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Comparison of medical history based diagnosis and
urine test using ultra-performance liquid chromatography-
tandem mass spectrometry in drug overdose
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Byung Hak So, M.D., Ph.D.
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Purpose: In patients with acute drug overdose, identification of drugs ingested is crucial to make a precise diagnosis. In most
cases, the diagnoses are made on the medical history and physical examination findings. This study was undertaken to determine
the concordance of diagnosis made on the basis of patient history by comparing it with urine toxicology analysis.

Methods: This was a retrospective study of drug intoxicated patients over 18 years old who presented to the emergency center
from 2017 to 2019. Specimens from urine were tested using ultra-performance liquid chromatography-tandem mass spectrometry
(UPLC-TMS). The test results were compared with information obtained from patients. Diagnostic concordances for drug detection
in intoxicated patients were calculated. Logistic regression analysis was used to examine the association between clinical charac-

teristics and diagnostic discrepancy.

Results: Totally, 370 patients were included in the analysis. Overall, 66 types of drugs were detected by UPLC-TMS. The drugs
detected most frequently were zolpidem (104, 27.8%), citalopram (70, 18.7%), and paracetamol (66, 17.6%). The mean diagnostic
concordance of patients was 52.7%. There were statistically significant diagnostic discrepancies in patients with underlying

depression and patients intoxicated with multiple types of drugs.

Conclusion: In ED patients with acute drug overdose, the diagnoses made on history alone were often inaccurate. It is essential
to perform urine toxicology tests such as UPLC-TMS as a confirmatory instrument to improve accuracy in evaluating patients with

drug intoxication.
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o, o]F AT AANSEA B ETF LFEA (ultra-per-
formance liquid chromatography-tandem mass spectrome-
try, UPLC-IMS) &8t/ S5EHAY Q&85 178%2] o
5 AT T 3ol T5 AAE el SEAE CA A
T = e Aol

B 7o B4 UPLCTMS & 548 HALS o]gste] F
2 WEgA2 olFol7] oBFE A vwele] A=
7V}, B ArE 248 ZAakE Aol

& A7 A7 ontd o] A sk e ¥
HRAE S FE3}E TAE FA fRTIEE 28
A #Z AT oIt 2017 19 1978 2019 129 31
A 33 T SHAE A BT HoE WL 184 o] 4
9lo 2 UPLC-TMS & EA43 AALE A3 842 giiat=
AAstont. Add 84 T HYes 3 FE=d T A
AR AET 7 3le 220l ld T84 A5 F AddH
7t Aol 9 SRS A9
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HaAU 7HAR E5EdE gl HF HRE 7o
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U e 7Fshe Bl B ddste F5Eds
ol S5 ool A A8 rdE € e Bl
= ol Bl A3kE sto] AT SHAE AN FA

A ¢ gle TEAE TUEAN Qe
EdAL 4ol Zhs3ilor, 1 of S i3 A A
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AP0 A AR AFEA T A YA 0§

T A= BZL 178F 0 2, paracetamol, tramadol, morphine,
oxycodone 5 Z15A| 215, ketamine, lidocaine 5 v}#A)] 6
%, carbamazepine, lamotrigine, clonazepam 5 &334 10
%, amitriptyline, bupropion, doxepine, fluoxetine, mirtaza-
pine, nortriptyline, paroxetine, trazodone 5 -3-&4] 22%F,
amiodarone, atenolol, propranolol 5 A& AA A 23F,
alprazolam, diazepam, lorazepam, quetiapine, zolpidem &
14 /A A 45%F0] E 3= Tt

FAe] RIS HES A AW, o], FEEZY F, F
B TR, 5 Al 2579, =23 AR, SFAE A, A
4%, {AY, 2384, 27] BoA i 7S A
W 2719 8%, S2a19 EF 25 (Glasgow
Coma Scale Score), SOFA (sequential organ failure assess-
ment) 55 AL SOFA A AbzollA 59 7h2

AAE AAA S Aol WEpkaSA ] AhEse

£ o]gslo] AAEQNS FAs] AFE-3IT). PSS (Poisoning
severity score):= A o] ol whg} Z7)RE EAAA] RE Uit
B9 Felsto] 71 53 e o AR skt

UPLC-TMS & =433 AALE A% AAE AT AR 4
AHEAE AT 5498 AR 178%9] E4S AW
AES T YA, olF o= thaE 2ol T3H o] =), ket-
amine?] HJAHE¢] norketamine, clonazepam®] tiAHES] 7-
aminoclonazepam, venlafaxine] thAFZ2l o-desmethyl
venlafaxine, flunitrazepam®] thAFEQl 7 amino-fluni-
trazepam¥} desalkyl flurazepam, nitrazepam®] tAFE<l 7
amino-nitrazepam, alprazolam®] A=<l hydroxyl alpra-
zolam, diazepam®] tJAFEQl nordiazepam, oxazepam,
temazepam ©| %It 538 HAloA tiAlE o] AE == 79
z REH FE07 313t} Nicotine, caffeine, lido-
caine & 53 T S AEEHE L2 AT A of
A A gL, theophyllined caffeine JAFEZ &2 4 9l
of AP FAZ JFT 5 9le FHELL 1/ 22
o] A ] = o] 164 Fol i},

JFIIES HESHY At WEAHAE B3l AdE F
5E54E AL FEERY F 5E TEEEA TS EAY
ok, 1 F HAHL HARR 0|83 UPLC-TMS & =438t A
2 31T 9l 16450 AP B8 78 AR
FSorge) 4 2 Aolela A B AEs
FEOE Mg & PN H FEIEY & B FEE
F 2 o] A& UPLS-TMS 8 5438 ZAlelA 2
B F5obze b AR F5EY 4 2 Hojglen]
A HE AE7Fsd S5 dAsteA Slgle O ¢
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A 1} 86.0% cH(Table 2).
HEL $3) A9E PE/Psd FRFR & F 61%0]]
YA 17HE0t SFAE] o] FAFE 0 2 Y23t 184] o)Ak 1 zolpidemo] 12473(33.200) & 717 &3 11, alprazolam (77
Aolo g UPLCTMS & = g_} ANE NP3 BAp= 4871 71, 20.6%), clonazepam (637, 16.8%)2] 4=o]%Jth(Table 3).
o)t olF A7 F { o 2 o)EY8A) & 3HLS Aely]  UPLSIMS & S48 7AAE Aldste] AEd $5E &
o}, HEAHE 53 AdE F=EA 2= 74A1 ZALR 3ol % 66%0]%oH, zolpidemo] 10471(27.8%) 2 71 &3,
34 9= 24 164&01] Fah= 2o shte 999 114 citalopram (7071, 18.7%), paracetamol (6671, 17.6%) 4=0]%]
¢ ASB 7o 3% 370%0] 23, Eh(Table 4).
ATt 3709 ellA] Eéfi it 37.94194aL, ool 309 A AL = A 52.7%%0H 100%2 AH2E 73
o(83.5%) 2 Horom, $-9-=0] 719e-S 1904 (51.4%) A $7H131%(35.4%) 2.2 7P EJAL, 0%7F 113%8(30.5%) 2=
B, dvtes SeAE AN A5 F HAAT (3594, I ool ith(Fig. 1), AL AT HlaLolM 2 Tt
97.0%) (Table 1), hRE-& AFA = AT (3600, 97.3%), F  SANHLE g Ao]g HAl 84+ &3 B9, 7|8
=87 & 37 287091 o]F UPLSTMS & =438 Axp A% A3k we Al gt g, 554 &, 74%7F~
= U8+ Y BIPs TR 5 £ A 21 @ FEorEe] F firk(Table 1, 2).
olm, AR R &3 AE/VSd FEokR | Bl & I EYATNA 253 7Ek Al Ao HHo] AT
Table 1. Clinical characteristics of concordant and discrepant groups
. Total Discrepant group* Concordant group’
Variables (N=370) (N=239) (N=131) p-value
Age (year) 37.9+16.2 37.1+15.2 39.4+17.7 0.304
Gender 0.977
Male 61 (16.5%) 40 (16.7%) 21 (16.0%)
Female 309 (83.5%) 199 (83.3%) 110 (84.0%)
Underlying status
DM 18 (4.7%) 14 (5.9%) 4 (3.1%) 0.344
Hypertension 34 (9.2%) 18 (7.5%) 16 (12.2%) 0.193
Depression 190 (51.4%) 145 (60.7%) 45 (34.4%) <0.001"
Other psychiatric disease 112 (30.1%) 88 (36.8%) 24 (18.3%) <0.001"
First-visit patient 290 (78.4%) 183 (76.6%) 107 (81.7%) 0.313
Visit with family 314 (84.9%) 203 (84.9%) 111 (84.7%) 1.000
Initial characteristic
Heart rate (/min) 90.2+18.6 88.5+18.1 93.1+19.3 0.016°
MAP (mmHg) 86.9+15.6 85.7+t15.5 89.1t154 0.030°
Body temperature (° C) 36.6+0.4 36.6+0.4 36.6-0.4 0.772
GCS score 13.5+2.2 13.6+2.1 13.2+24 0.054
Initial SOFA score 14+15 13+14 14+15 0.631
Mechanical ventilation 5 (1.4%) 2 (0.8%) 3(2.3%) 0.492
ER management 0.118
Admitted to ICU 2 (0.5%) 0 (0.0%) 2 (1.5%)
Admitted to general ward 8 (2.2%) 6 (2.5%) 2 (1.5%)
Admitted to psychiatric unit 1 (0.3%) 0 (0.0%) 1 (0.8%)
Discharged from ER 359 (97.0%) 233 (97.5%) 126 (96.2%)
Hospital LOS (days) 1.0£0.8 0.9+0.8 1.1+0.8 0.114
PSS 0.171
0 28 (7.6%) 19 (7.9%) 9 (6.9%)
1 245 (66.2%) 165 (69.0%) 80 (61.1%)
2 96 (25.9%) 55 (23.0%) 41 (31.3%)
3 1 (0.3%) 0 (0.0%) 1 (0.8%)

Data are presented as mean=standard deviation, frequency (percent).

DM: diabetes mellitus, MAP: mean arterial pressure, GCS: Glasgow coma scale, SOFA: sequential organ failure assessment, ER:
emergency room, ICU: intensive care unit, LOS: length of stay, PSS: poisoning severity score

* Diagnostic concordance<100%
" Diagnostic concordance=100%
' p<0.05
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Table 2. Toxicologic features of concordant and discrepant groups

. Total Discrepant group*  Concordant group”

Variables (N=370) (N=239) (N=131) p-value
Number of overdosed drugs 2.8+2.2 3.5+2.2 16*1.4 <0.001"
Alcohol-coingestion 153 (41.4%) 94 (39.3%) 59 (45.0%) 0.339
Reason for exposure 0.113

- suspected suicide attempt 360 (97.3%) 235 (98.3%) 125 (95.4%)

- unintentional 2 (0.5%) 2 (0.8%) 0 (0.0%)

- other 5 (1.4%) 0 (0.0%) 5 (3.8%)

- unknown 3 (0.8%) 2 (0.8%) 1 (0.8%)
Time from exposure to hospital arrival (hours) 5.5+9.4 5.8+10.5 49+6.9 0.851
Time from exposure to drug test (hours) 6.9+10.0 7.4+11.3 6.0+7.2 0.800
Time from hospital arrival to drug test (minutes) 86.1+163.0 97.6+187.0 65.2+103.3 0.900
Number of detectable drugs 2.1+1.4 26+15 1.2+0.6 <0.001"
Detectable substance rate (%) 86.0+£23.8 82.7+£24.9 92.0£20.5 <0.001"
Number of detected drugs 2.0£1.9 24+2.0 25+1.9 0.621
Diagnostic concordance (%) 52.7+41.8 26.8+28.4 100.0£0.0 <0.001"

Data are presented as mean=standard deviation, frequency (percent).

* Diagnostic concordance<100%
" Diagnostic concordance=100%
' p<0.05

Table 3. Frequency of the ten most overdosed drugs informed

by history taking

Drugs* Frequency %

Zolpidem 124 33.2
Alprazolam 77 20.6
Clonazepam 63 16.8
Propranolol 53 14.2
Quetiapine 49 131
Paracetamol 45 12.0
Lorazepam 36 9.6
Citalopram 30 8.0
Trazodone 28 7.5
Triazolam 26 7.0

* Only substances detectable by UPLS-TMS were included.

Table 4. Frequency of the ten most detected drugs in UPLS-TMS

Drugs Frequency %

Zolpidem 104 27.8
Citalopram 70 18.7
Paracetamol 66 17.6
Ephedrine 48 12.8
Quetiapine 47 12.6
Trazodone 46 12.3
Chlorpheniramine 42 11.2
Propranolol 41 11.0
Diphenhydramine 33 8.8
Fluoxetine 32 8.6

o2 fosH EFov(p<0.001, €0.001), Aurre}l Het
ke vkok31(p=0.016, 0.030), S5=2A 9} AE71s3
EokR o] = Wt (p(0.001, €0.001). ADUSe} PSSE=
77t BAITA 0 2 fo3t 2fo] & HolA] Lgkth(p=0.114,
A71).

ohisk £ oA BAH o2 fofgt 2o} HEE Hi
U, AETFE TEUEY £, 85 ¥E, 7[E HAH
Agte] BEg Megsto] thH®g 248 A, dEY
29} AFE 291E BA3}7] $18 2R 2E AR X A
75 TEUEY & 9 &5 WHo] 47 waH] 314
(p€0.001), 1.72 (p=0.036)2 r2Jgt A7}-Z K r}(Table 5).

ol oft X,

o

n #

SHAE oA F=3F Al v A oH, d=o] T5

AR vl F53 defolnt. ol = A Y] S5t
AP #5817] wiEel7]e shAR, Al Aok ti e R
AlFE o] ATelM 2l o83 o= AR A8
o] WAHE 357k EE7] WEol7]® st JdH oz
FYEE T5 e i 2dE st Azte] &
259 SFAE ) W} 27Fsd &2 o] 8ol o] 8- A4
o|7] wiZoll thiE T eAe] 2 HHYFE T3l ol F

o AT glom, 2017ATE FUSFoI A oA Fote
FERY A SGET AR obF U Bl A8
Ha gle. A, B3 FE3A0] e B WP
7} ol %Al A2 FAF Bt glo] FE A
P ool Eor, Sl FAE FE BAA BEE Aol
A= o] A $AE deeke BAEL 5 B
o4& Ao AT SR ASE 2447 A el B

4900 ths) o] 8 WEEE vehle
w38 o] il W Pk 2L 9

o= U

o
N
J
it
i)
o



OIRtY o ABEE BRIOIM B2 I8 AL 2 DA AHMSEY EHYUY BYENO| UL

AZE 2 ulE ZEA] KT 5 glon, SFAE o Ylshs B
2 w4 TEIAE FEEH] FAstA ¥or dxtel e
olyf ezt FHEUHoRRE FHF AJHo &3
o} 3HAINH Monte 5 S AE ol ARE Yopdl oFE
58 AR AT 309%=2 Baglon, 53] ofH{AM
oM Hazh FHEYA T olfre 2583 ddE oAl oA
HE 93)7] Aste A o2 FAHch. Kreshak 5
SHAE 7159 B8 oFEd} @ate] AwgAbdlA 100%
A& Hole @A A9 gldvta Huget. ey, 54
Sollx WEAHHE B MG Y E g A= =
AL, i HAEA S o] 8shaL gle!

F53Ake] AR AR ol HARAY, 7R A A
AFEg 524 (gas chromatography mass spectrometry, GC-
MS), AAAMZEA (liquid chromatography, LC) == N AY
FEA AFRFEA (liquid chromatography mass spec-
trometry, LC-MS)o] it} A H L HALARZ w2 A7t
ol 13 5= glo] SFAE ellA] ARE-517] &-olskA|Rt, 9%
33} 1ol o WIHg Ao g dejA] o, S AE oA
F2 ARSI Qe 238 AFEL AGEAHS o83t
™, alprazolamo]y} midazolam3} 22 7|8 A E AE8}1A|
St Wlzrol Al AA R A&t WAl ololA] ofAlult vk

M olN 1 rlo oX

140
J

120
|

100
1

80

Frequency

60
L

40

_.'_

[ | T T T 1
0 20 40 60 80 100

Diagnostic concordance (%)

Fig. 1. Distribution of diagnostic concordance.

Sol|et= okt vehH wxpukg-o] 7Fs e k.
U SEAE M= F= ol2dt & 23 HAPE Al
A Al AL 91 0 ¥ acetaminophen, cocaine, opiate, amphet-
amine, methamphetamine, barbiturate, benzodiazepine,
methadone, phencyclidine, tetrahydrocannabinol, tricyclic
antidepressant 53 22 kol tial] AAR 4= 9L, Lee}
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Table 5. Multiple logistic regression of the association factors for diagnostic discrepancy

Variables Odd ratio 95% confidence interval p-value

Number of detectable drugs 3.14 2.24-4.40 <0.001*

Depression 1.72 1.04-2.86 0.036*

Other psychiatric disease 1.65 0.92-2.98 0.094
* p<0.05
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