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Serum amylase as a prognostic marker of
organophosphate poisoning
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KEY WO R DS Abstract:

Background: Organophosphate (OP) insecticides are important compounds as the most probable

common cause of acute poisonings in developing countries. OP intoxication often presents as

OrganophOSphate medical emergencies, and its related morbidity and mortality have not decreased despite major

Intoxication advances in critical care. This study aims to determine the impact of serum amylase level for
estimation of prognosis in patients with acute OP poisoning.

Amylase ) ) . .
Methods: This observational case-control study was done during two years on 332 consecutive

PrOgnOSiS patients with acute OP poisoning. Clinical and demographic data, serum amylase level on early

admission time, morbidity, and outcome were determined. Data were analyzed in the form of a
frequency distribution table by using SPSS 11.0 version software.

Results: The mean age of patients with acute OP poisoning was 28.9 + 23.95 with slightly
female dominance. All patients were intoxicated via the gastrointestinal route. The mean amylase
level of patients with deterioration of mental status, tachycardia, ICU admission, and death was
significantly higher.

Conclusion: Among patients with OP poisoning, higher serum amylase than normal was associated
with severe clinical course and increased risk for mortality. Determination of serum amylase can
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Introduction

o rganophosphates (OP) have become the most
widely used agricultural insecticide worldwide.

Suicidal attempt with these easily accessible agents is a
major problem in developing countries.! These agents
are also used in chemical warfare as nerve agents.?2 OP
is absorbed rapidly via the oral, respiratory, or trans-
dermal routes, and has a high level of morbidity and
mortality, especially in developing countries.3* The mor-
tality rate of self-poisoning in developing countries is
10-20%, mainly caused by respiratory insufficiency
secondary to central depression of respiration, muscle
weakness, and/or direct lung effects by bronchospasm
and bronchorrhea.>¢ Several syndromes are associated
with OP poisonings, like acute cholinergic crises, interme-

diate syndrome (IMS) which can proceed from ~20%
of first, and OP-induced delayed neuropathy.* Because
of high mortality risk, both the acute cholinergic crises
and the intermediate syndrome are best managed in
an intensive care unit, unless the poisoning has been
very mild.# The principal pharmacological action is in-
hibition of acetylcholinesterase with acetylcholine accu-
mulation at all ganglia in the autonomic nervous system
and many synapses in the brain, skeletal neuromuscular
junctions, some postganglionic nerve endings of the
sympathetic nervous system and nerve of the adrenal
medulla, leading to overstimulation of acetylcholine
receptors.>* Currently, this view has challenged that
only inhibition of cholinesterase cannot account for the
wide range of impairments that have been reported
following OP poisoning. Manifestation of OP poisoning
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is categorized as the muscarinic, nicotinic, and central lyzed with Pearson's coefficient and for comparison of
nervous system. Overstimulation of muscarinic receptor the incidence of the complications chi-square test was
present with parasympathetic excitement, including mio- used. A P-value of < 0.05 was considered statistically
sis, bradycardia, and bronchorrhea. The nicotinic reac- significant.
tion consists of muscle fasciculation, cramping, and weak-
ness, while loss of consciousness, respiratory depression, Results
and seizures are due to central nervous system effects.
Diagnosis mainly is based on clinical signs.” Measurement Of 332 patients, 179 (53.9%) were female and 153
of plasma cholinesterase is the most distinct test of OP (46.1%) were males. Their mean age was 28.9 £13.95
poisoning.? Early antagonism of OP poisoning as evi- years. All intoxication was by acute ingestions of a
dence suggested, should be accompanied by better out- single OP with the intention of suicide. In the identified
comes.” Increased serum amylase is a well-documented cases the most commonly used toxins were chlorpyrifos,
biochemical derangement of OP poisoning which may be diazinon, and dimethoate. Most frequent clinical fea-
due to parasympathetic overstimulation of the pancre- tures were tachycardia (73.1%), gastrointestinal symp-
as.'0 The present study was performed to determine the toms (nausea, vomiting, abdominal pain) (29.7%), res-
impact of serum amylase level in estimation of severity piratory problems (crackles, tachypnea) (14.15%),
considered by certain parameters such as respiratory Confusion and coma (14.8%), and hypotension (1.2%)
failure, coma, hemodynamic disturbances, and prognosis (Table T1). No clinically significant bradycardia has
in patients with acute OP poisoning. been recorded. The mean hospital stay was 2.2 +2.28
days and 15.4% of patients were admitted to the in-
Materials and Methods tensive care unit. The mean serum amylase level in all
patients was 114.5 £103.24 U/L and an average of
This observational case-control study was done during 350.94+164.7 mg atropine per patient was adminis-
two years on 332 consecutive patients with acute OP tered. Mortality rate for all 322 OP exposures was
poisoning in intensive care and toxicological unit. Pa- 2.1%. The mean amylase level in patients with confu-
tients who enrolled in this study were diagnosed with OP sion or coma and tachycardia were significantly higher
poisoning through history by themselves or their compan- (p<0.05) (Table 1).
ion and associated clinical features. Plasma cholinester- Non survived patients and patients who need ICU
ase was not measured. Serum amylase without distinction admission had higher amylase level (p<0.05) (Table
of pancreatic or salivary type on early admission time 2,3).
was determined by a photometric assay using a quanti- ICU admission has been mostly for respiratory sup-
tative diagnostic kit of pars Azmoun company (Tehran, port.

Iran), then demographic data, clinical symptoms (gastro-

intestinal and respiratory tract symptoms), and signs Discussion

(pulse rate, respiratory rate, blood pressure, Glasgow

Coma Scale (GCS), need for mechanical ventilation, du- In this study rise in plasma amylase, more than 60%
ration of hospital stay, mortality and received amount of above the normal upper limit on the admission time was
atropine) were determined and collected by pre- associated with clinical severity and mortality following
designed questionnaire. Definition of hypotension is sys- OP poisoning. In other studies, this correlation was con-
tolic blood pressure of 90 mm Hg or less, hypertension firmed and recommended check of plasma amylase in
above 140 mm Hg, bradycardia by pulse rate less than all of the OP poisoning for prediction of severity of
60 beats per minute, and tachycardia by a heart rate of clinical sign, respiratory failure, shock, and coma.''-14
100 beats per minute or higher. Definition of coma is Hyperamylasemia is frequent in severe OP poisoning
GCS of 9 or less and hyperamylasemia is a serum con- and some authors considered it as a marker of OP poi-
centration more than 100 units per liter (U/L) (normal soning.'3-15 Acute pancreatitis in adults with OP poison-
<100 U/L). All patients received pralidoxime by proto- ing is estimated to be 12%, but hyperamylasemia be-
col (2 gr stat and 2 gr q 8 h up to 3 days) and atropine cause of low sensitivity and specificity is not a valid
based on symptoms and signs mainly crackles, excess parameter in the diagnosis of OP-induced pancreati-
body secretions (saliva, sweat). Data were analyzed in tis.12 16 So, serum lipase may be useful for the early
the form of a frequency distribution table using SPSS diagnosis of pancreatitis.’”® Tachycardia, as a most
11.0 version software. Continuous variables were ex- common clinical manifestation and associated with in-
pressed as means. Quantitative variables were ana- creased amylase, is a less frequent nicotinic sign (by
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Table 1: Frequency of clinical variables and relation with serum amylase. (P-value < 0.05 considered significant)

Groups Mean amylase in X )
) . Mean amylase in patients
tients with cl | P value

Clinical Variable " : " variables without clinical variables

Tachycardia 73% 159.49 107.30 0.029
Gastrointestinal symptoms 29% 110.65 115.61 0.691
Coma& Confusion 14.8% 194.95 103.64 0.015
Respiratory sign 14.1% 209.21 101.40 0.087
Fever 3% 109.10 114.69 0.866
Hypotension 1.2% 102.5 114.67 0.815

Table 2: Correlation of serum amylase and survival. (P-value < 0.05 considered significant)

Survival Survived (%) Non survived(%)
P value
Amylase 7 (2.1%) 325 (97.9)
Mean serum amylase level(U/L) 112.78 195.29 0.036
Table 3: Correlation of serum amylase and ICU admission. (P-value < 0.05 considered significant)
ICU admission
With ICU admission (%) whithout ICU admission (%)
Amylase P value
51 (15.4%) 281 (84.6%)
Mean serum amylase level(U/L) 176.76 103.22 0.012

stimulation of sympathetic ganglia), but here seems to
arise mainly from atropine administration. The amount of
received atropine is based on the continued stability of
muscarinic signs and symptoms. Tachycardia, which is a
symptom of atropinization, confirms adequate atropine
intake. Therefore, it can be claimed that the severity and
duration of muscarinic manifestation are related to
prognosis. After justifying tachycardi, gastrointestinal
symptoms are the most frequent presentation.*

Oral ingestion of OP pesticides in a suicidal attempt
is a major health problem especially in developing coun-
tries.'” Diagnosis and aggressive management of acute
poisoning with these lethal substances are required for
decreasing morbidity and mortality.'81? Time of antidote
administration seems to be a key factor in patient’s out-
come.?0 Life-threatening intoxication is characterized by
altered consciousness, seizure, urinary incontinence, and
respiratory suppression. Respiratory failure is a most
common complication and cause of death.!8 In this study
high amylase level in admission time predict a higher
probability of having morbidity (ICU admission, confu-
sion or coma, need more atropine for symptoms relief)
and mortality. Multiple systems have been introduced for
the prediction of outcomes in OP poisoning which can be
based on clinical or laboratory data. Noshad H et al.
showed a mortality rate of patients with mechanical ven-
tilation of 50%, despite 11.7% without mechanical venti-

lation.’? Liu JH et al. showed 50% mortality of acute
OP poisoning with respiratory acidosis and 25% with
metabolic acidosis, thus the prediction of the outcome in
patients with acute OP poisoning can be determined by
quick acid-base interpretation before hospitalization.?!
Respiratory acidosis, ICU admission, and mechanical
ventilation are intertwined and represent one concept.
It was not possible to measure plasma cholinesterase
(PCE) that decreased by OP induced acetylcholinester-
ase inhibition. In Lin C-L et al. and Goswamy R et al.
studies, miosis, unconsciousness, bradycardia, fascicula-
tion, and low PCE level were significant factors associ-
ated with respiratory failure and requirement of venti-
latory support.?223 Chaudhary SC et al. recommend
quantification of PCE level at the admission time for
categorization of OP poisoning severity and estimation
of prognosis.?* Serum amylase showed a statistically
significant negative correlation with PCE and the high-
est accuracy for severity assessment of OP poisoning
then followed by keratin phosphokinase (CPK) and
Lipase.?s
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