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Classify the Acute Drug Intoxication Patients with
Poisoning Severity Score(PSS) and Calculate the Optimal Cutoff Value
of PSS, PSSsum to Predict Poor Prognosis
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Purpose: This study examined the Poisoning Severity Score (PSS) from acute poisoning patients, to determine the
relationships among the PSS, PSSsum, the primary outcome (prolonged stay at the ER over 24 hours, general
ward and ICU admission and the application of intubation and mechanical ventilator, and the administration of
inotropes).

Methods: A retrospective study was conducted through the EMR for 15 months. The PSS grade was classified
according to the evidence of symptoms and signs. The differences in the primary outcomes between the PSS of
when a single organ was damaged, and the PSS, PSSsum combined with the grade of when multiple organs were
damaged, were studied. The cutoff value was calculated using the receiving operating characteristics (ROC) curve.
Results: Of the 284 patients; 85 (29.9%) were men with a mean age of 48.8 years, and their average arrival time to
the ER was 4.4+6.7 hours. The most frequently used drug was hypnotics. The number of patients with PSS grade
0, 1, 2, 3, and 4 was 17, 129, 122, 24, and one, respectively. No ICU admissions, application of intubation and
mechanical ventilators, administration of inotropes were observed among the patients with PSS grades 0 and 1 but
only on patients with PSS grades 2 to 4. At PSS, when separating the patients according to the number of damaged
organs, 17 had no symptoms, 133 had one organ damaged, 75 had two organs damaged, 36 had three organs
damaged, and 23 had four organs damaged. Significant differences were observed between increasing number of
damaged organs and the primary outcome.

Conclusion: Among the acute poisoning patients, the PSS was higher in severity when the grade was higher. The
number of damaged organs and the primary outcome showed meaningful statistical differences. This study con-
firmed that when the patients’ PSS>2 and PSSsum>5, the frequency of ICU admission was higher, and they were
considered to be severe with an increased prescription risk of application of intubation and mechanical ventilator,
and the administration of inotropes.
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Fig. 1. A flow chart of patientsinclusion and exclusion
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Table 1. Baseline and clinical characteristics of the study population.

Poisoning Severity Score (PSS)
Variable Overal 0 1 2 3 4 p
(n=284) (n=17) (n=120) (n=122) (n=24) (n=1)
All patients
Sex (male) 85(29.9) 6(35.3) 26 (21.7) 45 (36.9) 7(29.2) 1 (200.0) 040
Age (years) 48.8+17.7 44.1+20.0 446+16.4 51.0+£17.1 60.0+183 87.0£0.0 <.001
Vital sign
Systolic BP* (mmHg) 120.2+26.7  139.9+26.3 122.0+23.7 1169+24.1 116.3+433 70.0+0.0 .002
Diastolic BP (mmHg) 71.8+14.8 80.2+9.3 73.0£13.0 70.7+£14.8 66.721.9  40.0+0.0 .009
MAP' (mmHg) 87.6+175  100.1+13.1 88.9+15.3 85.7+£16.5 83.3+280 50.0+0.0 <.001
Heart Rate (/min) 85.6+15.6 83.1+186 84.6+12.2 87.2+£16.0 86.023.8 50.0+0.0 .338!
Resp Rate (/min) 195+27 19.2+2.1 19.5+29 19.8+2.2 185+3.6 18.0+0.0 .158!
Body Temperature (° C) 36.6+0.5 36.6+0.4 36.5+0.3 36.6+0.6 36.5+04 35.8+0.0 519
Time until ER (h) 4.4+6.7 47+5.0 35+46 52+85 4.4+6.2 1.5+0.0 .825!
Drug (tablet)
Hypnotic 193 (68.0) 6(35.3) 83(69.2) 93(76.2) 11 (45.8) 0( 0.0 <.001?
Antidepressant 48 (16.9) 2(118) 20 (16.7) 22 (18.0) 4(16.7) 0( 0.0 .9812
Psychotropic 41 (14.4) 2(118) 16 (13.3) 21(17.2) 2( 83 0( 0.0 765
Herbicides 16 ( 5.6) 1(59) 6( 5.0 8( 6.6) 1(42 0( 0.0 9712
Pesticides 14( 4.9 1(59) 5(4.2) 3(25) 4(16.7) 1 (200.0) .0042
Antihypertensive 10( 35) 0( 0.0) 2( 17 3(25) 5(20.8) 0( 0.0 .0042
Acetaminophen 9( 32 4(235) 5( 4.2 0( 0.0 0( 0.0 0( 0.0 <.001?
Corrosives 7(25) 0( 0.0) 2( 17 3(25) 2( 83 0( 0.0 3242
NSAID 6(21) 2(118) 4( 3.3) 0( 0.0 0( 0.0 0( 0.0 0262
OHA" 5( 18) 0( 0.0) 2( 17 0( 0.0) 3(12.5) 0( 0.0 .009?
CO intoxication 4( 14 0( 0.0) 0( 0.0) 4( 3.3) 0( 0.0 0( 0.0 267
Ethylene glycol 2( 07 1(59) 0( 0.0) 0( 0.0 1(42 0( 0.0 0272
Others 29(10.2) 4(23.5) 14 (11.7) 9( 74 2( 83 0( 0.0 2612
Underlying
Psychiatric 148 (52.1) 5(29.4) 60 (50.0) 71(58.2) 12 (50.0) 0( 0.0 1302
Cardiovascular 46 (16.2) 2(118) 16 (13.3) 18 (14.8) 10 (41.7) 0( 0.0 0222
Endocrinology 36 (12.7) 4(235) 11( 9.2) 12( 9.8) 9(37.5) 0( 0.0 .003?
Neurology 15( 5.3 0( 0.0) 6( 5.0 8( 6.6) 1(42 0( 0.0 9112
Renal 5( 18) 0( 0.0) 3( 25) 2( 16) 0( 0.0 0( 0.0 .858
Respiratory 4( 14 0( 0.0) 2( 17 2( 16) 0( 0.0 0( 0.0 1.000?
Others 30(10.6) 1(59) 17 (14.2) 11( 9.0 1(42 0( 0.0 5052
Decontamination
lavage 18( 6.3) 1( 59 8( 6.7) 6( 4.9 3(12.5) 0( 0.0 515
L-tube 94(33.1) 4(23.5) 40(33.3) 44 (36.1) 6(25.0) 0( 0.0 7512
charcoal 117 (41.2) 5(29.4) 51 (42.5) 51 (41.8) 10 (41.7) 0( 0.0 875
urine alkalization 0( 0.0 0( 0.0) 0( 0.0) 0( 0.0 0( 0.0 0( 0.0 -
CRRT' 0( 0.0 0( 0.0) 0( 0.0) 0( 0.0 0( 0.0 0( 0.0 -
Hemodialysis 0( 0.0 0( 0.0) 0( 0.0) 0( 0.0 0( 0.0 0( 0.0 -
ECG
ectopic 0( 0.0 0( 0.0) 0( 0.0) 0( 0.0 0( 0.0 0( 0.0 -
Atrial fibrillation 1(04) 0( 0.0 0( 0.0) 1( 0.8) 0( 0.0 0( 0.0 1.000?
AV Block 2( 08 0( 0.0) 0( 0.0) 1( 0.8) 1(42 0( 0.0 283
Heart Rate (/min) 83.4+17.3 82.9+14.8 78.6+15.7 87.1+£16.6 86.4+234  85.0+0.0 .002
QRSinterval (msec) 91.1+135 86.1+10.5 88.2+10.8 93.5+14.7 93.9+16.4 118.0+0.0 0211
QT interval (msec) 398.1+62.8 377.3+304 404.1+709 3959+539 391.3+77.6 508.0+0.0 .055!
QTc interval (msec) 461.4+329  4399+236 4525259 471.7+343 456.4+28.7 604.0+00 <001

Continue
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Table 1. Continued

Poisoning Severity Score (PSS)
Variable Overal 0 1 2 3 4 p
(n=284) (n=17) (n=120) (n=122) (n=24) (n=1)
Lab finding
pH 7.4+0.1 7.4+0.0 7.4+0.0 74+0.1 7.4+0.1 7.0+£00 <.001
PaCO, (mmHg) 40.1+£85 39.3t4.6 38.7+£5.9 41.0+8.1 424+176 57.0+£00 Ja2r
PaO, (mmHg) 85.6+32.4 90.4+24.1 90.0+16.6 79.4+38.6 89.2+525 147.0+0.0 <.001
HCOs (mmol/L) 24.2+35 255+24 244+25 24.2+39 225+4.7 12.7+0.0 .016*
Lactate (mmol/L) 22+18 1.8+1.0 1.8+1.2 23+19 32+27 11.8+0.0 022
Scoring system
APACHE!'II 8.1£5.3 41+30 49+3.1 10.7+4.7 13.3+6.3 24000 <.001:
SAPS'II 17.7+£11.7 12.1+5.3 14.1+9.9 18.9+10.6 32.7+145 39.0£00 <.001
SOFA**[] 3.3t24 0.5+0.8 1.9+13 45+19 6.7£29 8.0+£0.0 <.001
GCS*** 11.6+29 15.0+0.0 13.4+0.8 9.8+£26 9.3£35 6.0£00 <.001
Response variable
ER (>24h) 25( 8.8) 0( 0.0 3(25) 16 (13.1) 6 (25.0) 0( 0.0 <.001?
General Ward 42 (14.8) 2(118) 5(4.2) 19 (15.6) 16 (66.7) 0( 0.0 <.001?
ICU**** or death 17( 6.0 0( 0.0) 0( 0.0) 2( 16) 14 (58.3) 1 (100.0) <.001?
[NtU/MV/* %% %% 16 ( 5.6) 0( 0.0) 0( 0.0) 1( 0.8) 14 (58.3) 1 (100.0) <.001?
Inotropic 13( 4.6) 0( 0.0 0( 0.0 0( 0.0 12 (50.0) 1(100.0) <.0012

! p values were derived by Kruskal-Wallistest. Shapiro-Wilk’s test was performed to check if its distribution is normal.

2 p values were derived by Fisher’s exact test.

* BP: blood pressure, * MAP: mean arterial pressure, © OHA: oral hypoglycemic agent, CRRT: continuous renal replacement therapy,
APACHE: acute physiology assessment and chronic health evaluation, " SAPS: simplified acute physiology score, ** SOFA: sequen-
tial organ failure assessment, *** GCS: Glasgow Coma Scale, **** |CU: intensive care unit, ***** |ntu/MV: intubation/mechanical

ventilator
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Table 2. Comparison between groups regarding to the number of sub-categories of PSS

No. of sub-categories of PSS

Variable 0 1 2 3 4 p
(n=17) (n=133) (n=75) (n=36) (n=23)
PSS
PSS 1.18+0.41 1.95+0.43 2.19+0.47 2.52+0.59 <.0011
Sum* 0.00+0.00 1.18+0.41 3.53+0.83 572+1.21 8.48+1.86 <.0011
ECG
QRS (msec) 86.13+10.51 88.48+10.77 92.99+13.17 92.11+16.65  100.35+18.67 .0101
QT (msec) 377.33£30.37  398.79+46.30 394.49+85.36  389.03+38.87  433.22+84.40 .0461
QTc (msec) 439.93+2356  452.98+£27.02  465.77+£29.77  471.11+£29.13  489.70+52.03 <.0011
Lab finding
pH 7.42+0.03 7.41+0.05 7.39+0.06 7.37£0.10 7.33£0.13 .0061
PaCO, (mmHg) 39.29+4.59 39.15+5.43 40.61+7.65 40.83+15.06 43.39+12.36 .8681
PaO, (mmHg) 90.35+24.12 90.68+16.97 79.51+46.25 85.47+44.11 72.70+£25.05 <.0011
HCOs (mmol/L) 25.54+2.43 24.53+2.52 24.50+2.97 2251+4.62 22.59+6.30 .0041
Lactate (mmol/L) 1.83+0.96 1.92+1.49 2.13+1.58 278+1.91 3.42+3.26 .0381
Scoring system
APACHEII 4.06+3.03 5.74+3.89 9.40+4.89 12.19£5.15 14.52+5.03 <.0011
SAPSII 12.12+5.30 14.40+10.47 19.57+10.86 21.39+9.22 29.30+£16.75 <.0011
SOFA I 0.53+0.80 2.06+1.37 4.09+1.94 5.25+2.38 7.22+1.93 <.0011
GCSs 15.00£0.00 12.83+1.96 10.65£2.76 9.67+2.67 7.96+1.99 <.0011
Response variables
ER (>24 h) 0( 0.0) 5(3.8) 7(93) 5(13.9) 8(34.8) <.0012
General Ward 2(11.8) 5(3.8) 9(12.0) 12(33.3) 14 (60.9) <.0012
ICU or death 0( 0.0 1(0.8) 3( 4.0) 5(13.9) 8(34.8) <.0012
IntW/MV 0( 0.0 0(0.0) 3( 4.0) 6 (16.7) 7(30.4) <.0012
Inotropic 0( 0.0 1(0.8) 1( 13 5(13.9) 6(26.1) <.0012

! p values were derived by Kruskal-Wallistest. Shapiro-Wilk’s test was performed to check if its distribution is normal.

2p values were derived by Fisher's exact test.

* Sum score was suggested in this study by using sum of sub-group score so then PSS was adjusted for number of categories.
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Table 3. The optimal cut-off value, area under curve (AUC), sensitivity, specificity, and positive and negative predictive value of PSS &

PSSsum for prediction of primary outcome.

Optimal

Variable cut-off AUC (p) Sensitivity Specificity PPV NPV
ER stay >24 h

PSS >1 .723 (.000) 87.5% 52.1% 2.2% 85.4%

PSSsum* >3 .759 (.000) 70.8% 68.1% 3.8% 82.8%
GW admission

PSS >1 .749 (.000) 82.9% 54.2% 5.1% 76.4%

PSSsum >3 .797 (.000) 78.0% 72.1% 4.9% 67.7%
ICU admission

PSS >2 .954 (.000) 88.2% 96.3% 0.8% 40.0%

PSSsum >5 .916 (.000) 82.4% 88.4% 1.3% 68.9%
IntWMV

PSS >2 .963 (.000) 92.3% 96.3% 0.4% 45.5%

PSSsum >5 .951 (.000) 92.3% 88.8% 0.4% 71.4%
Inotropic

PSS >2 .980 (.000) 100.0% 95.9% 0.0% 50.0%

PSSsum >5 .911 (.000) 81.8% 87.8% 0.8% 78.6%

* Sum score was suggested in this study by using sum of sub-group score so then PSS was adjusted for number of categories. One dead

patient was excluded in this analysis.

i

;g ,
O A D)
i ;ﬁ

Sl

Zolv €3 3 43S o 91840l
T oY B A A FEEE
o], 27752 FANA 8 F= FAES of| A
AP EAtE 1o 2 W Wl AbdEe] 0.4%9aL, 25% 4
ZoA TFTIAL TFABA ZAZE FRtEA T8
A 4 AsE woka, 7|3 A, VIAEET] A, F
AgHd A, 9 34 Fol 283 gt 58
gk oFE 2§ wlzr]olAl A+ g2l oFE, wlzT]olA|
A+AZED AFT AR, "dzrjolA A+ A oF
d

olAlch

rl
32 o
K

S|
.

S Mo

lm

BAEY AFSE oAA wol e, B4 oFET
ahul ALY Bg Baeld THF BAol Eskvha @
]—/‘I_l‘))'

B AT o B L AAIA

2 TP AAHe

o= W9 Wi
AT BAZE 1125 0.2 39 49019
I RAR A4S BAE 1730l FY HETS B
oA A Folst ssheh Baet A85o) op
@ A3 29 G4 BRI B3 oAl
sheha B HQek, webAl AR A ol the
7% Agol Bad Aoz Beber

2 7o BARE AR, Y Sl AT BAE
g0 stelslel B89 oF FRel el BRIt
webAl pssel FREoel gl A7) FolA Tl A7 &4
¥ AR, 2 FolA] AFATE 65% Qhed o Bk
oh 9 V1% ATE B BAFE AL, o 1B
A+ x13) 0] g93% Zlo g A, 37,7\“ choFdl 21

82 /J KoreaN Soc CLIN ToxicoL

A= primary outcomeS A0 2 A A=
APGES Bl g, £ AT oA e AV ATt 3
Aol 14, 919 F 29 A WEdl S AR
24A1ZF o], dubi A 9, F8AA Jd+APE 7 7]
# A/ 71AZE7] AL, inotropic AHE o 5
primary outcome® 2 it} whehA] A& AT o]
T A7) H]B|A = scoring system®] H7} @okth Al
A, PSS7} TR A 127) 37 FolA ol st Al
ZHalsl 4 e AL onlsizt], &4 e A7lol o
g} B A o|A] primary outcome© & A3 $F4A AlF

24A17F o3, AubE Al Q1Y F3AA QAT 7T A
#A/71AZE7] A4, inotropic AFE o] F Sof t}2A
e & 4 QAL v, PSSsum gko] }5“:}"5 e gy
7] &7o] Ad B9k v A7 F
442 FEE=, PSSsum %k“*"i* ol
TR 5 9E Rolc) Wi a8 3] o

S Zko]l U3 FFollA PSSsum Zxe] x]—0]7} primary

outcomes ¢&sh=tH Ego] HEAE dotis F7t

49 Ao} daskd 2ele 54 o 35 @A

PSS o]9]e]l FALY, QTc 7+ 32 tf& scoring system

Eolxo s FEAE Ishe F71H4
A

Q) A7 A st et

ml:

o)

.

l-rl
ru[rl b

54
o

(<3
f

],

;O 3o
10 TR

o
r

o] U] 71—1:



100 100
80 80
g 60 - .g' 60
5 =
B 40+ c% 40
20 20
B I T T ! I I g T T T T T T
0 20 40 60 80 100 0 20 40 60 80 100
100-Specificity 100-Specificity
100 100 T
80 80 -
%‘ 60 g- 60 -
- ¥
@ 40 % 40 4
20 20 -
0 - T 1 ] ) ] 0 2 T T T T T T
0 20 40 60 80 100 0 20 40 60 80 100
100-Specificity 100-Specificity
100
80
= 60~
=
% W W PSS
oy @ PSSsum
0 s

0 20 40 60 80 100
100-Specificity

Fig. 2. The receiver operating characteristic (ROC) curves of 2 scoring systems (PSS & PSSsum) in predicting of primary outcome. (A)
Emergency Room (ER) length of stay (>24 hours). The AUC of the PSS and PSSsum scores were 0.723 (95% CI 0.667-0.775),
and 0.759 (95% CI 0.705-0.808), respectively (p=.215). (B) Genera Ward (GW) admission. The AUC of the PSS and PSSsum
scores were 0.749 (95% Cl 0.694-0.799), and 0.797 (95% CI 0.745-0.842), respectively (p=.020). (C) Intensive Care Unit (ICU)
admission. The AUC of the PSS and PSSsum scores were 0.954 (95% Cl 0.922-0.975), and 0.916 (95% CI 0.878-0.946), respec-
tively (p=.098). (D) Intu/MV. The AUC of the PSS and PSSsum scores were 0.963 (95% Cl 0.933-0.981), and 0.951 (95% ClI
0.919-0.973), respectively (p=.345). (E) Inotropic. The AUC of the PSS and PSSsum scores were 0.980 (95% CI 0.955-0.993),
and 0.911 (95% CI 0.872-0.942), respectively (p=.060).
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