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Objectives: The purpose of this study was to develop, implement, and assess estimation procedures to prevent ad-
verse drug reactions (ADRs), especially drug-induced metabolic disorders, based on the subjective symptoms (com-
plaints) of patients. Methods: Our own database called CARPIS (Case Reports of Adverse Drug Reaction and Poison-
ing Information System) was started in 1987 and now contains ca. 23,000 case reports of ADRs. We extracted 264 cases
of drug-induced metabolic disorders from CARPIS, such as hyperglycemia, hypoglycemia, and hypokalemia. Evalua-
tion scores were created based on the subjective symptoms and the backgrounds of these patients. The scores were ap-
plied to the 264 cases to demonstrate their efficiency in estimation of ADRs. Results: The evaluation scores estimated
ADRs as follows: 39.6% of the 96 hyperglycemia cases, 53.6% of the 84 hypoglycemia cases, and 59.5% of the 84
hypokalemia cases. The validity measures of the evaluation scores were estimated to be as follows: for hyperglycemia
sensitivity (SE) =39.6%, specificity (SP) =99.0%, predictive value of positive test (PVP) =97.4%, positive likelihood
ratio (PLR) =39.6, and negative likelihood ratio (NLR) =0.61; for hypoglycemia, SE=53.6%, SP=93.0%, PVP=
86.5%, PLR=7.7 and NLR= 0.50; and for hypokalemia, SE=59.5%, SP=99.0%, PVP—98.0 , PLR=59.5, and
NLR=0.41. Conclusions: The proposed evaluation scores are a reliable estimation method to detect ADRs related to
drug-induced metabolic disorders. The scores should be incorporated into the integrated ADR estimation system availa-
ble at a Web site our institution is developing, along with other evaluation scores of drug-induced liver disorders, ex-
trapyramidal symptoms, and leakopenia, and druy eruptions.
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Table 2. Incidence of Patients’ Subjective Symptoms
5 IMBEE
. s 3 i " 4 o %

FISEAEAR %ﬁ%@% %{%@) (z fﬁ k EIX——)I/) (a ‘/%EI\IJET:T——)L) = RIS
8 28 43.1% 0 0.0% 43.1% 100.0%
AT 19 29.2% 0 0.0% 29.2% 100.0%
ERie 15 23.1% 0 0.0% 23.1% 100.0%
BNED 12 18.5% 1 1.0% 18.5% 99.0%
B - W 11 16.9% 5 5.0% 16.9% 95.0%
b E 10 15.4% 3 3.0% 15.4% 97.0%
iR 8 12.3% 3 3.0% 12.3% 97.0%
W I+ 7 10.8% 6 6.0% 10.8% 94.0%
BRI 4 6.2% 6 6.0% 6.2% 94.0%
& 4 6.2% 4 4.0% 6.2% 96.0%
i v 3 4.6% 4 4.0% 4.6% 96.0%
G LA E

. N 3 i " 4 o %

FISEAEAR %ﬁ%% %{?ﬁg) (a fﬁ b DX~)L) (o jél\fjﬁlb:ﬁ)b) B RIS
HaEE - 31 63.3% 6 6.0% 63.3% 94.0%
M I 9 18.4% 6 6.0% 18.4% 94.0%
it 7 14.3% 2 2.0% 14.3% 98.0%
VBT 7 14.3% 5 5.0% 14.3% 95.0%
e A 7 14.3% 4 4.0% 14.3% 96.0%
BEN 6 12.2% 1 1.0% 12.2% 99.0%
BHRAR 6 12.2% 6 6.0% 12.2% 94.0%
i 5 10.2% 1 1.0% 10.2% 99.0%
PN AR LN 5 10.2% 1 1.0% 10.2% 99.0%
[T R 4 8.2% 5 5.0% 8.2% 95.0%
SEEE 4 8.2% 3 3.0% 8.2% 97.0%
B - 3 6.1% 5 5.0% 6.1% 95.0%
i 3 6.1% 0 0.0% 6.1% 100.0%
I 1 ] 3 6.1% 13 13.0% 6.1% 87.0%
KAV 7 L L E

g o2 5 Pt P52y

FISEIER %ﬁ%%ﬁ %ﬁﬁgg (z ‘/ﬁl\ D’§~)l/) (a ‘j%lfﬁmxﬂb) L RS
i 29 55.8% 1 1.0% 55.8% 99.0%
B - 15 28.8% 5 5.0% 28.8% 95.0%
T VE IR 13 25.0% 3 3.0% 25.0% 97.0%
e 10 19.2% 0 0.0% 19.2% 100.0%
08 7 13.5% 0 0.0% 13.5% 100.0%
A 7 13.5% 1 1.0% 13.5% 99.0%
Pz L O 7 13.5% 1 1.0% 13.5% 99.0%
IRHE AR 6 11.5% 1 1.0% 11.5% 99.0%
DVETTIHE 5 9.6% 5 5.0% 9.6% 95.0%
BNED 4 7.7% 1 1.0% 7.7% 99.0%
BHRAR 4 7.7% 6 6.0% 7.7% 94.0%
JhR B 4 7.7% 0 0.0% 7.7% 100.0%
HaEE - 3 5.8% 6 6.0% 5.8% 94.0%
BDEN 3 5.8% 1 1.0% 5.8% 99.0%
Jig 7k 3 5.8% 0 0.0% 5.8% 100.0%
i 7k 3 5.8% 0 0.0% 5.8% 100.0%
T 1 ] 3 5.8% 13 13.0% 5.8% 87.0%
Mg i 2 3.8% 6 6.0% 3.8% 94.0%
J 5 2 3.8% 20 20.0% 3.8% 80.0%
e A 2 3.8% 4 4.0% 3.8% 96.0%
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Fig. 1. The Method of Calculation of Evaluation Scores (Hyperglycemia)

Table 3. Evaluation Scores of Patient’s Subjective Symptoms
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Table 4. Likelihood Ratios for Total Scores of Patient’s Sub-
jective Symptoms
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Table 5. Evaluation Scores of Patient’s Background and
Statement on the Product Package Insert of the Suspected
Drugs
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Table 6. Evaluation Scores of Subjective Symptoms and Background of Patients for Estimation of

Drug-Induced Metabolic Disorders
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Table 7. Estimation of Drug-Induced Metabolic Disorders Utilizing Evaluation
Scores of Patient’s Subjective Symptoms and Patient’s Background
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Table 8. Estimation of Drug-Induced Metabolic Disorders Utilizing Evaluation
Scores of Patient’s Subjective Symptoms and Patient’s Background (at the first
medical attention)
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Table 9. Validity of Evaluation Scores of Patients’ Subjective Symptoms and Patients’ Background
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Fig. 2-1. The Evaluation Form for Subjective Symptoms (Hyperglycemia)
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Fig. 2-2. The Evaluation Form for Subjective Symptoms (Hypoglycemia)
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Fig. 2-3. The Evaluation Form for Subjective Symptoms (Hypokalaemia)
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