers the T4, results were higher
(35-3 versus 21-8, 28-4 versus 16-3 and 16-0 versus <6-4 nmol/L)
than those obtained by the Immulite. In one of these cases this
difference (16-0 versus <6-4 nmol/L) could have had a clinically
significant impact as the T4 was below the Immulite but within
both AIA-360 reference intervals.
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FIG 2. Bland-Altman difference plots using the AIA-360 and Immulite analysers for canine T4 (A), canine cortisol (B), feline T4 (C) and feline cortisol
(D). The dashed lines indicate the limits of agreement (mean of the differences *2 sd)

Examination of the data revealed that in 51 of the 60 samples
(85%) the T4,
the Immulite. In only one sample the disagreement between
the two instruments (T4, ,=18-1, T4 . =9.5 nmol/L) could
have affected the clinical decision making. Unfortunately, none

values were higher than those obtained with

of these samples were reanalysed and therefore an operator and/
or instrument error cannot be ruled out. In 5 of the 60 sam-
ples (8%), the T4 . results were above the reference inter-
val (140.0, 66-7, 60-7, 49-9 and 44-9 nmol/L) while the same
samples also generated results (131-1, 68-3, 56-7, 52-4 and 49-3
nmol/L) above both AIA-360 reference intervals. In addition,
there were no cases with T4 concentrations above the AIA-360
but within the Immulite reference intervals.

In contrast to the findings of the canine data, the feline differ-
ence plots for T4 identified a small negative bias. This observa-
tion was confirmed as examination of the raw data revealed that
in 30 of the 60 samples (50%) the AIA-360 generated values
lower (median: 58-6 nmol/L) than the Immulite (median: 69-4
nmol/L), which included the four outliers (3210 versus 363-0,
216-1 versus 270-3, 233-2 versus 268-0 and 82-6 wversus 120-1
nmol/L). However, because all outliers were above the Immu-
lite (15-0 to 60-0 nmol/L) and both AIA-360 reference intervals
(manufacturer: 10-0 to 55-0; this study: 13-0 to 45-0 nmol/L) it
was concluded that the degree of disagreement between the T4, |
and T4

Immulite

making in these cases and therefore was considered irrelevant.

A
values would not have affected the clinical decision

The Immulite generated results above the reference interval in
20 cases (range: 69-4 to 363-0 nmol/L) while the same cases also
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generated results (range: 58-6 to 321-0 nmol/L) above the AIA-
360 reference intervals. In addition, there were no cases with
T4 concentrations above the AIA-360 but within the Immulite
reference intervals. On the basis of these findings it is suggest-
ed that the AIA-360 analyser can be used for the diagnosis of
feline hyperthyroidism. However, it should be mentioned that
T4 concentrations within the reference interval cannot rule out
hyperthyroidism as some hyperthyroid cats with concurrent non-
thyroidal disease and/or early or mild hyperthyroidism may gen-
erate results within the reference interval (Peterson et 2/ 2001).
The AIA-360 employs the same assay for measuring T4 in
dogs and cats, while in this study the Immulite used a different
immunoassay for each species. This difference may explain why
there was an overall positive bias in dogs but a negative bias in
cats. However, irrespective of the Immulite assay, examination of
the canine and feline difference plots revealed the presence of a
trend for the T4, , to be lower than the T4 . results and for
this difference to become more marked as the T4 concentrations
increased in the samples. It is suggested that because there were
more feline (n=20) than canine (n=5) samples with T4 concen-
trations above the reference intervals, the difference berween the
T4,,and T4 . values was more marked in the feline results
leading to the overall negative bias identified in the feline cases.
The correlations between the two analysers for cortisol were
excellent for both canine and feline samples (r=0-97 and 0-97)
and similar to those reported in other studies (r=0-91, 0-97 and
0-98) where the results obtained by the Immulite were compared
to those generated by various assays (Singh ez /. 1997, Russell
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et al. 2007). In addition, the correlations in this study were simi-
lar to that reported in a study (r=0-98) comparing the AIA-360
analyser to a chemiluminescence immunoassay using samples
from human patients (Mengozzi ez al. 2007).

In dogs, the Bland—Altman plots for cortisol identified a nega-
tive bias, which increased progressively as the cortisol concentra-
tions increased in serum samples. This observation was confirmed
by examination of the raw data which showed that in 38 of the
60 samples (63%) the AIA-360 generated values lower (median:
479-0, range: 100-0 to 787-0 nmol/L) than the Immulite (medi-
an: 6460, range: 1280 to 1059-0 nmol/L), which included
the three outliers (787-0 wversus 1059-0, 476-0 versus 654-0 and
418-0 versus 599-0 nmol/L). These outliers were generated from
post-adrenocorticotropic hormone (ACTH) serum samples and
although all values were above the post-ACTH cortisol reference
interval established in the authors” laboratory for the Immulite
(90-0 to 475-0 nmol/L), their clinical significance cannot be eval-
uated without the availability of an AIA-360 reference interval
post-ACTH. In 5 of the 60 cases, both the Immulite and AIA-
360 generated the same cortisol result of less than 28-0 nmol/L
and there were no other samples that generated cortisol results
below the Immulite (30-0 to 215-0 nmol/L) and/or AIA-360
(<28-0 to 186-0 nmol/L) reference intervals. Two of these five
low cortisol concentrations were measured in post-ACTH serum
samples that had been collected from dogs with a final diagnosis
of hypoadrenocorticism. On the basis of the above findings and
the precision results for samples with low cortisol concentrations
(CV <3%) it is proposed that the AIA-360 can be used for the
investigation of cases where hypoadrenocorticism is suspected.

In cats, the difference plots for cortisol identified a very small
and insignificant positive bias for the measurement of cortisol.
This was because the number of samples (53%; 32 of 60) with
the AIA-360 generating higher cortisol results than the Immu-
lite was very similar to the number of samples (47%) with the
AIA-360 generating values lower than (n=22) or equal (n=6) to
the Immulite. However, examination of the data revealed that
as the cortisol concentrations increased there was a trend for the
AIA-360 results to be lower than those of the Immulite leading
to four outliers (284-0 versus 372-0, 265-0 versus 326-0, 258-0
versus 337-0 and 196.0 versus 279-0 nmol/L). Although all outli-
ers were above the Immulite reference interval (<28-0 to 200-0
nmol/L), three were above the reference interval established in
this study for the AIA-360 (<28-0 to 223-0 nmol/L) and only
one was above the manufacturer’s reference interval (30.0 to
270-0 nmol/L). Even so, the clinical significance of these differ-
ences is questionable, taking into account the limited diagnostic
value of basal cortisol measurement in feline patients.

Examination of the canine and feline data identified a trend
for the cortisol

AIA
for this difference to become more marked as the cortisol con-

to be lower than the cortisol, results and

mmulie
centrations progressively increased in the samples. Therefore, it
is proposed that because there were more canine (n=51) than
feline (n=22) samples with cortisol concentrations higher than
100 nmol/L, the negative bias was more marked in the canine
values resulting in the overall negative bias observed in the
canine cases.
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A limitation of this study is that the number of clinically
healthy animals employed for the establishment of reference
intervals is lower than the minimum number of 120 individu-
als, which is recommended by the International Federation of
Clinical Chemistry (IFCC) (Geffre ez al. 2009). Even so, the cal-
culated reference intervals were similar to those provided by the
manufacturer of the AIA-360 analyser. None of the 11 samples
with mild to moderate haemolysis or lipaemia generated the set
of results identified as outliers in the Bland—Altman plots; how-
ever, detailed information is not available on the effect of lipae-
mia on the performance of the AIA-360 analyser. Interference
studies should be performed using canine and feline samples to
investigate this further.

Conclusions

Following a short training and familiarisation period the AIA-
360 is easy to use, provides results quickly and is simple to main-
tain. The size of the instrument similar to that of an in-house
haematology analyser and its wasteless individual test cup tech-
nology make it suitable for general practice.

The precision and correlation studies indicate that the AIA-360
is accurate for measuring T4 and cortisol in dogs and cats. How-
ever, the agreement studies between the Immulite and AIA-360
indicate that the values generated by the two instruments can-
not be used interchangeably and that values should be interpreted
using reference intervals established for each individual analyser.

The AIA-360 can be used for the diagnosis of feline hyper-
thyroidism and for the investigation of cases where canine
hypoadrenocorticism is suspected. This study did not evaluate
the diagnostic accuracy of the AIA-360 on cases with suspect-
ed hyperadrenocorticism. As this condition is diagnosed by an
ACTH stimulation test in the presence of appropriate clinical
signs it was not possible to prove that the ATA-360 is of use in the
diagnosis of this endocrinopathy as post-ACTH cortisol, |, refer-
ence intervals are not available. Even so, on the basis of the over-
all analytical performance of the instrument for the measurement
of cortisol, it is suggested that the AIA-360 is likely to be useful
in the diagnosis of hyperadrenocorticism. Similarly, in this study,
serum thyroid-stimulating hormone (TSH) concentrations were
not measured in samples with low T4. As the diagnosis of canine
hypothyroidism is most commonly made on the basis of a low T4
in the presence of increased TSH and appropriate clinical signs,
it can only be suggested that the AIA-360 is likely to be useful in
the diagnosis of hypothyroidism on the basis of the instrument’s
overall analytical performance for the measurement of T4. More
studies designed specifically to evaluate the clinical usefulness of
the ATA-360 are needed to confirm these preliminary findings.

Conflict of interest

None of the authors of this article has a financial or personal
relationship with other people or organisations that could inap-
propriately influence or bias the content of the paper.

References

Becker, M., Moritz, A. & Giger, U. (2008) Comparative clinical study of canine and
feline total blood cells count results with seven inclinic and two commercial
laboratory analysers. Veterinary Clinical Pathology 37, 373-384

Journal of Small Animal Practice « Vol 55 « March 2014 + © 2014 British Small Animal Veterinary Association



Measurement of T4 and cortisol by immunoassay

Bland, J. M. & Altman, D. G. (1986) Statistical methods for assessing agreement
between two methods of clinical measurement. Lancet 1, 307-310

Dewhurst, E. C., Crawford, E., Cue, S., et al. (2003) Analysis of canine and feline
haemograms using the VetScan HMT analyser. Journal of Small Animal Practice
44, 443-448

Geffre, A., Friedrichs, K., Harr, K., et al. (2009) Reference values: a review.
Veterinary Clinical Pathology 38, 288-298

Gray, T. E., Pratt, M. C. & Cusick, R K. (1999) Determination of agreement between
laboratory instruments. Contemporary Topics in Laboratory Animal Science 38,
56-59

Jensen, A. L. & Bantz, M. (1993) Comparing laboratory tests using the difference
plot method. Veterinary Clinical Pathology 22, 46-48

Jensen, A. L. & Kjelgaard-Hansen, M. (2006) Method comparison in the clinical
laboratory. Veterinary Clinical Pathology 35, 276-286

Kemppainen, R. J. & Birchfield, J. R. (2006) Measurement of total thyroxine con-
centration in serum from dogs and cats by use of various methods. American
Journal of Veterinary Research 67, 259-265

Kintzer, R R & Turgeon, L. (2005) Comparison of an in-house cortisol test liot with
a reference laboratory chemiluminescent assay. Journal of Veterinary Internal
Medicine 19, 422

Lennon, E. M., Boyle, T. E., Hutchins, R. G., et al. (2007). Use of basal serum or
plasma cortisol concentrations to rule out a diagnosis of hypoadrenocorticism
in dogs: 123 cases (2000-2005). Journal of the American Veterinary Medical
Association 231, 413-416

Lurye, J. C., Behrend, E. N. & Kemppainen, R. J. (2002) Evaluation of an in-
house enzyme-linked immunosorbent assay for quantitative measurement of
serum total thyroxine concentration in dogs and cats. Journal of the American
Veterinary Medical Association 221, 243-249

McDaniel, B. J., Hirschberger, J. & Weber, K. (2013) Validation of the Celtac
alpha automated haematology analyser for canine and feline blood samples.
Veterinary Clinical Pathology 42, 11-18

Journal of Small Animal Practice + Vol 55 « March 2014 + © 2014 British Small Animal Veterinary Association

Mengozzi, G., Rossato, D., Bertello, C., et al. (2007) Rapid cortisol assay dur-
ing adrenal vein sampling in patients with primary aldosteronism. Clinical
Chemistry 53, 1968-1971

Papasouliotis, K., Dodkin, S., Murphy, K., et al. (2006) Analysis of canine and
feline blood samples using the Kuadro in-house wet-reagent chemistry analy-
ser. Journal of Small Animal Practice 47, 190-195

Papasouliotis, K., Dodkin, S., Murphy, K. F., et al. (2008) Comparison of measure-
ments of 18 analytes in canine and feline blood samples using the in-practice
Falcor 350 and the reference KonelLab 30i analysers. Journal of Small Animal
Practice 49, 494-501

Peterson, M. E., Melian, C. & Nichols, R. (2001) Measurement of serum concen-
trations of free thyroxine, total thyroxine, and total triiodothyronine in cats with
hyperthyroidism and cats with nonthyroidal disease. Journal of the American
Veterinary Medical Association 218, 529-536

Russell, N. J., Foster, S., Clark, R, et al. (2007) Comparison of radioimmunoassay
and chemiluminescent assay methods to estimate canine blood cortisol con-
centrations. Australian Veterinary Journal 85, 487-494

Singh, A. K., Jiang, Y., White, T., et al. (1997) Validation of nonradioactive chemi-
luminescent immunoassay methods for the analysis of thyroxine and cortisol
in blood samples obtained from dogs, cats, and horses. Journal of Veterinary
Diagnostic Investigation 9, 261-268

Sutton, A., Dawson, H., Hoff, B., et al. (1999) Analyte comparisons between 2 clini-
cal chemistry analyzers. Canadian Veterinary Journal 40, 255-260

Trumel, C., Diquelou, A., Germain, C., et al. (2005) Comparison of measurements
of canine plasma creatinine, glucose, proteins, urea, alanine aminotransferase,
and alkaline phosphatase obtained with Spotchem SP 4430 and Vitros 250
analyzers. Research in Veterinary Science 79, 183-189

US Department of Health and Human Services, FDA, CDER, CVM. (2001) Guidance
for the Industry: Bioanalytical Method Validation. Washington, DC, USA: US
Department of health and Human Services, FDA, Centre for Drug Evaluation
and Research

159



