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Summary: Standard curves from 150 determinations of 10 different hormone radioimmunoassays have been evaluated
using the following four procedures: logit transformation as performed by Rodbard, Healy’s 4-component-logit,
spline approximation and a linear interpolation program. The results, calculated by computer, have been compared
with manual analysis as the reference method. The influence of various correction factors has been studied by
artificial insertion of outliers.

Approximately two thirds of all investigated curves could be calculated with almost equal success using all 4 methods.
In calculating the remaining third of the standard curves, each method showed characteristic errors which depended
upon the reliability of the assay data and the kind of outliers.

The results suggest that the smoothing by spline function is the most flexible method in approximating a radio-
immunoassay standard curve. In comparison with the other methods it is less influenced by random errors and fits
the characteristic and symmetry of the ideal curve most exactly.

The 4-component logit which has been extended by data screening is an improvement of the original logit transfor-
mation. Certain reservations exist, however, in elimination of outliers because of the dispersion of the data points,
and also because of the arbitrarily set thresholds.

Vergleich unterschiedlicher Algorithmen zur Berechnung von Radioimmunoassay-Standardkurven

Zusammenfassung: Die Standardkurven aus 150 Radioimmunoassays (RIA) von 10 Hormonbestimmungen wurden
nach 4 Verfahren — nimlich der Logit-Transformation nach Rodbard, dem 4-Komponenten-Logit von Healy, der
Spline-Approximation und einem linearen Interpolationsprogramm — mittels EDV berechnet und die Ergebnisse mit
der graphisch manuellen Auswertung als Bezugsmethode verglichen. Durch artifizielles Einfiigen von Ausreifiern
wurde der Einflu} verschiedener Korrékturglieder untersucht.

Etwa zwei Drittel aller untersuchten Kurven lieBen sich mit den 4 Verfahren annihernd gleich gut berechnen. Das
letzte Drittel fiihrte bei den einzelnen Methoden in Abhingigkeit von der Giite der Ausgangsdaten und der Art der
aufgetretenen Ausreifier zu fiir die jeweiligen Berechnungsverfahren charakteristischen Fehlérn.

Die Ergebnisse zeigen, da} die Glittung mittels Spline Funktionen die flexibelste Methode zur Approximation einer
RIA-Standardkurve ist. Sie erweist sich gegeniiber fehlerbehafteten Daten stabiler als die anderen Methoden und
paBt sich der‘Charakteristik und Symmetrie der zu berechnenden Kurven am genauesten an.

Das mit einem Datenscreening erweiterte 4-Komponenten-Logit stellt eine Verbesserung der urspriinglichen Logit-
Transformation dar, wenn auch prinZipielle Bedenkén gegen eine Ausreiflereliminierung auf Grund der Streuung
von Mefpunkten wegen der unsichereri Bestimmung der Schwellenwerte bestehen bleiben.

Introduction dure. Since the first publication of Rodbard et al. (1),
describing the logit transformation, numerous publica-
tions have been written about modifications of this
approach (2, 3). Equally numerous procedures have been

Influenced by the increasing number of radioimmuno-
logical samples stemming fiori clinical routine and
research, methods for the calculation of the assay stand-
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ment with the theoretical inflection point. Only in a
few assays, however, do the count rates make a symmetri-
cal curve possible.

The analogous deviation of LoH and LoR in the cases of
outliers which are not eliminated by LoH, together with
the similar standard curves calculated by thése algorithms,
are due to the algebraic equivalence of the formulas, on
which both methods are based.

Logit curve:

(Equ.14) y=u+v-Inx

Logit transformation:

(Equ.15) §9= ln'1 _)_,_ =logit ¥
(Equ. 16) hll_?=u+V°lnx
(Equ 17) y =eltv:inx:
. -y
(Equ.18) y=(1-y)-evtv-inx
(Equ. 19) )—,-(1 +eutv:in X) = UtV Inx
_ eutv *Inx
(Equ.20) ¥= m
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The conversion of the logit transformation (formula 16)
shows in formula 20 the identity with formula 8.

LoH and LoR do not give identical curves, because the
parameters a and b, which are originally the values of N
and (BQ - N), are recalculated and corrected according
to the other data points. Only in a few cases after the
calculation procedure do these values remain identical
with the original data. The LoR program also changes
the original data through using the working logit proce-
dure and the weighting routine. The similarity of the
calculated curves in 71 of 150 comparisons, despite the
mathematical differences, led to the program modifica-
tions as described above.

The data show that a difference of 15—28% hormone
concentration occurred only in the case of insufficient
accuracy and precision of the original data (count rates).
In these cases, the influence of the working logit sub-
routine was seen as a useful correction. The influence

of the weighting procedure was found to be ambiguous,
as it led to an improvement in some cases of outliers,
but to errors in others. Normally such a correction lies
within the expected error range. It was not necessary to
differentiate procedures of weighting routines.

None of the three programs LoR, LoH, and spline
approximation, which are equivalent in calculation time
and storage capacity, guarantees reliable elimination of
those outliers with small standard deviation. It is there-
fore urged that a graphic on-line representation of the
standard curve on the plotter, display, or the fast printer
should be made, and manual correction of outliers carried -
out if necessary.
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