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In accordance with Article 25-2 of the Pharmacists Act, pharmacists provide patients with information about the
initial symptoms of adverse drug reactions for detecting and preventing those reactions. Thus far, however, there have
been no reports quantitatively evaluating the usefulness of such information. We present a theory of information evalu-
ation using posterior probability (PP), positive likelihood ratio (LR (+)) and incidence of nonspecific initial symptoms
(NIS)—a measure of general symptoms without anything come to mind. First, we calculated using the data from the
clinical trials. For liver damage caused by loxoprofen sodium hydrate, the LR (+) was as high as 27.9 in the presence of
rash, but the PP was 0.002067, which means there were only 2 liver damage cases among 1000 rash cases. Calculated in
the same way for voriconazole, the LR (+) was 5 and the PP was 0.2 (1 liver damage case among 5 rash cases) . This
suggests that information about rash as an initial symptom of liver damage is useful for patients taking voriconazole.
However, the PP was greatly reduced when it was calculated by considering NIS. Since patients cannot distinguish initial
symptom of side effect from mere change in body condition, the calculation considering NIS is realistic. Therefore, it is
necessary to study in order to raise the value of the information service of the pharmacist. Our study demonstrates how
PP and NIS, our new effective measure, allow a quantitative evaluation of the usefulness of information about initial
symptoms.
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likelihood ratio
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Fig. 1. Probability Tree Diagram Expressing the Occurrence of Adverse Drug Reactions and the Presence of an Initial Symptom
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Table 1. Evaluation of the Usefulness of Rash for Detecting Liver Damage
Mesiins por  poior IR IS T (b )
probability probability (+) 4 (N)  cases (n) ¢ \hepatic damage cases
Voriconazole 0.050000 0.208330 5.0 100 2 0.0833 (é)
Fenofibrate* 0.003414 0.035730  10.8 1256 10 0.0833 (—)
Sulfamethoxazole/trimethoprim 0.000907 0.019139 21.5 2204 38 0.3636 (lil)
Ticlopidine hydrochloride* 0.001765 0.004472 2.5 1120 13 0.0294 (62_8)
Itraconazole 0.000806 0.003571 4.4 1240 8 0.0286 (%)
Loxoprofen sodium hydrate* 0.000074 0.002067 27.9 1700 13 0.2131 (1—?)

* The incidence of adverse drug reactions was calculated using post-marketing data.
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Table 2. Incidence of Nonspecific Initial Symptoms

Symptom

Incidence rate

fatigue

pruritus

malaise

headache
diarrhea
arthralgia

tinnitus
abdominal distension
constipation
somnolence
dizziness

rash

insomnia
pollakiuria

sore throat
abdominal pain
abdominal discomfort
palpitations
muscle ache

nasal mucosa or gum bleeding
epigastrial pain
thirst

heart burn

chest pain
hypesthesia

blood pressure increased
dry cough

edema

nausea

anemia
hyperhidrosis
muscle stiffness
erythema

wet cough
decreased appetite
pyrexia
tachycardia

face edema
dyspnea

bruise

black stool

lisp

limb weakness
oliguria

vomiting

tremor

wheezing

ageusia

oral hypoesthesia
bloody urine

0.164
0.145
0.134
0.125
0.116
0.114
0.100
0.096
0.088
0.087
0.086
0.083
0.080
0.078
0.078
0.076
0.070
0.061
0.057
0.056
0.056
0.054
0.053
0.052
0.052
0.049
0.049
0.044
0.043
0.042
0.041
0.041
0.039
0.039
0.038
0.035
0.029
0.029
0.025
0.024
0.023
0.021
0.020
0.019
0.019
0.019
0.016
0.015
0.008
0.008

Table 3. Calculation of Posterior Probability and Likelihood
Ratio on Assumption that Rashes as Nonspecific Initial Sym-
ptoms Occured in All Subjects in Clinical Trials

Medicines Posterior  Likelihood

probability ratio
Voriconazole 0.04045 0.80
Fenofibrate 0.00313 0.92
Sulfamethoxazole/trimethoprim 0.00329 3.64
Ticlopidine hydrochloride 0.00055 0.31
Itraconazole 0.00026 0.32
Loxoprofen sodium hydrate 0.00017 2.35
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