
Introduction

Poisoning by organophosphate (OP) insectici-
des represents one of the potentially most severe
entities within the setting of poisoning. Its inci-
dence in Spain is relatively frequent in the agricul-
tural areas of Almería, Levante, and the Canary
and Balearic Islands1-3. Entry routes include digesti-
ve (suicide attempts or accidental exposure), cuta-
neous and/or inhalation (accidental exposure at
the worksite), with parenteral poisoning being ra-
re4.

After receiving a case of severe OP poisoning, si-
milar cases attended in our hospital over the last
11 years were reviewed. All were initially attended

in the Emergency Department with a posterior hos-
pital stay of more than 7 days.

Methods

A retrospective review of all the cases coded as
poisoning by insecticides (CIE 989) from January 1,
1996 to December 31, 2006 was made through
the Clinical Documentation Department of the Son
Dureta Hospital in Palma de Mallorca, Spain. A
group of 34 cases was obtained of which 18 co-
rresponded to PB and carbamates (CIE 989.3). Of
these, the adults attended in our emergency de-
partment (16 cases) with a hospital stay of more
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Objective: To review all the organophosphate poisonings (OP) over a 11-year peri-
od which required at least seven days of admission at our hospital.
Methods: Descriptive retrospective study of patients with OP attended at the hos-
pital from 1996 to 2006. The variables age, sex, type of poisonous compound,
destination at admission, length of stay, environment (rural or urban), cause of
poisoning, clinical symptoms, therapeutic measures, acetylcholinesterase measure-
ment, and history of psychiatric disorders were assessed. 
Results: Eight patients were included, mean age 49 years (range: 26-65), 50% fe-
male. Poisonous compound were pure OP (50%), OP plus herbicide (25%) and OP
plus carbamate (25%). Mean hospital stay was 40,5 days. Mean stay in the ICU in
6 patients who required intensive care was 23 days. Five (63.5%) patients were
from rural origin and 3 (27.5%) were urban cases. Five cases (62.5%) were suicide
attempts, 2 (25%) were accidents and the reason was not clear in one case. 100%
presented with cholinergic syndrome, 2 cases (25%) mild muscarinic syndrome
and 6 cases (75%) muscarinic, nicotinic and central symptoms. Four cases (50%)
presented intermediate syndrome and 4 cases relapse of cholinergic symptoms. Se-
vere hypothermia was present in 2 cases. Respiratory insufficiency was seen in 6
patients, which required orotracheal intubation. Gastrointestinal decontamination
was performed in 6 cases. Two patients received activated charcoal without lavage.
Atropine was used in 5 cases (62.5%) and pralidoxime in 4. Hemoperfusion with
activated carbon and hemofiltration was used in one case. Serum cholinesterase
activity was measured in 6 cases. 
Conclusion: Severe organophosphate poisonings has multiple symptoms. If general
measures adopted are not enough and/or treatment is withdrawn early they can
increase significantly. [Emergencias 2008;20:00-00]
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than 7 days were selected with the aim of revie-
wing possible serial laboratory determinations (cho-
linesterases) and on considering that this hospital
stay was representative of the patients with greater
clinical repercussion and, consequently, with more
data available in their clinical history. The final sam-
ple was of 8 cases.

The following variables were studied: sociode-
mographic, psychiatric history, product causing the
poisoning, the cause of poisoning, clinical manifes-
tations presented and complications, therapeutic
approach and laboratory determinations as well as
the need or not for admission in an intensive care
unit (ICU).

The erythrocyte cholinesterase determinations
were performed using the butirylthiocholin me-
thod. This technique has been adapted to a Hitachi
717 (Roche) analyser. The measurement interval is
from 35 to 16,000 U/L and the reference values
are: from 6,400 to 15,500 U/L for children, men
and women under 40 years of age; from 5,100 to
13,500 U/L for women from 16 to 36 years old;
and from 4,400 to 10,900 U/L for women who are
pregnant or receiving contraceptives.

Results

The study sample included 8 adults: 4 cases
(50%) corresponded to women and the other 4
(50%) men with a mean age of 49 years (range:
26-65 years). The product used was pure OP insec-
ticide on 4 occasions, a mixture of PR and herbici-
de on 2 (25%) and OP and carbamate the remai-
ning 2 (25%). The mean hospital stay was 40 days
with a mean of 23 days in the ICU in the 6 cases
requiring admission to this unit (75%). All the pa-
tients were discharged following resolution of the
clinical picture.

The site of poisoning was a rural setting on 5
occasions (62.5%) and an urban setting in 3
(37.5%). With respect to the causes, 5 were diag-
nosed as a suicide attempt (62.5%), two as acci-
dents (25%) and one undetermined (12.5%). Six
of the 8 patients (75%) presented a psychiatric his-
tory.

With respect to the clinical manifestations, the
8 cases (100%) presented a cholinergic syndrome,
two as a mild muscarinic syndrome (25%) (sialor-
rhoea in one and vomiting in another) and 6 with
muscarinic, nicotininc and central symptomato-
logy (75%) (Table 1). In addition, 4 patients pre-
sented an intermediate syndrome (50%) consis-
ting in respiratory musculature involvement, the
neck and the extremities, with severe respiratory

insufficiency which appeared from 24-96 hours
post-exposure and after having surpassed the cho-
linergic phase which did not respond to the use
of antidotes (atropine and oximes)5-7. In 4 cases
recurrence of the cholinergic syndrome occurred
(50%) (Table 2). Another clinical manifestation
observed was severe hypothermia of 32% in 2 ca-
ses (25%), myocardial lesions with ST alterations
in 3 cases (37.5%), and hyperglycaemia without
previous known diabetes on 2 occasions (25%)
(Table 2).

The most frequent complications observed we-
re respiratory insufficiency in 6 patients (75%),
pneumonia due to methicillin-resistant Staphylococ-
cus aureus, Escherichia coli, Serratia marlescens and
Pseudomonas aeruginosa in 5 cases (62.5%) and
metabolic acidosis in 4 cases (50%). Plasma anti-
cholinesterase activity was determined in 6 cases
(75%).

In regard to therapeutic actions, gastric decon-
tamination was performed with the administration
of activated charcoal in 6 cases (75%). In 2, acti-
vated charcoal was administered without previous
gastric lavage (25%). Atropine was used in 5 ca-
ses (62.5%), one intramuscularly5 (12.5%) in the
healthcare centre prior to transfer to the hospital.
In 4 cases (50%) oximes were used (pralidoxime).
In one case haemoperfusion was performed with
activated charcoal and haemofiltration (12.5%).
Six patients required orotracheal intubation
(75%).
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Table 1. Most frequent neurological syndromes found in this
review

Muscarinic syndrome 8 (100%)
Vomiting
Myosis
Sialorrhoea
Diarrhoea
Bronchial hypersecretion
Arterial hypotension
Bradycardia
Hypothermia
Paleness
Sweating
Somnolence
Fever
Nicotinic syndrome 6 (75%)
Fasciculations
Electrocadiographic alterations
Tachycardia
Hyperglycaemia
Central syndrome 6 (75%)
Coma
Confusion
Convulsion 
Toxic encephalopathy
Intermediate neuromuscular syndrome 4 (50%)
Tetraparesis
Tetraplegia
Respiratory depression



Discussion

A higher incidence of cases of poisoning of this
type was observed in the rural setting in accordan-
ce with the literature reviewed3,6. Three out of the 5
rural cases belonged to the same town (Pollença).
It is of note that this population is not particularly
known for its agricultural character but rather for
being an important tourist centre with a high level
of life. The habitual use of these products as pesti-
cides in private gardens, and thus, their easy acces-
sibility may justify this local increase.

All the suicide attempts coincided with psychia-
tric histories with previous attempts already having
been made, similar to the study by Suárez3. In one
of the cases it could not be determined whether
the cause was a suicide attempt or was due to pre-
vious cognitive deterioration of the patient (on
neurological study).

With regard to the clinical manifestations, it was
found that the cases with mild symptomatology
(only muscarinic) coincided with accidental inges-
tion (fumigated parsley and oral contact by inges-
tion of a product in an inadequate container). In
the cases presenting with more persistent sympto-
matology, which was generally with a severe choli-
nergic picture, this was produced after the imple-
mentation of initially slightly aggressive measures:
mildly aggressive or no digestive decontamination,
non adequate use of antidotes whether because
they were not used or due to early withdrawal
(< 48 hours). Greater severity of the episode was
also observed with early withdrawal of respiratory
support measures and this persistence may be rela-
ted to redistribution of the toxin in fat tissue be-
cause of its high liposolubility5,7. Interestingly, the
only case in which gastric decontamination was
performed with repeated doses of activated charco-
al corresponded to accidental poisoning with mild

clinical manifestations. Activated charcoal was ad-
ministered in all the cases without having carried
out previous gastric lavage (or aspiration).

The variability in the treatment of the more se-
vere patients requires critical reflection. In one case,
despite the presentation of severe, obvious clinical
manifestations (in whom plasma anticholinesterase
activity was not determined) pralidoxime was not
administered but haemoperfusion with activate
charcoal and haemofiltration were implemented on
admission to the ICU. Another case, with the lon-
gest hospital stay and clear, recurrent symptomato-
logy received basic support measures and sympto-
matic treatment with minimum doses of antidotes
in the beginning. Finally, another patient with mus-
carininc manifestations and an intermediate syndro-
me requiring several reintubations (for extubations
performed too early) underwent up to 12 seried
determinations of serum cholinesterase activity
(with an initial result of 144 U/L and a last value of
4,814 U/L) with no antidotes having been adminis-
tered at any time. It therefore seems necessary to
perform an update of this syndrome among the
personnel working in emergency care services and
emergency departments with the aim of unifying
and optimising the treatment for this type of pa-
tient.

Reintubation was required in all the cases of se-
vere poisoning in whom orotracheal intubation was
withdrawn at 24-48 hours, mainly due to recurren-
ce of the muscarinic syndrome or the appearance
of an intermediate syndrome with severe deteriora-
tion in respiratory function.

The controversy on the use or not of oximes in
this type of poisoning is of note. Nogué5 recom-
mended their use in medium or high severity poi-
sonings before 36 hours and always after the initial
use of atropine, although no controlled studies ha-
ve demonstrated their efficacy. Ferrer7 reported a si-
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Table 2. Individual clinical, analytical and epidemiologic data of the cases in this series

1st case 2nd case 3rd case 4th case 5th case 6th case 7th case 8th case

Activity Not deter. 144 Undetectable 590 250 Not deter. Not deter. 173
SC
Days of admission 8 29 43 135 25 12 35 33
Days of ICU stay 0 29 30 30

18 0 No consta 16
Clinical manifestations Musc. syn. Musc. syn. Musc. syn. Musc. syn. Musc. syn. Musc. syn. Musc. syn. Musc. syn.

Nicotinic Nicotinic Nicotinic Nicotinic Nicotinic 
Interm. Interm. Interm. Interm.
Central Central Central Central Central Central

Antidotes None None Atropine Atropine Atropine None Atropine Atropine
Pralidoxime Pralidoxime Pralidoxime Pralidoxime

Product Diacinon Unknown Chloripyrif Unknown Paraquat Chloripyrif Dimetoate
+
Cyclohexanone

CSC: serum cholinesterase; UCI: intensive care unit; Not deter: Not determined; syn: syndrome; musc: muscarininc.



milar opinion in an in vitro study recommending
the rapid application of oximes which may be ef-
fective even 24 hours post-poisoning. Suárez3 is of
note with respect to the contraindication of the use
of oximes for poisoning with carbamates because
of the possible production of a carbamylate oxime
inhibidor of acetylchoinesterase which is potentially
more toxic than carbamate itself.

The most frequent complication observed in
these patients was respiratory insufficiency followed
by pneumonia10.

Lastly, the difficulties encountered to carry out
the present study are worthy of mention mainly
due to the deficiencies in the registry systems of cli-
nical histories. The absence of a specific follow up
of these patients makes it impossible to determine
whether they have presented any type of late se-
quelae related to the poisoning episode as has be-
en described in the studies by Nogué, Ferrer and
Serviá. Likewise, it was not possible to perform a
follow up of the evolution of the analytical determi-
nations of plasma anticholinesterase activity in the-
se patients.

As in other poisonings, the importance of obtai-
ning the maximum information possible from the
families and/or accompanying persons as well as
from the first care givers or assistants at the site
should be emphasised to thereby facilitate rapid
diagnostic work up and, subsequently, apply the
most appropriate and aggressive therapeutic mea-
sures early.
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Revisión de las intoxicaciones graves por insecticidas organofosforados atendidas en un
período de 11 años (1996-2006)

Barco JC, Omar C, Puiguriguer J, Coll I, Barceló B, Castanyer T

Objetivo: Revisar las intoxicaciones por organofosforados (OF) en un período de 11 años atendidas en nuestro hospital
que requirieron ingreso de 7 días o más.
Método: Estudio retrospectivo descriptivo de pacientes intoxicados por insecticidas OF atendidos entre 1996 y
2006 con una estancia hospitalaria igual o mayor de 7 días. Se analizan las siguientes variables: la edad, el se-
xo, el tipo de producto, el destino del ingreso y la duración de las estancias hospitalarias que generaron, el
hábitat de residencia (rural o urbano), la causa de la intoxicación, la sintomatología clínica, las medidas tera-
péuticas aplicadas, la presencia de antecedentes psiquiátricos y las determinaciones seriadas de colinesterasas
sérica.
Resultados: Se han incluido 8 pacientes, el 50% de los cuales eran hombres, con una edad media de 49 años. El pro-
ducto un OF puro (50%), un OF más herbicida (25%) y un OF más carbamato (25%). La estancia media hospitalaria
fue de 40 días y en los 6 pacientes que requirieron unidad de cuidados intensivos (UCI) su estancia en ella fue de 23
días. Cinco casos procedían del medio rural (62,5%) y 3 del urbano (37,5%), y en 5 casos (62,5%) exitió intención
suicida. Todos los pacientes presentaron síndrome colinérgico, el 25% síndrome muscarínico leve el 75% sintomatolo-
gía muscarínica, nicotínica y central. En el 50% de casos se produjo un síndrome intermedio y en el 50% hubo recidi-
va colinérgica. Hubo hipotermia severa en 2 casos e insuficiencia respiratoria en 6 pacientes, los cuales requirieron in-
tubación orotraqueal. Se realizó descontaminación gástrica en 6 casos, en 2 se administró el carbón sin lavado previo,
en 5 la atropina, en 4 la pralidoxima y en 1 el carbón activado y la hemofiltración. La colinesterasa sérica fue determi-
nada en 6 casos.
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Conclusión: Las intoxicaciones graves por OF presentan una gran riqueza sintomática, la cual es mayor cuando las
medidas iniciales adoptadas no son enérgicas y/o si se produce una retirada precoz del tratamiento. [Emergencias
2008;20:207-211]
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