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Survey of analytical works for drugs at emergency and critical care centers

with high-performance instruments provided by the Ministry of Health and
Welfare (at present : Ministry of Health, Labour, and Welfare) in fiscal 1998
—— Continuation of survey with 2008 survey results as point of reference ——

Takeshi Saito, Aya Tominaga, Mayu Nozawa, Hiroko Unei, Yayoi Hatano, Yuji Fujita, Ken Iseki, Yasushi Hori
The Committee on Toxicology Laboratories, Japanese Society for Clinical Toxicology

——Summary (Jpn J Clin Toxicol 2013 ; 26 : 226-233)
In a 2008 survey of the 73 emergency and critical care centers around the nation that were equipped

with the drug and chemical analytical instrument provided by the Ministry of Welfare (currently the
Ministry of Health, Labour, and Welfare) in 1998, 36 of those facilities were using the analytical
instruments. Of these 36 facilities, a follow-up survey of the 17 facilities that recorded 50 or analyses
per year. Responses were gained from 16 of the facilities and we learned that of those, 14 facilities
(87.5%) were conducting analyses using the instrument. There was a positive mutual correlation
between the annual number of cases of the 14 facilities conducting analyses with the instrument and
the number of work hours. Depending on the instrument in use, average analytical instrument parts
and maintenance expenses were roughly three million yen and consumables required a maximum
three million yen for analysis of 51-200 cases per year. From this, we calculate that such expenses can
be covered under the allowed budget for advanced emergency and critical care centers of 5,000 NHI
points (1 point=10 yen). We found there were few facilities using the instrument for all 15 of the toxic
substances recommended for testing by the Japanese Society for Clinical Toxicology. There tended to
be no use of the analytical instrument for compounds with no toxicology cases. However, flexible
responses were noted at each facility in relation to frequently analyzed compounds. It is thought that a
reevaluation of compounds subject to analysis is required.

Key words : clinical toxicology, emergency and critical care center, toxicology laboratories, analytical works
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Table 1 Instruments at 14 facilities where instrumental analysis work is conducted

: No. of | Installation
Instrument installed ] p— Note
Three centers hold two or more sets of instruments.
HPLC 13 %.9 Three centers introduced independently.
EDX 9 64 3 _There is no institution which introduced instruments
independently.
GC-MS 9 64 3 Two centers hold two or more sets of instruments.
Two centers introduced independently.
One center carried out renewal.
LC-MS J 64.3 Three centers introduced independently.
Automated analyzer 6 42 .8
GC 2 14.3
|ICP-MS 1 7.1
Spectrophotometer 1 7.1
Atomic absorber 1 7.1

HPLC : high performance liquid chromatograph, EDX : energy dispersive X-ray fluorescence spectrometer, GC-MS : gas chro-
matography-mass spectrometry, LC-MS : liquid chromatography-mass spectrometry, GC : gas chromatograph, ICP-MS : in-

ductively coupled plasma-mass spectrometry

Table 2 Annual number of cases analyzed at 13 facilities where instrumental analysis work is conducted

Annuaalml\;i./zcgdcases Emergenc;&sgse(riisrmcal Care Ad(\g?ir;izzcli gir;grggggrgnd Subtotal/total

0~20 1 0 1

21~560 1 2 3
51~100 3 1 4
101~150 1 2 3
161~200 1 0 1
201~300 0 0 0
301~500 0 0 0

501~ 0 1 1
Subtotal/total 7 6 13
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Table 3 Annual number of cases analyzed and monthly working hours at 13 facilities where instrumental analysis

Facilities according to
annual No. of cases
anawzeqfcaseS) 0~20 | 21~50 | 51~100 | 101~150| 151200 | 201300 |301~500| mora | SURTOEY
No. of working hours case total
by all employee
(monthly)
0~5 1 0 1 0 0 0 0 0 2
6~10 0 0 1 1 0 0 0 0 2
11~20 0 2 2 0 0 0 0 0 4
21~50 0 0 0 0 0 0 0 0 0
b1~ 0 1 0 2 1 0 0 1 5
Subtotal/total 1 3 4 3 1 0 0 1 13

Table 4 Annual expenses for equipment and instrument maintenance at 13 facilities where instrumental analysis

work is conducted

Facilities according to
annual No. of cases 501 or
a”awze{foaseS) 0~20 | 21~50 | 51~100 | 101~150 | 151~200 | 201~300 | 301~500| more | U210t
case
Annual expenses for
equipment (million yen)
unknown 0 0 0 0 0 0 0 0 0
0~0.1 0 1 1 0 0 0 0 0 2
0.11~0.5 0 0 1 0 0 0 0 0 1
0.51~1 1 0 0 2 1 0 0 0 4
1.01~2 0 0 1 0 0 0 0 0 1
2.01~3 0 1 1 1 0 0 0 1 4
3.01~ 0 1 0 0 0 0 0 0 1
Subtotal/total 1 3 4 3 1 0 0 1 13
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Table 5 Annual expenses for supplies at 13 facilities where instrumental analysis work is conducted

Facilities according to
annual No. of cases
analyzed (cases)
AN
Annual expenses for
supplies (million yen)

0~20 | 21~560 | b1~100

101~150 | 151~200 | 201~300 | 301~500

501 or
more
case

Subtotal/
total
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Table 6 Number of facilities where analysis of the 15 toxic substances was introduced
among the 16 facilities conducting instrumental analysis

No. of facilities
conducting analysis

Subject of analysis Simple Instrumental | Instrumental
qualitative analysis analysis

analysis (qualitative) | (quantitative)
Acetaminophen 5 11 11
Arsenic 7 6 8
Barbiturates 16 12 11
Benzodiazepines 16 11 11
Bromovalerylurea 6 11 11
Carbamate pesticides 8 9 8
Cyanide compounds 10 5 3
Glufosinate 3 9 7
Methamphetamines 14 6 5
Methanol 3 8 9
Organophosphorus pesticides 11 11 10
Paraguat/diquat 14 9 9
Salicylic acid 10 10
Theophylline 12 13
Tricyclic/tetracyclic antidepressants 16 11 11
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Table 7 Compounds other than the base 15 toxic substances for which analysis is being conducted

. Instrumental .
- Screening . Instrumental analysis
Facility Compounds analysis .
method o (quantitative)
(qualitative)
1 Pesticides HPLC
Boric acid Turmeric Colorimetric method
5 paper
Glyphosate HPLC HPLC
Lithium carbonate AAS
Ethylene glycol GC-MS GC-MS
3 Glyphosate HPLC HPLC
4 -MPN (4" -methoxypyridoxine) HPLC HPLC
A Controlled compounds GC-MS, GC-MS GC-MS
(without methamphetamine) LC-MSMS LC-MSMS LC-MSMS
5 Aconite alkaloid LC-MS LC-MS
Lithium ICP-MS ICP-MS
5 6 atypical antipsychotic LC-MS LC-MS
Diphenhydramine LC-MS LC-MSMS
7 Antipsychotics, agricultural chemical, and GC-MS, GC-MS LC-MSMS GC-MS

controlled compounds (over 100 compounds)

LC-MSMS LC-MSMS

AAS : atomic absorption spectrometry, LC-MS/MS : liquid chromatography-tandem mass spectrometry
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