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Within an ongoing drug surveillance program in psychiatric hospitals, the applicability
of an algorithm for judgment on probability of causal relationship of adverse events
and drug therapy was tested. Algorithmic inter-rater agreement was compared to agree-
ment obtained with the conventional criteria used so far within the program in 80 cases
by two raters, who had participated in the drug surveillance program since its begin-
ning in 1979. Agreement on total judgment was comparable to results from similar
studies in the literature using various algorithms, but in contrast to all these studies
a higher percent of agreement (80%) was obtained with the use of the conventional
criteria in this study than with the use of the algorithm (69%). Possible explanations
and consequences are discussed.
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INTRODUCTION

SINCE MAY 1979 adverse drug reactions
(ADR) have been continuously assessed in
inpatients of the psychiatric university hos-
pitals of Berlin and Munich with AMUP
(Arzneimitteliiberwachung in der Psychi-
atrie), a drug surveillance program sup-
ported by the German Federal Health
Agency.®

The probability of causal relationships
between adverse events and drug therapy
has been judged so far as “possible,” “prob-
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able,” or “definite” according to the criteria
given by Seidl et a/'” and Hurwitz and
Wade.® However, several authors®9-10-12.14
demonstrated that use of these conventional
assessment schemes resulted in considerable
observer variation between different raters
and that algorithms developed in conse-
quence to standardize the decision-making
process increased rates of agreement in all
their studies.!3%-'1-.141% Therefore, it ap-
peared necessary to examine interobserver
agreement on probability ratings between
drug monitors from the two centres par-
ticipating in the AMUP-program obtained
by the conventional AMUP-criteria and to
compare these agreement rates to those ob-
tainable with an algorithm.

The algorithm developed by KRAMER
et al'* was chosen for that study, as it seems
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to be the most differentiated of all algo-
rithms proposed so far.

MATERIAL AND METHODS

Eighty cases (30 from Berlin, 50 from Mu-
nich), in which an ADR had led to discon-
tinuation of a suspect medication were ran-
domly selected from the total of 245 such
cases assessed in 1982.

All cases were evaluated by two raters
(L.G.S. and R.G., who have cooperated as
drug monitors within the drug surveillance
program from its start in 1979), first with
the conventional AMUP-criteria (“implicit
judgment”) and again 4 weeks later using
KRAMER’S algorithm, blind to their prior
judgment —as far as possible after this time
interval.

Judgment included a decision on prob-
ability rating and on the drug or drug com-
bination to be held responsible for the ADR.
All drugs given at the time of manifestation
of the ADR were rated separately as well
as possibly responsible drug combinations.

Inter-rater agreement within the two
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methods and intra-rater agreement between
the two methods were analyzed. Finally the
decisions of the case conference in 1982
(before computer storage all ADR assessed
in the participating hospitals are finally
evaluated at a case conference in Munich
presided over by an experienced psycho-
pharmacologist) were compared to the im-
plicit and algorithmic judgments. Statistical
analysis of the data included calculating
percent of agreement and COHEN’S weight-
ed kappa,* a chance-adjusted measure which
takes into account partial agreement.

RESULTS

Table 1 shows the overall agreement rates.
Using their conventional criteria raters
agreed on total judgment in 80% of all
cases. A similar percent-agreement was ob-
tained for both raters between their implicit
judgment and that of the case conference.
In contrast interrater agreement with the
algorithm was only 69% and algorithmic
judgments of both raters were concordant
with the case conference in only slightly

TABLE 1
Rates of Agreement between Raters and Methods
Partial Total
agreement agreement

no. of Percent no. of Percent Weighted

cases (%) cases (%) Kappa
Interrater agreement:
with algorithm 69 86% 55 69% 0.618%
with implicit judgment 74 93% 64 80% 0.409*
Agreement of rater

versus case conference:
L.G.S. impl/c.c. 68 85% 63 79% 0.647%
alg /c.c. 61 76% 44 55% 0.318"
R.G. impl/c.c. 69 86% 64 80% 0.6451
alg /c.c. 58 73% 41 51% 0.361%

Intrarater agreement:
L.G.S. impl/alg. 64 80% 46 58% 0.339*
R.G. impl/alg. 63 79% 42 53% 0.310*
*=p<0.05.
1=p<0.01.
1=p<0.001.
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more than 50%. Similarly, intrarater-agree-
ment between the methods was only 53%
and 58%. Weighted kappa (calculated for
medication-concordant cases only for meth-
odological reasons), however, signals a per-
cent of agreement exceeding chance agree-
ment for all these comparisons.

Analyzed according to number of drugs
applied at the time of the ADR agreement
rates decrease with both methods, when
four or more drugs are concerned, but this
decrease is far more distinct for the al-
gorithmic evaluation (Table 2). The high
rate of discordance with the algorithm in
cases of multiple drug therapy was due not
only to the scant procedural instructions
provided by the authors of the algorithm
for such cases leading to somewhat differ-
ent application of the algorithm, but also
to the logical problems resulting from com-
binations of drugs with similar side effects
when each drug has to be examined as an
alternative to each other on axis II of the al-
gorithm exploring the alternative etiologic
candidates.

Comparison of the degrees of probabili-
ty attributed to the cases with concordant
judgment on incriminated drugs reveals
that the implicit method led to a high num-
ber of “probable” ratings, whereas the al-
gorithm resulted in far more judgments of
a “possible” relationship (Table 3). The re-
sulting difference in marginal distribution
was responsible for the higher kappa-values
for the algorithmic inter-rater comparison
(see Table 1) in spite of a lower percent of
agreement relative to the implicit method.
Kramer’s algorithm allows closer analysis
of the factors leading to a final probabili-
ty rating. It consists of six different axes,
each of them dealing with one element of
the causality assessment. Subscores obtained
on these axes are added up to a total score
which is transformed into a degree of prob-
ability according to a prefixed scheme.

Table 4 gives the concordant subscores
per axis in percent of all ratings for the 249
drugs and drug combinations evaluated by
both raters. Agreement rates of 90% and
more were obtained for axis I1I, IV, and
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TABLE 2
Agreement Rate and Number of Drugs
(All 80 Cases)

No. of Agreement rate

cases impl. alg.

1 drug 17 88% 77%
2 drugs 24 88% 79%
3 drugs 16 88% 88%
=4 drugs 23 78% 39%

VI, but, as Table 4 also demonstrates, this
very good agreement resulted from con-
cordant zero-ratings mostly. This can be
explained by the nature of these axes: On
axis Il a time course “as expected” is re-
quired for a positive score; with ADR in
psychiatry this cannot be stated positively
as a rule. Axis IV asks for evidence of over-
dosage which is explicitly excluded in the
AMUP-study’s definition of an ADR as in
most other drug surveillance programs, so
that necessarily no positive score can be ob-
tained on this axis. Axis VI deals with re-
challenge, which is only rarely undertaken
in a study operating under conditions of
everyday treatment in which avoidance of
once harmful drugs is aimed at. This nec-
essarily reduces the chance to achieve a
total score required for a “probable” rating
(a total score of +4 or +95).

Case-wise comparison of the raters’ judg-
ments with the two methods revealed that
in 16 cases raters agreed within each meth-
od but concordantly disagreed between the
two methods. In all these cases the relation-
ship was rated as only “possible” with the
algorithm and as “probable” with the im-
plicit method by both raters. The fact that
a preexisting illness predisposing to an ADR
—like organic brain damage to toxic delir-
ium or liver damage to drug-induced in-
crease of transaminases —reduces the max-
imum score to be obtained on axis II of the
algorithm could be identified as the source
of this systematic discrepancy between the
methods as the implicit method does not
take such preexisting risk factors as nega-
tive evidence in ADR evaluation.
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TABLE 3
Probability Rating with Implicit Judgment (74 Drug-Concordant Cases) and
with the Algorithm (69 Drug-Concordant Cases)
Implicit Algorithm
Rater L.G.S. Rater L.G.S.
Poss. Prob. Def. Total Poss. Prob. Def. Total
Poss. 0 4 0 4 18 9 0] 27
Rater
R.G. Prob. 5 60 0 65 4 35 0 39
Def. 0 1 4 5 0 1 2 3
Total 5 65 4 74 22 45 2 69
CONCLUSIONS In addition, the results of this study

In contrast to earlier results of other au-
thors!-*-?:11.14.15 thig study did not demon-
strate a superiority of algorithmic evalua-
tion with regard to the degree of interrater
agreement, as the percent of agreement ob-
tained by the implicit method exceeded that
of the algorithm. This is probably due in
part to the long-standing experience of the
raters with the implicit method. But data
analysis identified specific difficulties of the
algorithmic procedure in cases of multiple
drug therapy as one source of disagreement
which weighs heavily in psychiatry where
polypharmacy is common practice.”'¢ It
should be mentioned here that with one
exception® inter-rater reliability studies so
far evaluated the relationship between an
adverse event and one given drug only.

clearly demonstrate that the final judg-
ments depend not only on the known facts
but also on the way in which the decision-
making process is constructed as the weight
given to single facts varies. This could be
seen here from the example of the factor
“preexisting illness”. Similarly Begaud e al>
found unanimous verdicts in only 27% of
100 cases evaluated by four different al-
gorithms including that of Kramer et a/;
pairwise comparisons of Kramer’s with
each of the other three algorithms revealed
agreement in only about 50% of all cases.
This discordance between different algo-
rithms also had to be attributed to different
weight given to single elements of the de-
cision-making process. Thus the main prob-
lem in causality assessment of ADR still
awaiting a solution apparently is to decide

TABLE 4.
Concordant Ratings Per Axis
Concordant
Concordant ratings
ratings in percent score=0

| =gen. experience 85% 8%
Il = alternat.etiol.cand. 75% 51%
Il =time course 90% 82%
IV = evidence overdose 99.6% 99.6%
V =dechallenge 76% 12%
VI =rechallenge 99% 97%
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which is the proper weight to be attributed
to the various pieces of evidence.
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