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Abstract Background None of the methods proposed for assessmg the possrble role of | a drug in causmg adverse
events (AEs) has been accepted as the gold standard because of differences i in the cntena used and in the werghmg
of each cntenon Accordingly, éach AE has certain characteristics that dlﬁ'er from'the others’ such as background
"incidence, Clinical féatures, etiologies, prognosis, etc. We felt that each method should be appropriate for use m
“evaluating each majof type of AEs, Aim. We wanted to compare three w1dely ised causahty algorithms (Naranjo’ s"/
Karch and Lasagna’s, and the French Imputability system) and to find out which of them is more appropriate for
assessing the.causal role of a drug in cases of acute pancreatitis. Materials qnd Meth"ods 100 consecutive cases of
pancreatms in Janssen’ 's AE_database were assessed usmg the three algonthms a Global estimate made by, trained
expens was usedasa reference The outcomes from the three algonthmswere statlstlcally compared usmg Wllcoxon 5
matched-pan's Slgned Rank Test, Spcarman s Rank CorreIatlon Coefﬁcren_t Test. P—values of less than 0. 05 were
considered s:gmﬁcant Results We found s:gmﬁcant drfferenccs and lo;N correlation betwecn each pair of algonthms
(=0.27-0.59, p < 0.05). The highest correlation was obtained from the comparison between the actual scores on
Naranjo's algorithm and the Global estimate and the poorest correlation was obtained from the comparison between
the Frénch system 4nd the latter. The results from Karch and Lasagna’s algorithm were bound to be unrelated or
conditional. Naranjo’s algorithm yielded overall higher values than the Global éstimate (1-level higher) suggesting a
non-appropriate gréuping of results by this method. Conclusion. Regarding thie tsefulness of the algorithms; it is
toncéivable Naranjo’s-algorithm is the bést method in assessing pancreatitis cases given that the grouping of the
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scores into four qualitative categories are more revised,. - - -
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Each pharmaceutical company/each health
authority adopts one or more methods to assess whether
or not the adverse event (AE) in a specific patient is due
to the products used when receiving an AE case report
from health care professional, consumer or other
individual via a local company, an affiliated company
or from WHO. .

Thereis no ‘gold standard’ for causality assess-
ment of the potential causal role of ';1 drug in the genesis
of an AE because of differences in criteria used ;!.Ild in
weighing of each criterion.'* This leads to disagreement

of results from assessor to assessor, method to method,

company to company, and country to country. Ac-

cordingly, each AE has certain characteristics that differ
from the others’ such as background incidence, clinical

features, etiologies, prognosis, and diagnostic pro-

cedures, psychogenic vs. organic nature as well as its

rehversibijity. Therefore, each method should perhaps
be appropriate for use in evaluating each major type of
AEs. To our knowledge, there have been no studies
that compare causality assessment algorithms in
evaluating causal role of drugs in certain type of AEs.

Conceivably, three causality algorithms for the
assessment of the causal role of a drug are relatively
widely used. Two of the algorithms (Naranjo’s, Karch
& Lasagna’s) are internationally known. The third
algorithm is the French Imputability system which is
the only one that has been adopted by a country as the
official algorithm for assessing causality of AEs,

In the present study we aim to evaluate the use-
fulness of the three mentioned algorithms in evaluating
the causal role of a drug in the genesis of .acute pan-
creatitis and to find out what the important elements

are in evaluating drug-induced acute pancreatitis.
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_Materials and methods

One hundred consecutive cases of pancreatitis
accumulated from 1984 to 1997 in Janssen Research
Foundation’s international AE database were assessed
using each of the three above algorithms as well as by a
global expert’s assessment (i.e. a global estimate). Only
case reports indicated as being “pancreatitis” by reporters
were selected for use in this study.

Naranjo’s algorithm®, Karch and Lasagna’s
a]gorithms, the French Imputability system® and the
Global Assessment were used to evaluate all 100 cases.
The Global estimate was performed by three trained
medical pharmacovigilance experts who volunteered to
independently assess a fraction of different AE case
reports. A fourth expert physician, in addition, also
assessed all AE cases; if his score differed from the other
one, the case was discussed with the other evaluator
and a consensus score was agreed upon. The Global
estimate was used as a reference in this study‘ because
all assessors had been evaluat-ing AE cases occm:ring
during certain drugs treatment for some" years. All of
them' were aware of the drug properties, background
incidence, clinical features, etiologies, prognosis, and
diagnostic procke;dures,, psychogenic vs. organic nature
aswell as reversil-)ilityrof pancreatitis.

Speamlan;s rank correlation coefficient test,
Chi - Square test, Student t-test and Wilcoxon’s matched-
pairs Signed Rank Test were used where applicable.”

P - values of less than 0.05 were considered significant.

Results

The average age of the patients in the study
was 43.7 years and the modés were 45 and 53 years (5
patients per each). Thirty-five patients belonged to the
41-65 years age group. There were 5 males, 45 females
and 5 patients whose sex was unreported.

The time difference between the date on which

the drug was started and the date when signs or
symptoms of pancreatitis were observed for the first
time in this study ranged from 3 howss (< 1 day) to
1,095 days {average 110.81 days).

Table 1 Patient’s characteristics

No. of patients
Age (y1)
0-10 4
1120 6
21-40 130 ¢
41-65 35
>65 14
Unknown 11
Sex
Male 50
' Femﬂe 45
Unknown ! 5
Time to onset of pancreatitis (days)
0-90 53
> 90, ' 22
Unknown o S s

_Approximately half of the cases were assessed
by the global estimate as possiinly drug-caused (score;—Z)
and dnly, 4 cases were considered probaﬁly drug-caused
(score=3). None was ‘very likely’ drugg;d related. The
actual scores on Naranjo’s algorithm ranged from -2 to 7
in this study, most of the cases fell in between the scores

of 1 and 3. Median and mode were 2 and 2, respectively.

Seventy-five percent of cases were considered
by Naranjo’s algorithm as possibly drug-related. Results
obtained from Karch and Lasagna’s algorithm were
either unrelated {(47%) or conditional {53%) while the
French Imputability system assessed 90% of the cases
as ‘dubious’. Outcomes generated by each method are

shown in the following table.
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Table 2 Outcomes generated by each method. The outcomes obtained from each method shown in the same rows

do not imply the same levels of causal links.

Globat Naranjo’s grouping Karch & Lasagna French .
Doubtful Doubtful Unrelated Unlikely -
(44) (1 () ® 4-
Conditional Dubious ¥
(53) 90)
Possible Possible , Possible Possible
(52) (75) (O] 0y
Probable Probable Probable . Likely
) (14) (0) : 1
Very likely Definite Definite ‘ Very [ikc[y
(© © ) (0)

The correlation coefficients between each pair
of methods ranged from 0.27 to 0.59, p<0.05
(Spearman’s correlation coefficients). The Global
Estimate correlated well Wi'[il Naranjo’s exact score
(r=0.59, p<0.001) and somewhat less with Karch and
Lasaga’s (r=0.43, p<0.001) and with Naranjo's grouping
(r=0.42, p<0.001). As to the algorithms, the French
s'yste'm correlated well 'v-vith Nai"anjo’s grouping (r=0.59,
p<0.001). The correlation between the Global estimate
and 'the French system was low (r=0.27, p<0.05).

Wilcoxon’s matched-pairs Signed Rank Test was
applied to study the differences befween global vs
Nardnjo’s grouping and French system vs Karch and
Lasagna’s algorithm. Both pairs of methods were found
to differ significantly in their results (p<0.05).

- The impact of sexes and ages on the-causality
results were also assessed. Only the resulis obtained
from the assessment made by the experts (reference
study) were analysed. The basic theoretical question
behind a causality assessment is whether the AE is *yes’

or ‘no’ drug-related. In the present analysis, and in order

to err on the false-positive side, we have assigned the
‘yés‘ answer to the ‘possible’ and higher scales and
assigned ‘no’ to the lower one. This‘implies that for the
global estimate, i.e. the reference in this study, the results
of 2-possible and 3-probable (there were ho 4-very likely
cases) were put into the ‘yes’ group and only 1-doubtful
cases were put into the ‘no’ group. By doing s'ol, we
obtained 44 cases in the ‘no’ group and 56 cases in the
‘yes’ group below. There was no signiﬁcant difference
in drug-relatedness between males and females with

pancreatitis (Chi square, p>0.05).

The mean age of patients having ‘drug-related’l

pancreatitis was 47.5 years, against 39.1 years in those
with a ‘non drug-related’ pancreatitis. This was a
significant difference (t-test and Mann-Whitney U-
Wilcoxon Rank Sum W Test, p<0.05).

Discusston

Drug-induced acute pancreatitis is a very rare
event.*’ In addition, it cannot be distinguished from other
types of pancreatitis.'”” Assessment of causality is

[
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difficult if there is no information on dechallenge and
rechallenge and when other possible etiologies, including
concomitant drugs and concomitant diseases, are also
present.**”* Dechallenge is a major indicator since the
prognosis of pancreatitis should be good after stopping
the drug.** However, it lacks specificity as most cases of
pancreatitis tend to improve, regardless of their cause;
in addition, in many patients all-potentially offending
agents are stopped simultaneously. Rechallenge is, most
of the time, not ethically feasible because pancreatitis is
a serious condition that can be fatal. The information of
whether or not a particular drug has been claimed to cause
pancreatitis is not always helpful either; in addition, for
newly marketed drugs, no reliable information tends to
be available in this regard. This is also the reason why
the results from Karch and f,asagna‘s a.lgorithm f;ever
exceeded 2-conditional in this study, even though the re-
challenge was suggestive in some instances. ,’I'h'is;occurs
because the second question of the algorithm relies
heavily on the literature review. If the latter is negative
(drug not claimed to cause pancreatitis), the answer is
inevitably ‘no’. Therefore, the findl assessmeént is bound
to be unrelated’ or ‘conditional’. Yet, d.rug caunsality
can be p0551ble probable or very llkely even if it has
never been documented before that a particular drug can
cause a certain adverse effect; dechallenge and rechal-
lenge information deserve more weight in this context.
The Global estimate correlated best with the

Naranjo’s exact score. This may point to 4 superior

- accuracy of the latter method as compared to the other,

However, Naranjo’s groupmg did not correlate well with
the Global estimate, We found that Naranjo’s grouping
of results are globally higher than those from the global
estimate as follows: .

Global estimate <Naranjo grouping 43%
Global estimate = Naranjo grouping 55%
Global estimate > Naranjo grouping 2%

It is conceivable that the exact scores are not appro-
priately grouped for an evaluatlon of pancreatitis case.
Twenty-two of the 28 cases with a total score of 1 (and
therefore classified as ‘possible’) were considered
‘doubtful’ by the global estimate. In contrast, 28 of 35
cases with a score of 2 were considered ‘possible’ by
the same estimate. This may suggest that for the
evaluation of pancreatitis, a score of 1 fits better in the
group of ‘doubtful’ cases. Five of 7 cases with a total
score of 4 {and therefore classified as ‘possible’.)‘ were
considered ‘possible’ by the Global estimate. Similarly,
7of 11 cases,with a score of 5 (classified as ‘probable’)
were also considered ‘possible’ by the global estimate.
This may suggest that, for the evaluation of pancreatitis;
a score of 5 should fall in the ‘possible’ category. There
were not enough cases to distinguish ‘probable’ from
‘deﬁmte (of 3 remaining cases, 2 casgs with a score of 6
were classified as ‘possible’ and pmbable respectlvely
and 1 case with a score of 7 was classified as *possible’
by the Global estimate).

Conclusion
Regarding the usefulness of the three al-
gorithms, the following tentative, co_nclus-ions seem

acceptable:

1. Especially for newly marketed drugs, Karch
and Lasagna’s algorithm has an imp(;rumt drav;fback
because it relies too heavily on what is alreéidy known
regarding the (new) drug’s possible role in causing
clinical cases of pancreatitis.

2..Naranjo’s exact score showed the best
correlation with the Global estimate made by the expert,
but after these exact scores were grouped into the four
qualitative categories, it appeared that the cotfelation
lost much of its strength. This appears to be due, at
least in part, to the position of the score *1° that is now
grouped under ‘possible’ whereas ‘doubtful’ may be
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more appropriate for the evaluation of a pancreatitis
case. Similarly, the score of *5” seems to fit quite well in

the *possible’ group rather than in the ‘probable’ one.
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