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in intrinsic spatial resolution does, in fact, interfere with lesion
detection.

PAULB. HOFFER
Yale Univ.SchOOlof Med.
NewHaven,Connecticut

AnalyticalPerformanceoftheARIAIi automatic
system for TSH Assay

Thewidespreaduseofradioimmunologicaltechniquesinclinical
practice has prompted numerous attempts to automate radioim
munoassay (RIA) partially or completely.The evaluation of the
performances of these automatic systems has to be done not only
in terms of practicability and throughput, but also and chiefly in
terms of analytical reliability.

The fullyautomaticsystemARIA 11*hasattainedsomepop
ularity in laboratories, mainly for assayingT3,T4,and TSH. The
performancesof this systemfor T3and T4measurementshave
alreadybeenevaluated,eitherfromresultsproducedin a single
laboratory (1â€”3)or from data gained in interlaboratory survey
(4).

We report here estimates of the accuracy and precisionof the
TSH determinations carried out using ARIA II. This evaluation
is based on data collected from a national external quality-control
survey (EQCS) (5,6), whichinvolvedabout l50taboratories, nine
of thembeingARIAII users.Theanalysiswasperformedonthe
results of 51 EQCS samples sent in 11 monthly dispatches from
December,1981,to May,1983;themajorityofthesesamples(36)
wereunidentifiedreplicatesfor the estimationof the between
laboratory, between-batch precision.

The precisionwascomputedsubdividingthe resultsinto two
concentrationranges;the precision(CV)achievedby ARIA II
users was 28.6% CV% (for samples with concentrations in the
range 3â€”5@sIU/ml)and 17.2CV%(range5â€”20@.tIU/ml).For
comparison,theprecisionsofthe otherfivemostpopularkitsused
in the survey, turned out as follows (respectively for the tow and
the high samples): Corning Immophase (7 labs) CV 13.4 and
10.9 CV%, Cis-Sorin (9 labs) 18.1 and 12.6 CV%, Byk-Mal
linckrodt (36 labs) 18.0 and 17.5 CV%, Biodata-Serono (27 labs)
28.7 and 20.6 CV%, Diagnostic Product Corp. (15 tabs) CV 34.7
and 18.7CV%.

The accuracyof ARIA II wasestimatedwith respectto the
median(after rejectionofouttiers)ofall resultsreportedbypar
ticipants in the survey. The results, shown in Fig. I, indicate that
ARIA II system consistently underestimates TSH concentrations.
This negative bias was confirmed by the results ofthree recovery
experiments (see Table 1) carried out by sending to the participants
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FiG. 1. Regression analysis of 305 results from laboratories using
ARIAII system,againstrespectiveconsensusmedianstakenas
reference values. Closed circles represent mean values of ARIA
II results found In each EQCS sample; re@ession and identity are
shownasfullanddashedIk@esrespectively.k@settablereportsmean
readings by ARIAIIusers (computed from regression line) corre
spondingto fourTSHlevels,togetherwIth % deviations.

low-concentrationsamplesspikedwithknownamountsof TSH
standard (First IRP WHO 68/38 supplied by NIBSC, Holly Hill,
Hampstead, London, UK).

Weconcludethat the TSH assaysof the ARIA II systemare
not as good as those found for T3 and T4â€”infact, ARIA II mea
surements of TSH are clearly inaccurate and, in addition, do not
display better precision than that achieved by the nonautomated
methodsor kits.
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TABLE1. TSH RECOVERYOF ARIA II
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