ORIGINAL ARTICLE

pISSN 1738-1320 | elSSN 2508-6332
J Korean Soc Clin Toxicol 2023;21(1):17-23
https://doi.org/10.22537/jksct.2023.00001

Journal of the
Korean Society of

Clinical Toxicology

24 H=H| S=(glyphosate, glufosinate) EXI0A X|&=
MOt AfYE o] o2k MEMIiElS 012510

Association between continuous renal replacement therapy and
mortality after acute herbicide (glyphosate and/or glufosinate)
intoxication: propensity score matching approach

Seung Woo Lee, M.D.', Won-joon Jeong, M.D., Ph.D."?, Seung Ryu, M.D., Ph.D.!, Yongchul Cho, M.D.',
Yeonho You, M.D., Ph.D."?, Jung Soo Park, M.D., Ph.D."?, Changshin Kang, M.D., Ph.D."?,
Hong Joon Ahn, M.D., Ph.D."?, So Young Jeon, M.D.', Jinwoong Lee, M.D.'

'Department of Emergency Medicine, Chungnam National University Hospital, Daejeon, *Department of Emergency Medicine, Chungnam National
University College of Medicine, Daejeon, Korea

Received: Jan 22, 2023

Revised: Mar 22, 2023
Accepted: Mar 28, 2023

Corresponding author:
Won-joon Jeong

Department of Emergency
Medicine, Chungnam National
University Hospital, 282 Munhwa-
ro, Jung-gu, Daejeon 35015, Korea
Tel: +82-42-280-6003

Fax: +82-42-280-6009

E-mail: gardenjun@cnuh.co.kr

Purpose: We investigated the association between continuous renal replacement therapy (CRRT) and
mortality after acute glyphosate or glufosinate intoxication.

Methods: The electronic medical records of patients with acute herbicide ingestion who were admitted
to the regional emergency center of a metropolitan city in Korea from 3/1/2013 to 2/28/2022 were ana-
lyzed and reviewed retrospectively. The case group received CRRT, while the control group did not. In to-
tal, 96 patients experienced acute herbicide intoxication in the study period. Baseline characteristics were
analyzed and compared between the two groups after propensity score matching. The outcome variable
was mortality fitted by a Cox proportional hazard model.

Results: After full matching between cases of CRRT use and controls (patients who did not receive CRRT)
using propensity scores, 96 patients (27 cases, 69 controls) were analyzed. Propensity matching yielded
adequate balance (standardized mean differences <0.25) for all covariates. We fit a Cox proportional
hazards model with survival as the outcome and CRRT as a factor, including the matching weights in the
estimation. The estimated hazard ratio was 0.41 (95% confidence interval, 0.23-0.76; p=0.0044), indi-
cating that CRRT reduced mortality.

Conclusion: In this propensity score-matched analysis, CRRT reduced mortality in patients who visited
the hospital with acute glyphosate or glufosinate intoxication. In patients with acute herbicide poisoning
with high severity calculated by the APACHE Il (Acute Physiology and Chronic Health Evaluation Il) score
and SOFA (Sequential Organ Failure Assessment) score, CRRT should be actively considered to improve
the survival rate.
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Aol 9l |B20h0 Hemosol-BO (Baxter), -2 Phoxilium (Bax-
ter)& ARSI @ A2 E WAA oY e o]F
T3 7t EE AUt o] 85ty 1 ojFato 2 Prismaflex ST
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103 Acute glyphosate and/or glufosinate
intoxication
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96 Patients included for analysis

. .

27 CRRT group 69 No CRRT group

Propensity score matching
(full matching)

A4 v

27 CRRT group with 69 No CRRT group
weighting with weighting

Fig. 1. Flow chart of the study population. CRRT: continuous renal
replacement therapy.
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CRRT9| 2o} #& 45 B71617] 919 Cox AT
VA& 1ot F8sto] CRRTY AFFEC] vX&= 9
A3t A3} CRRTE Al 92 #oA AFFES A7 B3t
9J= Ao 2 vpehtiestimated hazards ratio, 0.41; 95% con-
fidence interval, 0.23-0.76; p=0.0044) (Fig. 2).
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Table 1. General characteristics
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Characteristic No CRRT group (N=69) CRRT group (N=27) p-value
Age (yr) 63.0 (49.0-72.0) 75.0 (69.5-79.0) 0.001*
Male 42 (60.9) 22 (81.5) 0.09
Amount (mL) 120.0 (100.0-250.0) 300.0 (200.0-300.0) 0.001*
Ingestant 0.16

Glyphosate 47 (68.1) 13 (48.1)

Glufosinate 20 (29.0) 12 (44.4)

Glyphosate+glufosinate 2(2.9) 2(7.4)
Time from ingestion to admission (hr) 3.0 (1.6-5.7) 1.4 (1.0-3.0) 0.006*
Mean arterial pressure (mm Hg) 96.3 (87.3-114.7) 88.0 (71.0-98.5) 0.008*
Pulse rate 92.0 (80.0-101.0) 88.0 (67.0-103.0) 0.30
Respiration rate 20.0 (20.0-22.0) 20.0 (20.0-24.0) 0.35
GCS 15.0 (13.0-15.0) 14.0 (9.0-15.0) 0.05
Length of hospital stay (day) 4.0 (3.0-7.0) 10.0 (5.5-14.0) <0.0071*
Death 2(2.9) 8(29.6) <0.001*
pH 7.4 (7.3-7.4) 7.3 (7.2-7.4) <0.001*
HCO, (mmol/L) 21.3 (16.7-25.1) 15.6 (13.8-19.6) <0.001*
White blood cells 9,400.0 (7,710.0-12,800.0) 11,600.0 (8,870.0-16,470.0) 0.10
Hematocrit (%) 41.7 (37.6-44.2) 40.8 (35.5-43.2) 0.20
Platelets (103/uL) 238.0 (195.0-281.0) 233.0 (200.5-319.5) 0.56
Na* (mmol/L) 138.8 (136.8-142.0) 137.2 (136.1-140.4) 0.23
K" (mmol/L) 3.9 (3.6-4.4) 4.4 (3.8-4.6) 0.03*
Creatinine (mg/dL) 0.9 (0.7-1.1) 1.1 (0.9-1.5) 0.001*
Total bilirubin (mg/dL) 0.6 (0.5-1.0) 0.6 (0.5-1.2) 0.88
APACHE Il score 10.0 (6.0-13.0) 16.0 (12.0-27.0) <0.001*
SOFA score 2.0 (1.0-3.0) 6.0 (3.0-9.0) <0.001*

CRRT duration (hr)

46.0 (11.5-141.8)

Values are presented as median (interquartile range) or number (%).
CRRT: continuous renal replacement therapy, GCS: Glasgow Coma Scale, APACHE II: Acute Physiology and Chronic Health Evaluation Il score,
SOFA score: Sequential Organ Failure Assessment score.

*p<0.05.

Table 2. Included variables and characteristics before and after propensity score matching

Before propensity score matching

After propensity score matching

Variable No CRRT group (N=69) CRRT group (N=27) p-value SMD NoCRRTgroup*(N=69) CRRT group* (N=27) p-value SMD
Age (y1) 63.0(49.0-720) 750 (69.5-79.0)  0.002 0.78 78 0 (66.1-80.0) 75 0(69.0-79.0) 041 -0.12
Male 42 (60.9) 22 (81.5) 009 053  50(71.9) 22 (81.5) 052 024
Amount (mL) 120.0 (100.0-250.0) 300.0 (200.0-300.0) 002 0.67 2540 (120.0-500.0) 300.0 200.0-300.0) 073 -0.15
Time from ingestion 3.0 (1.6-5.7) 1.4 (1.0-3.0) 0.01 -1.42 4(1.1-3.8) 4(1.0-3.0) 0.68 -0.04

to admission (hr)
APACHE Il score
SOFA score

10.0 (6.0-13.0)
2.0 (1.0-3.0)

16.0 (12.0-27.0) <0.001 0.83
6.0 (3.0-9.0) <0.001 1.03

20.0 (14.0-22.0)
7.0 (3.0-7.0)

16.0 (11.0-29.0) 0.83 -0.06
6.0 (3.0-9.0) 0.81  0.07

Values are presented as median (interquartile range) or number (%).
CRRT: continuous renal replacement therapy, SMD: standardized mean difference, APACHE IlI: Acute Physiology and Chronic Health Evaluation
Il score, SOFA score: Sequential Organ Failure Assessment score.

*Values are weighted by weighted percentages.
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Hazard ratio

CRRT 0.41(0.23-0.76) | | p<0.0044

0.2 0.3 04 05 0.6 0.7

Fig. 2. Hazard ratio of continuous renal replacement therapy (CRRT)
for mortality. The estimated hazard ratio was 0.41 (95% confidence
interval, 0.23-0.76; p<0.0044), indicating that CRRT decreased mor-
tality.
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