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Purpose: This report describes a case of organophosphate intoxication refractory to atropine in which glycopy- 
rrolate was used to reduce cholinergic symptoms, and describes the development of intermediate syndrome, an 
uncommon subacute complication of organophosphate poisoning. 
Cl inical features: A 44-yr-old woman presented in cholinergic crisis following malathion ingestion. Treatment 
was initiated with atropine and pralidoxime. Despite clinical signs of adequate atropinisation, the patient contin- 
ued to have profuse bronchorrhoea, which resolved with glycopyrrolate. During her course in the intensive care 
unit, she displayed a subacute deterioration in neuromuscular and mental status with decrement-increment phe- 
nomenon on electromyography consistent with intermediate syndrome. The patient eventually made a complete 
recovery. 
Conclusion: This case report describes the successful use of glycopyrrolate in organophosphate intoxication and 
the development of the intermediate syndrome, characterised by onset of weakness of neck flexors, proximal 
limb muscles, and respiratory muscles within one to four clays after poisoning. Recognition of the syndrome is 
important in light of the potential for respiratory depression requiring ventilatory support. 

Ob jec t i f  : Cette observation d&rit un cas d'intoxication aux organophosphor& r6fractaire ~ ratropine o6 le 
glycopyrrolate a ~t~ utilis~ pour diminuer les sympt6mes cholinengiques, et d&rit  aussi le d~veloppement d'un 
syndrome interm~diaire, une complication subaigu~ non fr~quente de I'empoisonnement aux organophosphor~s. 
l~,l~ments cl iniques : Une femme de 44 ans se pr&ente en crise cholinergique suite ~ I'ingestion de malathion. 
On d~bute le traitement ~. ratropine et ~ la pralidoxime. Malgr~ des signes cliniques d'atropinisation adequate, la 
patiente continue ~ pr&enter une bronchorrh~e profuse, qui rentre dans I'ordre avec le glycopyrrolate. Durant 
son s~jour aux soins intensifs, elle pr&ente une d&&ioration subaigua de la fonction neuromusculaire et men- 
tale avec ph~nom~ne incr~mentiel-d&r~mentiel ~ I'~lectromyographie, compatible avec un syndrome interm~- 
diaire. Cette patiente va &entuellement r&up&er compl&ement. 
Conclusion : Cette observation ~ propos d'un cas d&ri t  I'utilisation avec succ& du g!ycopyrrolate dans I'intox- 
ication aux organophosphor& et la survenue d'un syndrome interm~diaire caract&is~ par rapparition de faiblesse 
au niveau des fl&hisseurs du cou, des muscles proximaux des membres et des muscles respiratoires survenant 
dans un d~lai de un ~ quatre jours apr& I'intoxication. Lidentification de ce syndrome est importante ~ cause de 
son potentiel d'insuffisance respiratoire n&essitant un support ventilatoire. 
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O KGANOPHOSPHATES are commonly 
found in agricultural insecticides and irre- 
versibly inhibit acetylcholinesterase (ACHE), 
preventing the cleavage of acetylcholine to 

acetic acid and choline. Intoxication occurs through 
absorption from skin or respiratory and gastrointestinal 
tracts; diagnosis is based on clinical findings and erythro- 
cyte AChE levels. I Symptoms of organophosphate intox- 
ication are those ofcholinergic stimulation l;  and delayed 
neuropsychiattic sequelae including a subacute paralytic 
syndrome known as the intermediate syndrome. 
Treatment includes nicotinic antagonism and AChE reac- 
tivation with oximes 3 and muscarinic antagonism with 
atropine s and more recently with glycopyrrolate. ~ We 
present a case of organophosphate poisoning with inter- 
mediate syndrome treated with glycopyrrolate. 

Case report 
A 44-yr-old woman was found flaccid with profuse 
bronchorrhoea four hours after ingestion of 125 ml 
malathion 50%, an organophosphate insecticide. The 
trachea was intubated and she was given 1 mg 
atropine and 2 mg naloxone iv by the paramedics. 

In the emergency room, her heart rate was 122 
bpm, blood pressure was 138/78 mmHg, tempera- 
ture was 35.5~ and ventilation was at 12 breaths per 
min. Her skin was dry. Cardiorespiratory and abdom- 
inal examinations were normal. She was alert and 
responded appropriately by blinking her eyes. Her 
pupils were unequal, midsize, and sluggishly reactive. 
Motor examination initially revealed flaccid tone with- 
out fasciculafions and a/s strength in the proximal limb 
muscles. Except for 1/4 Achilles tendon reflexes, all 
deep tendon reflexes were absent. 

Electrolytes, urea, creatinine, glucose, measured 
osmolality, haemoglobin, and platelet count were nor- 
mal. White blood cell count was 21 • 109.L -l. A 
screen for acetaminophen, ethanol, salicylates, and tri- 
cyclic acids was negative. Erythrocyte AChE activity 
level was undetectable. Electrocardiogram and chest 
x-ray were normal. 

In the emergency room 50 g charcoal via nasogas- 
tric tube and atropine and pralidoxime iv (Table) were 
administered. More atropine and charcoal were given 
in the intensive care unit (ICU). Over the next 48 hr 
in the ICU she developed a fluctuating level of  con- 
sciousness, her pupils became pinpoint, gag reflex dis- 
appeared, and she was unable to raise her neck and 
limbs against gravity. Electromyography on day 8 
showed a decrement-increment response with repeti- 
tive supramaximal ulnar stimulation at 3, 10, and 
20 Hz. Profuse bronchorrhoea continued despite evi- 
dence of adequate atropinisation (mydriasis, tachycar- 

dia, anhidrosis) and pralidoxime. She remained venti- 
lator dependent with maximum inspiratory pressure 
decreased to -10 cm H20. On day 7, she developed 
nosocomial pneumonia, which resolved with broad 
spectrum antibiotic therapy. Aerosolised ipratropium 
8 puffs q4h and glycopyrrolate iv (Table) were start- 
ed; atropine and pralidoxime were discontinued the 
next day. Glycopyrrolate effectively managed her 
bronchorrhoea and was discontinued on day 11. The 
trachea was extubated on day 13 and she was trans- 
ferred to a medical ward. 

Three days later, she had occasional episodes of con- 
fusion, agitation, and visual hallucinations. On day 23, 
she displayed more agitation, disorientation, fluctuating 
level of consciousness, visual hallucinations, and somat- 
ic delusions. She became aggressive and inappropriate, 
voiding on the floor and throwing faeces, and was trans- 
ferred to a psychiatric ward. 

All investigations including electroencephalogram and 
non-contrast computed tomogram of the head were nor- 
mal aside from a platelet count of 884 x 109.L -1 and a 
mildly elevated gamma-glutamyl transferase of 76 U-L q 
(normal 0-30 U.Lq). The patient was secluded and treat- 
r with oral lorazepam. Her delirium resolved over 48 hr 
and she returned to the psychiatric ward. She was 
discharged from hospital on day 35 in stable condition. 

Discussion 
We have presented a case demonstrating acute mani- 
festations of organophosphate poisoning in which gly- 
copyrrolate was required for profuse bronchorrhoea 
refractory to atropine. Our case also demonstrates 
findings compatible with intermediate syndrome and 
organophosphate delirium. 

Glycopyrrolate, with its high selectivity for peripher- 
al cholinergic sites, has been suggested as a useful drug 
in organophosphate intoxication for controlling secre- 
tions with minimal side-effects of  flushing, tachycardia, 

TABLE Drug therapy administered for acute organophosphate 
poisoning. 

Day Atropine Glycopyrrolate Pralidoxirae 
(rag) (rag) (g) 

1 4.5 
2 17.0 
3 12.0 
4 4.0 
5 4.0 
6 3.5 
7 2.0 
8 
9 
10 

0.7 
4.5 
2.2 
0.8 
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and depressed level of consciousness often experienced 
with atropine. 4,6 Glycopyrrolate has the advantages of 
better secretion control, less tachycardia, and inability 
to cross the blood-brain barrier but it is less effective in 
treating bradycardia and may not affect central neuro- 
logic effects from organophosphates, s,6 In two cases of 
organophosphate poisoning, a combination of glycopy- 
rrolate and atropine adequately controlled bronchor- 
rhoea and bradycardia without causing tachycardia. 6 A 
double-blind randomised trial of 39 patients comparing 
glycopyrrolate and atropine showed no differences in 
clinical outcomes and complications. 4 However, the 
small sample size precludes exclusion of a Type II error. 
The use of giycopyrrolate with or without atropine in 
organophosphatr poisoning requires further study. 

Within 48 hr of  presentation, our patient's muscle 
strength and mental status deteriorated, consistent 
with the "intermediate syndrome" which may occur 
one to four days following the acute cholinergic phase 
and is characterised by neck and proximal motor 
weakness, cranial nerve palsies, and respiratory muscle 
paresis along with depressed or absent tendon reflex- 
es. 7,s Repetitive ulnar nerve stimulation with nine 
supramaximal stimuli at 10 to 50 Hz recorded over 
the abductor pollicis brevis results in a decremental 
response, maximal at the second stimulus, followed by 
incomplete amplitude recovery (decrement-increment 
phenomenon) as seen in our patient or complete fade 
(decrement response). 7-9 Post-tetanic facilitation is 
absent and train-of-four supramaximal stimuli at 2 Hz 
results in normal amplitudes. 7 No definitive treatment 
has been described but recognition is important since 
the syndrome carries a risk of  death from respiratory 
failure. Persistent electromyographic abnormalities 
predicted the need for ongoing ventilatory support in 
one study. 9 Normalisation of  electromyographic find- 
ings occurs two to three days before recovery, which 
may take five to twenty days. 7,s Most patients will not 
develop delayed polyneuropathy. In one case series, s 
eight of nineteen patients (42%) developed intermedi- 
ate syndrome suggesting that a high index of suspicion 
is needed to identify this sequela of  organophosphate 
poisoning. The true incidence of  intermediate 
syndrome is unclear since reporting bias confounds 
available case series evidence. 

We believe that our patient developed delirium 
from organophosphate intoxication three weeks post- 
ingestion since no other identifiable organic cause was 
found. Behavioural symptoms including depression, 1~ 
psychosis, n aggression, 13 irritability, and memory and 
concentration problems 12 have been reported late after 
organophosphate poisoning. Causation is difficult to 
demonstrate as most descriptions are case-reports. One 

case series reported "delirium combativeness" and 
hallucinations in ten of 190 patients. *4 The few case- 
control studies available regarding causation of  neu- 
robehavioural symptoms by organophosphates Is-w 
show conflicting results. 

Aside from acute and subacute neurological symp- 
toms, organophosphate can cause a number of chronic 
neurological sequelae including a delayed sensorimotor 
polyneuropathy characterised by predominantly lower 
limb spasticity and ataxia. Upper limbs are involved 
in severe cases. Onset occurs two to four weeks post- 
exposure 2,s and recovery is slow and often incomplete. 2 
No effective treatment is available. Our patient did not 
develop this problem. 

In summary, this case of organophosphate poisoning 
describes the successful use of glycopyrrolate, which has 
the advantage ofantimuscarinic activity without the cen- 
tral anticholinergic side effects associated with atropine. 
Our patient developed the Intermediate Syndrome, an 
uncommon sequela that occurs shortly after the acute 
cholinergic phase of intoxication. Recognition is impor- 
tant in light of the associated potential for respiratory 
depression requiting ventilatory support. 
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