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ABSTRACT - One of the most important objectives of post-marketing monitoting of dietary supplements is the
early detection of unknown and unexpected adverse events (AEs). Several causality algorithms, such as the Naranjo
scale, the RUCAM scale, and the M&V scale are available for the estimation of the likelihood of causation between a
product and an AE. Based on the existing algorithms, the Korea Food & Drug Administration has developed a new
algorithm tool to reflect the characteristics of dietary supplements in the causality analysis. However, additional work
will be required to confirm if the newly developed algorithm tool has reasonable sensitivity and not to generate an
unacceptable number of false positives signals.
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Table 1. French method for causality evaluation of adverse events

The drug
1. Knowledge about the drug and its possible role
Hypothesis, still debated +1
A matter of worry, diffused by publications or work +2
in progress
Causality established +3
2. Communication about this knowledge
Reassuring about a lack of danger 0
Relatively worrying +2
Serious cause for concern about presence of danger +3
The patient
3. Clinical case: risk factors
No risk factors 0
Risk factors hardly detectable +2
Presence of risk factors, easy to detect +3

4. Drug management
Respect of recommendation(s) or lack of

precaution(s) has played any role in this case 0
Recommendation(s) not applies easily in this Iy
patient
Neglect of recommendation(s), easy to apply by the 3
prescriber or the patient
Prescriptions
5. Conditions of prescription
Prescription indispensible to the patient -12
Questionable prescription but acceptable -4
Needless or absolutely contra-indicated prescription 3
(or inappropriate prescription)
6. Management of the adverse reaction
Excellent, with prevention of the aggravation of the 0
adverse reaction
Inadequate +2
Absent, with aggravation of the reaction +3
=4
123 Certain
7~11 Probable
1~6 Possible
1 v gk Unlikely
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Table 2. Naranjo scale for causality evaluation of adverse events

Table 3. RUCAM scale for causality evaluation of adverse events

. Do not
Question Yes No Kknow
1. Are there conclusive reports on this
. +1 0 0
reaction?
2. Did the adverse event appear after + q 0

the suspected drug was administrated?

3. Did the adverse reaction improve
when the drug was discontinued or a +1 0 0
specific antagonist was administrated?

4. Did the adverse reaction appear
when the drug was readministrated?

5. Are there alternative causes (other
than the drug) that could on theirown -1 +2 0
have caused the reaction?

6. Did the reaction reappear when a
placebo was given?

7. Was the drug detected in the blood
(or other fluid) in concentrations +1 0 0
known to be toxic?

8. Was the reaction more severe when
the dose was increased, or less severe  +1 0 0
when the dose was decreased?

9. Did the patient have a similar
reaction to the same or similar drugs +1 0 0
in any previous exposure?

10. Was the adverse event confirmed

+2 -1 0

by any objective evidence? 1 0 0
3
9 o)A} definite
5~8 probable
1~4 posiible
0 o] 3} doubtful
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1.Time to onset

Highly suggestive +3
Suggestive +2
Compatible +1
Inconsistent -0
2.Course of the reaction
Highly suggestive +3
Suggestive +2
Compatible +1
Against the role of the drug -2
Inconclusive or not available 0
3.Risk factors for drug reaction
Presence +1
Absence 0
4.Concomitant drug(s)
Time to onset incompatible 0
Time to onset incompatible but unknown reaction -1
Time to onset incompatible and known reaction 2
Role proven -3
None or no information 0
5 Non drug-related cause(s)
Ruled out +2
Possible or not (depending on the nature of reaction) +1 to -2
Investigated or labelled -3
6. Previous information on drug
Reaction unknown 0
Reaction published but unlabelled +1
Reaction labelled +2
7. Response to rechallenge
Positive +3
Compatible +1
Negative -2
Not available or not Interpretable 0
Or plasma concentration of drug known to be toxic +3

Or validated laboratory test with high specificity, sensitivity
and predictive value

Positive +3
Negative 3
Not interpretable or not available 0
34
8 =3 highly probable
6~8 probable
3~5 possible
1~2 unlikely
1 o] excluded
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Table 4. M&V scale for causality evaluation of adverse events

1. Temporal relationship between drug intake and the onset of clinical picture
A. Time from drug intake until the onset of first clinical or laboratory manifestation

4 days to 8 weeks (or less than 4 days in cases of reexposure) +3
Less than 4 days or more than 8 weeks +1
B. Time from withdrawal of the drug until the onset of manifestation

0 to 7 days +3
8 to 15 days 0
More than 15 days -3
C. Time from withdrawal of the drug normalization of laboratory values

Less than 6 months (cholestatic or mixed patterns) or 2 months (hepatocellular) +3
More than 6 months (cholestatic or mixed) or 2 months (hepatocellular) 0

2. Exclusion of alternative causes

Viral hepatitis (HAV, HBV, HCV, CMV, EBV), Alcoholic liver disease, Bilary tree obstruction, Preexisting liver disease,
Other (pregnancy, acute hypotension)

Complete exclusion +3
Partial exclusion 0
Possible alternative cause detected -1
Probable alternative cause detected -3

3. Extrahepatic manifestations
Rash, fever, arthralgia, eosinophilia (>6%), cytopenia

4 or more +3
2or3 +2
1 +1
none 0
4. Internal or accidental reexposure to the drug
Positive rechallenge test +3
Negative or absent rechallenge test 0
5. Previous report in the literature of cases of DILI associated with the drug
Yes +2
No (drugs marketed for up to five years) 0
No (drugs marketed for more than five years) -3
%7
17 23 definite
14~17 probable
10~13 possible
6~9 unlikely
6 v gk excluded

Table 5. Comparison for the characteristics of major algorithms
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Table 6. Korean algorithm for causality evaluation of adverse events from Health/Functional Foods

ik gl 4 A
AT R AEo AR FANROE BT AT 3
.01‘13",_]_ ol e o) " o_\—_—.‘_ u} 2l ok
WA sl SAL AR DEA G dane g e mE A0l ANE o Aek +
ERE LR EEDCEE T 0
. 5ot 0
2ABNSHE HAY QoI AF) EAY oM
AEUE FrARETR ErA e s
EEREESE TR 2
377154 E 4 F $A80 Yeerh BusAEgeu 4d ¥ 280 249 R 4o +
44 ol o)) ¥24gol S A 0
e e ew & s e | AAEFTRACY RS Fae) SR +3
PLRADAE AR FR T A ST a8 usae vae 240l 2z S8 2
AT 43 e e 0
A B W ERE 22 gol LAyt +3
S AES A4 Sae q sae VA ATE W EDAT GO HAT RAgel e 41
5;;@ ﬁ%ﬂﬁf A A s2e A4F AR W FAEo) UBA gAY e FH »
=7 2} g-o] e}
A A 57 sk} 0
AR SNES SRR BARANN WA A 29A ek +3
F8%F $202 AZHAEI QA7AL 87 kA WA A 297 ek 0
; 5 2o +1
TAE AAFE AR W RAgo) e _ -
S AE A FE LA AL YR E H A Rl
olal/9) =
o}sh/k 3} 271 Az 0
; , a8g +1
87120 5UT TE FAY AFL : - s s
A59e 238 Hhgo . F1&d BUE Ee fAE A F S HH3A AT HFA S
BAHARE W UIRR W HHAEN g8 goix mzg wgol drd wdn °
oA 2Rge gdol ARH FAZ +
sr® o ek ohie 0
e olore me e ax ol 98 S AFW F AT 3
NEIDART AT o R AEY senegsedzesan +
A i 0

3

13 ol
7~12
3~6

2 o3}

Certain (4%
Probable (7FsA =&
Possible (7}54 &
Unlikely V54 §19)




Algorithms for Causality Evaluation of Adverse Events from Health/Functional Foods 307

€ TEENeH @ FHE
T e THHLE I

HES 54 WIS ol

A
Ny
2,
>
N o
—Orl[‘
> H

o 32
Ny
o M ooy

Lo

o]
I~

A
ol K
ol

ok

R
f-)
A

ol

N

fr x ug o
K8
W

I
ke

o
2

>

i
to
1o
(I
b
rﬂlr/
kd
o
¥,
°

.
1, 2L A7 5NES B AN E
P Aol Aus Rag FHARE 4AE A%
Hue) e A0 bl A

1. http://hfoodi.kfda.go.kr/safeinfo/monitoring_result.jsp.

2. Macedo, A.F., Marques, F.B., Ribeiro, C.F., et al. : Causality
assessment of adverse drug reactions: comparison of the results
obtained from published decisional algorithms and from the
evaluations of an expert panel, according to different levels of
imputability. J. Clin. Pharm. Ther., 28, 137-143 (2003).

3. Begaud, B. : Standardized assessment of adverse drug reactions:
the method used in France. Drug Inf. J., 18, 275-281 (1984).

4. Kramer, M.S. : Assessing causality of adverse drug reactions:

10.

11.

12.

13.

global introspection and its limitations. Drug Inf. J., 20, 433-
437 (1986).

. Blang, S., Leuenberger, P., Berger, J.P., et al. : Judgments of

trained Computerobservers on adverse drug reactions. Clin
Pharmacol. Ther., 25, 493-498 (1979).

. Emanueli, A., Sacchetti, G. : An algorithm for the classifica-

tion of untoward events in large scale clinical trials. Agents
Actions Suppl., 7, 318-322 (1980).

. Naranjo, C.A., Busto, U., Sellers, EM., et al. : A method for

estimating the probability of adverse drug reactions. Clin
Pharmacol. Ther., 30,239-245 (1981).

. Jones, J.K. : Adverse drug reactions in the community health

setting: approaches to recognizing, counseling, and reporting.
Fam. Community Health., 5, 58-67 (1982).

. Castle, WM. : Assessment of causality in industrial settings.

Drug Inf. J., 18, 297-302 (1984).

Benichou, C., Danan, G. : Causality assessment in the European
pharmaceutical industry: presentation of the preliminary
results of a new method. Drug Inf J., 26, 589-592 (1992).
Maria, V.A., Victorino, R.M. : Development and validation of
a clinical scale for the diagnosis of drug-induced hepatitis.
Hepatology., 26, 664-669 (1997).

Koh, Y., Shu, C.L. : A new algorithm to identify the causality
of adverse drug reactions. Drug Saf. 28, 1159-1161 (2005).
Hom, J.R., Hansten, P.D., Chan, L.N. : Proposal for a new tool
to evaluate drug interaction cases. Ann. Pharmacother., 41,
674-680 (2007).



