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Time-variable Analysis of Cholinesterase Levels in Patients
with Severe Organophosphate Poisoning

Han Joon Kim, M.D., Mi Jin Lee, M.D., Kyu Nam Park, M.D.
Department of Emergency Medicine, College of Medicine, The Catholic University of Korea, Seoul, Korea

Purpose: Previous studies have reported that plasma cholinesterase (AchE) concentration can serve as a useful
prognostic parameter in cases of acute organophosphate (OP) poisoning. However, there has been considerable
disagreement regarding the degree of its prognostic value. Earlier cross-sectional and one- time point studies were
plagued with methodologic flaws, making it difficult to interpret their results. The purpose of this study was to clarify
the prognostic value of time-variable cholinesterase levels and their relationship with clinical outcomes in OP
poisoning.

Methods: We reviewed medical and intensive care records of patients with acute OP poisoning admitted to our
emergency department between March 1998 and Sep 2006. We collected patient information regarding poisoning,
clinical, and demographic features. Patients were assessed for clinical outcomes and AchE concentrations on days
1, 2, 3, 5, and 7 and on the final day.

Results: During the study period, 58 patients were enrolled in this study. There was a statistically significant
difference in the AchE differentials on 1-3 days for patients requiring mechanical ventilation and for patients with
mild poisoning (p<0.05). Also, the decrease in the log AchE concentration correlated with longer durations of
mechanical ventilation (r=-0.411, p=0.002).

Conclusion: In severe OP poising, measurements of time-variable AchE concentrations can be helpful in the
prediction of mortality, the development of intermediate syndrome, and duration of mechanical ventilation.
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Table 1. The results of clinical data for survival versus non-survival group in patients with severe organophosphate poisoning

Survived Died
p-value
(n = 46) (n=12)
Sex (female:male) 21:25 3:9 0.324
Age (years) 56.98+15.89 57.75£21.87 0.891
Systolic blood pressure (mmHg) 137.34+31.66 80.86143.53 0.000*
Diastolic blood pressure (mmHg) 79.72£17.74 46.57*21.09 0.000*
QTc interval in ECG (msec) 438.71£55.27 427.171£63.40 0.641
Serum Cholinesterase level
(NL: 4,250-7,250 IU/L)
0~ 1 day 532,00 791.63 686.251857.99 0.557
1 ~ 2 day 682.68 = 780.94 288.711264.57 0.206
2 ~ 3 day 978.171£1180.43 211.00%229.20 0.019*
3~S5day 127487+ 917.18 553.501£344.36 0.299
Initial AchE < 10% of NL value 29/46 (63.0%) 6/12 (50.0%) 0.513
Decline 4 AchE on 1~3 day 15/46 (32.6%) 11/12 (91.7%) 0.000*
Hypoxic index 254.861147.42 108.03+47.58 0.001*
Arterial pH 7.357E£ 0.130 7.125%£0.167 0.000*
HCO; (mEq/L) 21.37% 4.54 14.67+8.74 0.092
Maximal Amylase level (IU/L) 605.34663.58 825.00%1084.99 0.469

AchE: Serum Acetylcholinesterase
* p-value < 0.05
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Fig. 1. The box plot of time-variable serum cholinesterase levels between survival and dead group.

AchE: Serum Acetylcholinesterase
* p-value < 0.05
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Table 2. The results of clinical data for Non-mechanical ventilation versus Mechanical ventilation group in patients with severe

organophosphate poisoning

MV (-)

MV (+)

p-value
(n=14) (n=44)
Serum Cholinesterase level
(NL: 4,250-7,250 TU/L)
0~ 1 day 1097.50£1130.26 394.14 £ 583.95 0.041*
1 ~2 day 1651.83= 839.15 309.96 +298.65 0.011*
2 ~ 3 day 2239.801+1097.44 426.591+718.14 0.000*
3 ~5day 2244.501+1079.75 1049.40+807.44 0.075
5~ 7 day 1816.00+ 616.65 1539.421920.22 0.624
> 1 week 1433.50+1362.59 2480.77£909.58 0.171
Hypoxic index 38240t 46.36 182.54%+133.01 0.003*
Arterial pH 7.395+0.035 7.284£0.181 0.004*
Maximal Amylase level (IU/L) 397.29+ 274.04 702.72*+814.14 0.722

MV(-): patients without mechanical ventilator therapy; MV (+): patients who required mechanical ventilation during their hospital days

* p-value < 0.05
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Fig. 2. The box plot of time-variable serum cholinesterase levels between Ventilator treatment-required group and Not-required group.

Ventilator(-): patients without mechanical ventilator therapy
Ventilator(+): patients who required mechanical ventilation
* p-value < 0.05
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Table 3. The results of clinical data for non-IMS versus IMS group in patients with severe organophosphate poisoning

IMS (-) IMS (+) pevalue
(n =30) (n=28)
Serum Cholinesterase level
(NL: 4,250-7,250 TU/L)
0~ 1day 78230 987.05 329.93+443.34 0.028*
I ~2day 70439+ 842.19 396.45+366.92 0.263
2 ~3 day 1008.06 +1250.39 387.00£356.76 0.087
3 ~5day 1704.00 £ 1034.60 909.64 £707.96 0.079
S ~7 day 1264.89 765.30 1793.31£914.28 0.171
> 1 week 1808.25%= 972.62 2534.91£964.31 0.220
Hypoxic index 221.69%= 140.53 220.27+£154.58 0.981
Maximal Amylase level (IU/L) 609.20E 729.25 689.351+795.75 0.742
Mortality rate 16.7% 25.0% 0.434

IMS(-): patients who not complicated the intermediate syndrome; IMS(+): patients with the intermediate syndrome
* p-vatlue < 0.05
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Fig. 3. The box plot of time-variable serum cholinesterase levels between patients with and without intermediate syndrome.
IMS(-): patients who not complicated the intermediate syndrome
IMS(+): patients with the intermediate syndrome
* p-value < 0.05

JOURNAL OF THE KOREAN SOCIETY OF CLINICAL TOXICOLOGY 117



Table 4. Comparison of clinical application and prediction of severity between initial AchE level and 4 AchE change on 1-3 day evaluation

—
—_

4 AchE change on 1-3 day

Normal AchE lowest value

A AchE |

4 AchE 1

<10 %
(n=35)
229+17.7

> 10 %

E=raf=]

p-value

(n=26)
149+10.5

(n=32)
243+19.8
41.6+17.7
1132 (3.1%)
90.6+23.3

436.8+61.6
266.2+131.0

p-value

=23)
153143
29.4+19.7

6/23 (26.1%)

(n

b

SIXIN\ M43 Ml 23 2006

0.031%*
0.000*
0.000*
0.897
0.737
0.045%
0.007*
0.071
0.127
0.088
0.008%*
0.208
0.237
0.196
0.653

18.0+13.4
11/26 (42.3%)
89.2+29.8
43791475
181.9+107.5
7.22+0.19
17.8+7.4
8.27+7.95
9/25 (36.0%)
24126 (92.3%)
9/15 (60.0%)
19/26 (73.1%)
15/26 (57.7%)
3/18 (16.7%)

7.3810.10
21.5+4.7
6.26+8.19
5/31 (16.1%)
20/32 (62.5%)
9/23 (39.1%)
18/31 (58.1%)
13/32 (40.6%)
2120 (10.0%)

0.849
0.518
0.005*
0.973
0.005*
0.096
0.337

AchE: acetylcholinesterase; CPR: cardiopulmonary resuscitation; ARDS: acute respiratory distress syndrome; MAP: mean arterial pressure

#p<0.05

0.074
0.829
0513
0.959
0440
0.367
0.013*
0.272

31.6=20.0
6/35 (17.1%)
89.9+22.7
442.1+662
230.9+132.2
7.35+0.12
19.5+5.0
9.06+8.83
10/33 (30.3%)
31/35 (88.6%)
10/21 (47.6%)
27/34 (79.4%)
20/35 (57.1%)
2124 ( 8.3%)

90.1+32.3
429.4+33.
235.5+126.1
727020
20.6+7.3
4.39+5.95
4123 (17.4%)
13/23 (56.5%)
8/17 (47.1%)
10123 (43.5%)
8/23 (34.8%)
3/14 (21.4%)

Delayed ventilator weaning(n,%)
Intermediate syndrome (n,%)

Mean arterial pressure (mmHg)
MAP < 60 mmHg (n,%)

QTc interval in ECG (msec)

Hypoxic index

Arterial pH

Ventilator duration (day)
CPR performed ratio (n,%)
Ventilator required (n,%)
ARDS (n,%)

Hospital duration (day)

Survival day
Mortality (n,%)
HCO3; (mEq/L)
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Fig. 4. The 60-day survival curves in severe organophosphate poisoning patients related to initial AchE level and decline 4 AchE on 1-3
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