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Acute respiratory failure is an important risk factor for mortality in patients with acute pesticide poisoning. Therefore, it is necessary
to investigate the risk factors to predict respiratory failure in these patients. This study retrospectively investigated the clinical fea-

tures of respiratory failure among patients with acute pesticide poisoning requiring mechan

ical ventilation. This study included

patients who were admitted with intentional poisoning by pesticide ingestion from January 2017 to December 2019. Paraquat
intoxication was excluded. Among 469 patients with acute pesticide poisoning, 398 patients were enrolled in this study. The respi-

ratory failure rate was 30.4%. The rate of respiratory failure according to the type of p

esticide was carbamate (75.0%),

organophosphate (52.6%), glufosinate (52.1%), glyphosate (23%), pyrethroid (8.9%), and others (17%). The mortality was 25.6%

in the respiratory failure group. The risk factors for respiratory failure were old age, low body
than 300 mL. In conclusion, respiratory failure is a risk factor for mortality in pesticide poisoni
and ingestion of more than 300 mL are the risk factors for predicting respiratory failure.
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469 participants admitted because of pesticide intoxication
between January 2017 and December 2019

33 Excluded due to late hospital visit
(more than 24 hours after ingestion)

33 Excluded due to paraquat intoxication

398 participants eligible for the anaylsis

No respiratory failure
(N=277)

Respiratory failure

(N=121)

Fig. 1. Study design and flowchart.
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AR 2548(63.8%) 0]t 53 FoF TR+ glyphosate &
E0] 1008(25.1%), glufosinate 9474(23.6%), pyrethroid 45
(11.3%), organophosphate 38%(9.5%), carbamate 87
2.0%), 1 99| FF SFo] 1139 (28.4%) 01Ut FEHFL
100-300 mLE 53 497} 1609 (40.200 0. 2 71 B9kat,
100 mL ®]7Ho] 104 (26.1%), 300 mL ©]/¢o] 969 (24.1%)°]
AL, SEFo] BESHA| 2 EAF 38%(0.5%) 010, T&
F by ool it F T o2 o] 7t o] 54 H]
W3 ATH(Table 1), 3FFHo] AT FATL 1217
(30.4%6)01 AL, EFHF-7A0] LAYSHA| 2 FApol vl Lol
7F o ©9k31(70.0+13.64 versus 61.2£16 .44, p<0.001) A
AgA57t AYrH22.3+3.3 kg/m? ver, 23.1+3.4 kg/m’,
p=0.037). =3t T FFo] WA Falro] 74 THA] B2
3z}l H]3] glufosinate (40.5% ver, 16.2%), organophos-
phate (16.5% ver. 6.5%), carbamate (5.0% ver. 0.7%)& =5

gk H]go] =9k SEHE 300 mL o] S=3 H9U) Bk

TH42.1% ver. 16.2%). 573 o] WA St W FA|
] Y2 Glasgow Coma Scale (GCS) score (9.2+4.6 ver,
13.9%1.9, p<0.001)E B JaL FHH AbAigto] fofsiAl @
keh(84.5 [67.0, 112.5] mmHg ver, 84.0 [71.0, 95.0] mmHg,
p=0.005), T3] LAYt o] B9 154 ¢k dA
ol 13 B AFAIZH11.2 3.3, 18612 ver, 4.1 [3.0, 6,012,
pL0.001)3 F3A AFAIRNT0 (3.1, 12519 ver, 24 [2.1,
3.219, p<0.001)0] AR, 10¥ APFE(25.6% ver. 2.5%,
pL0.00D)3 AR YA T AFFE(25.6% ver. 2.9%, p<0.001)°]
=9k} (Table 2).

2.

gjo

=
=

ro

L=OF
o

M

=]
R SEEH YN

fol
[Zfol

253 of SRol ME £FRAe WA FEL AN
< ], carbamate7} 75.0%=2 7 ¥ organophosphate
(52.6%), glufosinate (52.1%), glyphosate (23%), pyrethroid

Table 1. Baseline characteristics of the patients admitted by pesticide intoxication

All patients No respiratory failure Respiratory failure
(N=398) (N=277) (N=121) p-value

Age, years 63.9+16.1 61.2+16.4 70.0+13.6 <0.001
Sex, male (%) 254 (63.8) 176 (63.5) 78 (64.5) 0.950
BMI, kg/m? 22.9+3.4 23.1+3.4 22.3+3.3 0.037
Smoking, n (%) 0.091

Non-smoker 251 (63.1) 164 (59.2) 87 (71.9)

Ex-smoker 14 (3.5) 10 (3.6) 4(3.3)

Current smoker 123 (30.9) 94 (33.9) 29 (24.0)
Diabetes mellitus, n (%) 68 (17.1) 46 (16.6) 22 (18.2) 0.859
Hypertension, n (%) 156 (39.2) 105 (37.9) 51 (42.1) 0.563
Cardiac disease, n (%) 27 (6.8) 19 (6.9) 8 (6.6) 1.000
Pulmonary disease, n (%) 25 (6.3) 19 (6.9) 6 (5.0) 0.598
Pesticide category <0.001

Glyphosate 100 (25.1) 77 (27.8) 23 (19.0)

Glufosinate 94 (23.6) 45 (16.2) 49 (40.5)

Pyrethroid 45 (11.3) 41 (14.8) 4(3.3)

Organophosphate 38 (9.5) 18 (6.5) 20 (16.5)

Carbamate 8(2.0) 2(0.7) 6 (5.0)

Etc 113 (28.4) 94 (33.9) 19 (15.7)
Ingestion volume <0.001

Under 100 mL 104 (26.1) 94 (33.9) 10 (8.3)

100-300 mL 160 (40.2) 115 (41.5) 45 (37.2)

Over 300 mL 96 (24.1) 45 (16.2) 51 (42.1)

Unknown 38(9.5) 23(8.3) 15 (12.4)
Interval between exposure and 2.86 (1.57, 4.75) 2.78 (1.53, 4.53) 3.15(1.62, 5.38) 0.072
hospital visit, hours
SBP at hospital visit (mmHg) 131.2+30.3 133.3+25.8 126.6+38.6 0.084
PR at hospital visit 86.9+£18.2 86.4t155 88.2+£23.4 0.426
RR at hospital visit 18.6t2.4 18.7+1.7 18.2+35 0.136
Total GCS score 12.5+3.7 13.9£1.9 9.2+4.6 <0.001
pCO; at hospital visit 38.0(34.0, 42.0) 38.0 (34.0, 42.0) 37.0 (32.0, 43.2) 0.097
pO; at hospital visit 84.0 (70.0, 99.0) 84.0 (71.0, 95.0) 84.5 (67.0, 112.5) 0.005

Data are presented as mean+SD, median (interquartile range), or count (%) as appropriate. The verbal component of Glasgow Coma
Scale (GCS) score in intubated patients was estimated by the equation using motor and eye component of GCS score. BMI: body
mass index, SBP: systolic blood pressure, PR: pulse rate, RR: respiratory rate, GCS: Glasgow Coma Scale
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Table 2. Comparison of clinical outcomes between patients with and without respiratory failure

No respiratory failure

Respiratory failure

(N=277) (N=121) B ellue
Total hospital stay, days 4.1 (3.0, 6.0) 11.2 (3.3, 18.6) <0.001
ICU stay, days 24(2.1,3.2) 7.0(3.1,12.5) <0.001
10-day mortality, n (%) 7(2.5) 31 (25.6) <0.001
In-hospital mortality, n (%) 8 (2.9) 31 (25.6) <0.001

Data are presented as median (interquartile range), or count (%) as appropriate. ICU: intensive care unit
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Fig. 2. Rate of respiratory failure according to the ingestion volume in each pesticide category. It is listed in the order of pesticides with
high incidence of respiratory failure. No patients were included in the first two groups (under 50 mL group and 50-100 mL

group) of carbamate intoxication.
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Fig. 3. The baseline and worst blood gas analysis values according to the pesticide category. The baseline (A, B, C) and worst (D, E,
F) values of arterial pH, pO, and pCO, are presented. Data are presented as arithmetic means and 95% Cls as an error bar
plot. p-values were obtained by comparative analysis of each pesticide category with etc category and presented as asterisks.
*p<0.05, **p<0.01.

Table 3. Univariable and multivariable analyses for identifying the potential risk factors for respiratory failure in pesticide intoxication

patients
Univariable analysis Multivariable analysis
Variable
Odd ratio p-value Odd ratio p-value

Age 10 year 1.48 (1.27-1.73) <0.001 1.34 (1.07-1.69) 0.011
Gender Male versus female 1.04 (0.67-1.63) 0.860 - -
BMI 1 kg/m? 0.93 (0.86-1.00) 0.038 0.86 (0.77-0.96) 0.008
Smoking Non-smoker 1 (Reference) - -

Ex-smoker 0.75 (0.20-2.33) 0.641 - -

Current smoker 0.58 (0.35-0.94) 0.030 - -
Cardiac disease Present versus absent 0.95 (0.38-2.15) 0.900 - -
Pulmonary disease Present versus absent 0.70 (0.25-1.7) 0.454 - -
Pesticide category Etc 1 (Reference) 1 (Reference)

Glyphosate 1.75(0.92-3.34) 0.087 1.68 (0.65-4.32) 0.286

Glufosinate 6.39 (3.55-11.81) <0.001 12.61 (5.14-30.93) <0.001

Organophosphate and 7.63 (3.71-16.11) <0.001 4.33(1.41-13.3) 0.010

Carbamate
Ingestion volume Under 100 mL 1 (Reference) 1 (Reference) -

100-300 mL 3.68 (1.82-8.09) 0.001 1.35(0.54-3.43) 0.522

Over 300 mL 10.65 (5.14-24.05) <0.001 3.64 (1.34-9.86) 0.011

Unknown 6.13 (2.48-15.85) <0.001 1.11 (0.32-3.84) 0.865
PR at hospital visit 1 beat per min 1.01 (0.99-1.02) 0.352 - -
RR at hospital visit 1 breath per min 0.92 (0.83-1.00) 0.183 - -
Total GCS score 1 score 0.67 (0.61-0.73) <0.001 0.65 (0.58-0.73) <0.001
pCO; at hospital visit 1 mmHg 1.02 (1.00-1.05) 0.040 - -
pO. at hospital visit 1 mmHg 1.01 (1.00-1.02) 0.001 - -

The odd ratios and p-values were calculated by univariable and multivariable logistic regression analyses.
BMI: body mass index, PR: pulse rate, RR: respiratory rate, GCS: Glasgow Coma Scale
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