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Abstract
Background: Respiratory failure is the most common cause 
of morbidity and mortality in organophosphate (OP)-in-
toxicated patients. We aimed to assess and compare the 
need for re-intubation and outcome between patients with 
self-extubation (SE) and planned extubation (PE).

Methods: All OP-poisoned endotracheally intubated pa-
tients admitted to poisoning ICU were included. The fre-
quency and time of SE, need for re-intubation, and its im-
pact on hospital stay and outcome were assessed.

Results: In fifteen patients (48.4%) SE was reported. Need 
for re-intubation in these patients was more than those who 
underwent PE (60.0% vs. 37.5%; P = 0.2). Early unplanned 
SE significantly correlated with occurrence of pulmonary com-
plications (P = 0.04). The rate of aspiration pneumonia was 
high (80%) in SE cases. Hospital stay was also significantly 
prolonged in these patients (14.6 vs. 5.4 days, P = 0.04).

Conclusion: Planning for on-time weaning/extubation in 
OP-poisoned patients can prevent unplanned SE and de-
crease the occurrence of lung complications.

Keywords
Insecticide, Organophosphate, Poisoning, Extubation, Out-
come

are grouped based on their composition into carba-
mates, organochlorines, and organophosphates [1]. 
The use of pesticides benefits agricultural productivi-
ty and public health. Pesticides play a significant role 
in controlling vector-borne diseases, which are a main 
public health concern [2]. Organophosphates and car-
bamates are widely used as insecticides which inhibit 
cholinesterase activity [3].

Respiratory failure frequently occurs after severe or-
ganophosphate (OP) insecticide poisoning [4]. Most of 
OP-poisoned patients need tracheal intubation and me-
chanical ventilation (MV) for respiratory support. Pul-
monary complications including bronchospasm, bron-
chorrhea, respiratory muscle weakness, pulmonary 
edema, pneumonia, and hypoxia are the most common 
causes of morbidity and mortality in these patients 
[5,6]. Weakness of the respiratory muscles may last for 
a long time if acetylcholinestrase (AchE) is irreversibly 
blocked by OPs.

On time weaning and extubation is very important in 
these patients while unplanned self-extubation (SE) is a 
serious health care concern and is an indicator of poor 
quality and safety of care [7]. Early SE at inappropriate 
time may cause respiratory failure and need for re-intu-
bation with its possible complications such as aspiration 
pneumonia [8].

The re-intubation risk in general intensive care units 
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tilator by the physician and self-extubation (SE) was 
defined as the endotracheal tube being removed in an 
unplanned manner by the patient. We used “DAS extu-
bation guidelines” for criteria of extubation [10]. Re-in-
tubation was defined as intubation for two or more 
times during the same hospitalization period.

Pulmonary complications were classified as acute 
respiratory distress syndrome (ARDS) and pneumonia. 
Aspiration pneumonia was diagnosed by observation of 
purulent secretion, fever (oral T > 38.3 °C), lekucytosis, 
and focal air space fillings in chest radiography. ARDS was 
defined as hypoxia without response to oxygen thera-
py, diffuse crackles, bilateral diffuse patchy infiltrations 
in the chest radiography, and FiO2/PaO2 ratio < 200. We 
could not assess the pulmonary capillary wedge pressure 
in our setting. Intermediate syndrome (IS) was defined as 
a state of muscle paralysis associated with relapse of cho-
linergic symptoms after recovery of cholinergic crisis [11].

Data collection
A self-made questionnaire containing information 

on the amount of the ingested OP, presenting signs and 
symptoms, on-arrival vital signs, on-arrival and daily lab 
tests, treatments given, and the patients’ final outcome 
was filled for every single patient by trained fellows. 
On-arrival and before and after weaning and extubation 
respiratory indexes (respiratory rate/venous blood gas 
(VBG) analyses/O2 saturation), signs and symptoms of 
respiratory distress as well as the level of consciousness 
based on Glasgow coma scale (GCS) were also recorded. 
Type of extubation (self- versus planned extubation), 
need for re-intubation, causes and number of re-intu-
bation episodes, hospital stay, duration of MV, compli-
cations, and finally, the outcome were investigated and 
compared between those with planned and self-extu-
bation. If the patients needed re-intubation, the causes 
and clinical condition of the patients at re-intubation 
time were documented, as well.

Statistical analysis
Data was analyzed using statistical package for social 

sciences (SPSS) software version 18 and by application 
of Chi-Square, Fisher’s exact, and Mann-Whitney U tests 
for comparison of nonparametric variables and student 
t test for parametric variables. P values of 0.05 or less 
were considered to be statistically significant. This study 
was approved by the Ethics Committee of Shahid Be-
heshti University of Medical Sciences. Since the patients 
were intubated, informed consent was taken from their 
next if keen.

Results
Of 36 OP-poisoned patients who underwent trache-

al intubation and were admitted to ICU, three and two 
were excluded because of endotracheal tube obstruc-
tion and tube displacement, respectively. Finally, 31 
cases met our inclusion criteria and were enrolled.

(ICUs) varies between 2 to 25 percent [5]. Almost 20% 
of the re-intubations happen within the first 72 hours 
after extubation [6]. Inadequate sedation as well as ag-
itation is a major risk factor for SE. Need for re-intuba-
tion is the major determinant of the patient’s outcome. 
Both SE and re-intubation can be followed by serious 
complications mainly aspiration, laryngeal edema, and 
increased risk for pneumonia [9]. Most of the related 
studies have been performed in the surgical and general 
ICUs. We aimed to evaluate the frequency of SE and its 
failure rate, causes of need for re-intubation, and out-
come in the OP-poisoned patients. We also aimed to 
compare the outcome between the patients who were 
planned to be extubated and those who self-extubated.

Methods

Patients and diagnostic inclusion criteria
In a prospective cross-sectional survey, all severely 

OP-poisoned patients older than 14 years who were 
brought to poisoning emergency department (ED) and 
had undergone tracheal intubation and been admitted 
to the adult poisoning ICU of our center between March 
2013 and March 2014 were included. In our center, poi-
soned children and adolescents younger than 14 years 
are admitted to PICU.

Patients younger than 14 years and those with mixed 
toxicity, toxicity with insecticides other than OPs, acci-
dental unplanned extubation due to tracheal tube dis-
placement, re-intubation due to tube obstruction, and 
patients with underlying cardiovascular or lung diseases 
were excluded.

Diagnosis was made by positive history of exposure 
to OPs and development of cholinergic syndrome and 
was confirmed by decreased butyrylcholinesterase (be-
low lower normal limits or decreased more than 25% 
compared to the first level available). Serum level of 
acetylcholinesterase (AchE) was checked on presenta-
tion and daily, afterwards, during hospitalization. We 
differentiated OPs from carbamates by direct obser-
vation of the poison package or coverage brought by 
the patients’ family based on the physician request. 
Unknown cases whose poison sample was unavailable 
were excluded.

Atropine and pralidoxime (2-PAM) were initiated for 
all patients at ED. All patients underwent gastric aspira-
tion and washing with normal saline, received a single 
dose of charcoal (1 g/kg) via nasogastric tube, and were 
admitted to toxicology ICU. In ICU setting, all patients 
had physical restraint and received intravenous midaz-
olam with the dose 2 to 5 mg and fentanyl with the dose 
25 to 50 µg as needed every 4 to 6 hours to control ag-
itation.

Definitions
Planned extubation (PE) was defined as extubation 

process performed after successful weaning from ven-
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= 0.029). Three (9.6%) cases underwent tracheostomy 
because of prolonged MV.

Mean VBG values of the patients who underwent 
re-intubation were as follow: PH: 7.39 ± 0.8 (range; 7.23-
7.52), PCO2: 41.3 ± 8.8 (range; 25-57) mmHg, PO2: 52.2 ± 
14.1 (range; 33.8-83.7) mmHg, HCO3: 26.1 ± 4.7 (range; 
16.4-31.4) mmol/L, and O2 sat: 79.7 ± 11.6 (range; 54.5-
96%). Hypercapnia (PCO2 > 45 mmHg) [12] and respira-
tory acidosis, severe tachypnea and hyperventilation as-
sociated with respiratory distress, and severe resistant 
hypoxia were the main causes of re-intubation in 5, 2, 
and 12 patients. Nineteen of 31 patients received seda-
tion (5 were on fentanyl, 8 were on midazolam, and 6 
were on both). Mean doses of fentanyl and midazolam 
were 70 ± 29 µg/q4h and 4.1 ± 1.2 mg/q4h, respectively, 
but almost 50% of our cases extubated themselves.

Mean hospital stay was 11.2 ± 7.1 (range; 2.6 to 30) 
days and mean duration of MV was 6.7 days. Total death 
rate was 16.1% (5 patients) with no significant differ-
ence between those with self-extubation and those with 
planned extubation (P = 0.57); however, such a signifi-
cant difference was observed between those who were 
re-intubated and those who did not (P = 0.011; Table 2). 
Mean dose of atropine used at ED was 5.18 ± 8.96 mg. 
The administered 2-PAM was not significantly correlated 
with neither intubation period (P = 0.23, r = 0.22) nor 
hospitalization period (P = 0.16, r = 0.25). Figure 1 and 
Table 3 show serum AchE changes in all cases within the 
period of hospitalization. Mean serum level of AchE was 
1915 ± 277 U/L (range; 195 to 5358) on arrival.

Mean age was 33.8 ± 19.1 (range; 13-77) years with 
a male to female ratio of 2 to 1. Suicide attempt by oral 
ingestion was the cause of poisoning in all cases. Mean 
amount of the ingested poison was 124 mL (range; 10-
500). Mean time elapsed between ingestion of the poi-
son and ED presentation was 2.7 hours (range; 1 to 8). 
Ten cases (33%) underwent airway intubation in the 
first 4 hours of presentation and the remainder was in-
tubated 4 to 8 hours post ED presentation. Pneumonia, 
IS, and ARDS occurred in 22 (70.9%), five (16.1%), and 
one (3.2%) patients, respectively.

Self-extubation occurred in 15 cases (48.4%), twelve 
of whom underwent re-intubation within the first 24 
hours post extubation. Mean GCS at the time of SE 
was 11.8. Nine of these patients needed re-intubation 
because of respiratory failure. Causes of re-intubation 
were similar between those who self-extubated and 
those who were planned to be extubated. Patients who 
were re-intubated were not significantly different from 
those who were not in terms of age, gender, ingested 
dose, and serum AchE. Table 1 shows the patients’ out-
come based on type of extubation.

Fifteen cases (48.4%) underwent re-intubation. Af-
ter extubation, 17 (54.8%) and 25 (80.6%) still need-
ed to receive atropine and 2-PAM. Re-intubation was 
statistically associated with pulmonary complications 
(P = 0.05) and only two patients with re-intubation re-
mained without complications. On the other hand, in 8 
patients who experienced complications, re-intubation 
happened once, twice and three times, respectively (P 

Table 1: Outcome of patients based on type of extubation.

Total N: 31 Self-extubation N: 15 Planned extubation N: 16 P
Re-intubation 15 (48.4%) 9 (60%) 6 (37.5%) 0.210*

Lung Complications 22 (70.9%) 12 (80.0%) 10 (62.5%) 0.25**

Hospital Stay (hr) 349.8 ± 199.2 (80-720) 226.9 ± 136.5 (63-480) 0.04‡

Duration of MV▪ (hr) 223.5 ± 143.3 (37-576) 129.1 ± 78.8 (73-296) 0.52‡

Death Rate 5 (16.1%) 2 (13.3%) 3 (18.7%) 0.57**

▪MV = Mechanical Ventilation, **Fisher Exact test, ‡Mann-Whitney test, *Chi-Square.

Table 2: Correlation between re-intubation and mean Atropine, 2-PAM, and serum AchE during hospitalization.

Re-intubation P
Yes (15) No (16)

Serum AchE Mean ± SD 1615 ± 2476 1158 ± 1420 0.640‡

(range) (251-5323) (195-2790)
Atropine (mg/day) Mean ± SD 4.6 ± 11.3 5.7 ± 6.3 0.441‡

Duration of Atropine (day) Mean ± SD 9.7 ± 5.8 5.7 ± 5 0.070‡

Median (range) 10 (1 to 18) 3 (1 to 15)
Complications
                   Pneumonia 13 (86.6%) 8 (50%) 0.050**

                   ARDS 0 (0.0%) 1 (6.2%)
                   IS* 3 (20%) 2 (12.5%)
MV duration (hr) Mean ± SD 223.5 ± 143.3 103.93 ± 74.79 0.524‡

(range) (50-576) (11-240)
Hospital stay (hr) Mean ± SD 349.8 ± 199.2 195.7 ± 100.0 0.135‡

(range) (70-720) (63-480)
Death rate 5 (33.3%) 0 (0.0%) 0.011
‡Mann-Whitney test, **Fisher Exact test, *IMS = Intermediate syndrome.
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Risk factors of extubation failure and re-intubation
Re-intubation is accompanied by a 5-fold mortality 

and 2-fold longer hospitalization period [6]. In our study, 
nearly 60% of those with SE underwent re-intubation, 
an almost 2-fold rate compared to those with planned 
extubation (37%). Multiple re-intubations may lead to 
difficult re-intubation with a higher mortality rate, as 
well [6]. Factors including visiting the patient by differ-
ent physicians, young age, age over 70, long-term MV, 
long-term use of sedatives, and hemoglobin less than 
10 g/dL or hematocrit less than 30% at extubation time 
may increase the risk of re-intubation [5]. In this study, 
of 15 cases who were re-intubated, 11 (73%) needed 
multiple re-intubations (seven, two, and two patients 
were re-intubated for once, twice, and tree times, re-
spectively). All of these cases experienced hospital-ac-
quired pneumonia, received atropine and 2-PAM for a 
time period up to 12 days and had a long hospital stay 
up to 30 days. All five patients who died belonged to this 
group, as well.

In our study, 80% of SEs occurred in the first 24 hours 
after tracheal intubation and 60% of them needed re-in-
tubation in 24 hours. Epstein, et al. [14,15] declared that 
all patients would need re-intubation within the first 72 
hours. This may be due to the higher rate of SE in our 
patients which itself may be due to poor management 
of the doses of the sedatives or using atropine which 
results in agitation. Another reason may be the fact that 

Discussion
Although exposure to OPs has significantly decreased 

after 1995 in the US, it is still one of the most important 
causes of insecticide toxicity in most countries [13]. Pa-
tients with severe OP poisoning may develop respiratory 
failure and most of them will need tracheal intubation and 
MV [11]. Unplanned SE and re-intubation can be followed 
by serious complications including aspiration, laryngeal 
edema, and increased risk for pneumonia [9]. Many SEs 
result in failure within the first 72 hours [14-16] while re-in-
tubation is a major determinant of the patient outcome.

Unfortunately, no standard test is available to pre-
dict the appropriate time for extubation [14,15]. SE 
occurred in nearly 50% of our patients, 60% of whom 
underwent re-intubation. This means a high failure rate 
of SE in our patients which may be due to ongoing respi-
ratory failure because of respiratory muscle weakness 
secondary to OP effects. Self-extubation rate was very 
high (nearly 50%) in comparison to other studies. SE 
rate was 4 to 15% in internal medicine ICUs [16]. This 
difference may be due to severe agitation in the OP-poi-
soned patients probably due to the effects of atropine.

Some researchers have shown that unplanned SE 
may accompany with complications and a poor prog-
nosis [17-19]. In our study, pneumonia was the most 
common complication and its occurrence was not sig-
nificantly different between the SE and PE groups.
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Figure 1: Serum AchE changes during hospitalization.

Table 3: Relation between serum level of AchE and reintubation.

Re-intubation P‡

Yes No
Mean ± SD Median (range) Mean ± SD Median (range)

AchE At ED 2070 ± 2821 600 (288 to 5323) 1159 ± 1421 491 (195 to 2790) 0.513
AchE 2nd day 1414 ± 2920 427 (200 to 8637) 4466 ± 3543 6167 (62 to 8694) 0.298
AchE 3rd day 901 ± 1051 460 (200 to 2760) 3162 ± 3391 1080 (641 to 8231) 0.047
AchE 4th day 382 ± 207 393 (170 to 571) 3575 ± 2784 4911 (375 to 5440) 0.157
AchE 5th day 1148 ± 1218 722 (142 to 3695) 3035 ± 2166 3435 (242 to 5596) 0.062

AchE = Acetylecholinestrase, ‡Mann-Whitney test.
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in the first 24 hours of admission. Gradual decrease of 
the sedatives could prevent self-extubation [16]. In our 
study, of 15 patients who self-extubated, in six (40%), 
weaning process had been started and the dose of sed-
atives had been waived. The patients had regained con-
sciousness and removed their endotracheal tube. This 
means that nearly 40% of SEs happened when the phy-
sician started to reduce sedatives.

Duration of MV, hospital stay, and outcome
Although no relation exists between re-intubation 

and mortality, such a statistically significant relation 
exists between re-intubation and later complications 
[20,23]. Extubation failure will result in long-term hos-
pitalization and increases mortality and later complica-
tions [14,15].

SE may lead to increased duration of MV and hospi-
tal stay [7]. Although in this study, there was no strong 
correlation between duration of MV and SE, there was 
a significant correlation between SE and prolonged hos-
pital stay (14.5 VS. 8.1 days, P = 0.048). In our study, the 
mean time for MV and hospital stay was almost 2-fold 
in those who underwent re-intubation (9.3 days VS. 4.3 
and 14.6 days VS. 8.2, respectively). This means that, 
early SE in inappropriate time can increase the duration 
of ICU stay in OP-poisoned patients and be a risk factor 
for poor outcome.

Of 31 patients who underwent tracheal intubation, 
23 (75%) needed MV more than 24 hours and 60% un-
derwent re-intubation. Mann Whitney test showed that 
a significant relation between the number of intuba-
tions and frequency of complications (P = 0.04). Hospi-
talization period was significantly longer in those who 
were re-intubated (P = 0.04).

Intermediate syndrome was the cause of respiratory 
failure and leading cause of re-intubation in 5 (16.1%) 
cases; all of these patients had been re-intubated for 
one to three times and all of them needed prolonged 
MV and a long-time administration of atropine and 
2-PAM and three of them died (3 of 5 dead cases). 
There was not statistically significant difference in rate 
of IS between those who were re-intubated and those 
who were not (P = 0.468). The mortality rate was not 
different between those with SE and PE but all five dead 
patients belonged to the group of the patients who un-
derwent re-intubation (P = 0.011).

Conclusion
Outcome is poorer in the OP-poisoned patients who 

self-extubate. Rate of re-intubation is also higher in 
these cases. Re-intubation is related to longer hospital-
ization period, development of airway and pulmonary 
complications and increased mortality. Careful respira-
tory monitoring and administrating enough sedatives 
are recommended to prevent early unplanned SE in an 
inapposite time.

all previous studies on this subject have been performed 
in general ICUs while our patients are OP-poisoned with 
severe respiratory effects [4].

2-PAM doses needed to be increased in those who 
underwent re-intubation probably because of respira-
tory failure secondary to intermediate syndrome. Re-
spiratory muscle weakness due to IS was the cause of 
respiratory failure in four cases who received atropine 
and 2-PAM for 18 to 30 days. As shown, inappropriate 
dose of 2-PAM can lead to extubation failure and in-
crease the need for re-intubation and prolonged MV in 
OP-poisoned patients. Mixed model analysis shows that 
there was not a statistically significant difference in at-
ropine and 2-PAM doses between the two groups (P = 
0.441 and 0.381, respectively).

There is a statistically significant correlation between 
decreased serum AchE level and increased need for 
re-intubation. Mixed model analysis showed that there 
was a statistically significant difference in the activity of 
AchE between those who were re-intubated and those 
who did not. Table 3 shows that although serum level of 
AchE was not related to the need for tracheal intubation 
at ED, there was a statistically significant correlation be-
tween decreases in AchE level and increasing the risk of 
re-intubation (P = 0.047).

Sedative, physical restraint & agitation
Although Bambi, et al. [7] believed that SE could be 

prevented with non-benzodiazepines drugs, use of BZDs 
is strongly recommended for OP poisoning [4,20]. Use of 
physical restrains without prescription of sedative drugs 
has not been recommended since it can be a risk factor 
for SE [7]. All of our patients had physical restraint but 
almost 50% self-extubated. This confirms that physical 
restraint in the presence of inappropriate and low doses 
of sedatives cannot prevent SE.

APACHE II score > 17, agitation, physical restraint, 
and higher levels of consciousness are major risk factors 
for SE [7]. Agitated patients are at greater risk of SE [15]. 
Therefore, the correct use of sedatives and education 
of the nursing staff can decrease these risks. Majority 
of OP-poisoned patients become alert a few hours after 
intubation and are at risk of SE in spite of ongoing respi-
ratory compromise.

Early deep sedation and over-sedation are associat-
ed with worse outcomes and increased hospital mortal-
ity [21]. It seems that daily interruption of infusions of 
sedative drugs in comparison to continuous deep seda-
tion can decrease the duration of MV and length of ICU 
stay [21,22]. On the other hand, inadequate sedation 
and uncontrolled agitation are the major risk factors 
for SE [9]. We used daily sedation interruption proto-
col for our patients by which nearly 50% of our patients 
self-extubated. Therefore, we believe that in cases with 
prediction of long need for MV (such as OP poisoning), 
sufficient sedative drugs should be prescribed specially 
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