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ABSTRACT
Background: Agonist maintenance therapy with methadone is amongst the preferred remedies for treating opioid dependence and is increasingly 
supported by the regional governments in this part of the world. In this study we have investigated the clinical manifestations and factors affecting 
the outcome of therapy in patients with methadone poisoning in a Middle-Eastern (Iranian) referral tertiary care University hospital. Methods: 
In this prospective and descriptive-analytic study which was done in a tertiary care and referral University hospital in Iran (2012-2013) all of 
the admitted patients with a clear and reliable history of methadone poisoning (n=433) were included and demographic data, Clinical status on 
admission including Glasgow Coma Scale (GCS) score, time elapsed from ingestion to hospital admission, average dose of naloxone used, any 
history of psychiatric disorder, type of toxic exposure, co ingestion of other medication, hospitalization time and the outcome were recorded and 
statistically analyzed. Results: The average length of hospital stay was 33 ± 26 hours. 80.1% of patients had ingested methadone alone, and 90.3% 
survived. Complications were pulmonary edema (7%), aspiration pneumonia (1.4%), generalized tonic colonic seizure (0.9%), and renal failure 
(0.5%). GCS, systolic blood pressure and respiratory rate were lower in fatal cases and GCS had prognostic value for the outcome of therapy in 
methadone intoxicated patients. Patients with higher GCS on admission had better outcome [OR =0.47 (95% CI: 0.38-0.580); P value< 0.0001]. 
Conclusion: Admission time GCS score maybe considered as an important predictor for the outcome of therapy in methadone poisoning.
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1. INTRODUCTION
Abuse of opium and its natural and synthetic derivatives is 

still a sizeable health care problem in the Middle East region 
(1) which is rooted in many socioeconomic factors (2). Agonist 
maintenance therapy with methadone is amongst the preferred 
remedies for treating opioid dependence (3, 4) and is increas-
ingly supported by the regional governments in this part of the 
world (5, 6). On the other hand, widespread uses of methadone 
in the community based addiction treatment facilities in Middle 
Eastern countries raised many cases of intentional and unin-
tentional methadone toxicity (7) in which the role of genetic 
predisposition is not ignorable (8). Methadone poisoning may 
occur from overdose due to abuse of narcotic substance; acciden-
tally by children or elderly; or intentionally for suicidal purposes 
(9). This may be due to the large number of addicted patients 
under methadone maintenance therapy (MMT) protocol and 
also methadone availability to other family members. Moreover, 

pharmaceutical companies usually prepare methadone for the 
purpose of MMT as a solution with a sweet fruit taste and this 
may attract young children as well (10).

Classical manifestations of poisoning are central nervous 
system (CNS) depression, miosis and respiratory depression 
which may last for several days due to the long lasting effects 
of methadone (11). Nearly 25% of death cases with methadone 
poisoning have been reported in the first 14 days starting on 
methadone maintenance treatment with opioids (12).

Notably methadone maintenance therapy facilities do not 
use the same guideline in Iran and some other countries in the 
Middle East region, and methadone with its long lasting effects 
is more or less available in some community pharmacies for 
many of people. Moreover, our physicians’ education about the 
general clinical features of methadone toxicity in this region is 
limited. Hence, in this study we have investigated the clinical 
manifestations and factors affecting the outcome of therapy in 
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patients with methadone poisoning in a Middle-Eastern (Ira-
nian) referral tertiary care University hospital.

2. PATIENTS AND METHODS
This cross-sectional study was done in the department of 

toxicological emergencies of Noor and Ali-Asghar [PBUH] Uni-
versity hospital affiliated to the Isfahan University of Medical 
Sciences, Isfahan from September 2012 to September 2013. This 
center which is the major referral medical center for toxicologi-
cal emergencies for the central part of Iran, is facilitated, staffed 
and designed for the management of poisoned patients and ap-
proximately 400 poisoned patients are admitted to it monthly.

The study protocol was approved by the institutional board 
of human studies at Isfahan University of Medical Sciences 
(Registration number: IUMS 391261). In addition, before 
the inclusion of patients to this study, the whole study were 
explained to each of them separately and they had the option 
to fill in a written consent form and entering the study. If the 
patient was not able or had not the capacity for decision making, 
informed consent for inclusion to this study were taken from 
the patients’ first degree family.

All patients with a clear and reliable history of methadone 
poisoning whom were hospitalized in the poisoning emergen-
cies ward and poisoning intensive care unit during the above 
mentioned period were investigated. Patients who had been 
discharged by their own consent were excluded from the study. 
Demographic data (age, gender, route of poisoning,), Clinical 
status on admission including vital signs and Glasgow Coma 
Scale (GCS) score, time elapsed from ingestion to hospital ad-
mission, average dose of naloxone used, any history of psychi-
atric disorder, type of toxic exposure (under MMT program, 
accidental, intentional), co ingestion of other medication, hos-
pitalization time and the outcome (survived with or without 
complication and death) were recorded.

Data was analyzed by SPSS 20 (SPSS, Chicago, IL, USA). 
ANOVA, Chi-square, or Fisher Exact Test were used. P value 
less than 0.05 was considered to be statistically significant. Bi-
nary backward step logistic regression was used for predicting 
factors in outcome (Survived or death). The results were pre-
sented as mean (SE) or number (%) where appropriate.

3. RESULTS
During the defined period of the study 433 patients (79.2 % 

men) with methadone poisoning were completely investigated. 
347 patients (80.1%) had ingested only methadone and 86 pa-
tients (19.7%) had ingested other medications with methadone. 
Demographic and general characteristics of the study patients 
are presented in Table 1.

The average interval between methadone ingestion by the 
study patients and the first medical care was 6.6 ± 1.1 hours 
(range: 1-125 hours). Treatments offered to the patients included 
gastric evacuation which was performed for 33 patients (7.6%), 
activated charcoal administration for 42 patients (9.7%). Nalox-
one was prescribed for 253 patients. Average dose of naloxone 
used during the hospitalization period of the study patients 
was 1.3 ± 0.15 mg.

A total of 387 patients were survived and 46 patients died. 
Complications observed in some patients including pulmonary 
edema in 30 patients; aspiration pneumonia in six, and renal 
failure was observed in two cases. Four patients had brief gen-

eralized tonic colonic seizure. With respect to outcome there 
were significant differences in age, gender, type of poisoning, 
past history of diseases and co ingestion (Table 2). Most of died 
patients had been under MMT treatment.

The Glasgow coma scale (GCS) score, systolic blood pressure 
and respiratory rate was lower in fatal cases (Table 3).

Among all different studied variables, GCS score had prog-
nostic value for the outcome of therapy in methadone intoxi-
cated patients. Patients with higher GCS score on admission 
had better outcome [OR 0.47 (95% CI: 0.38-0.580); P value< 

Variable Number of patients (%) 
Gender:
Male
Female

343 (79.2)
90 (20.8)

Ingested drugs:
Methadone
Methadone &Benzodiazepine
Methadone &TCA
Methadone & Amphetamine
Methadone & with other Medications

347 (80.1)
30 (6.9)
2 (0.5)
5 (1.20)
49 (11.3)

Type of poisoning:
Accidentally
Intentionally
Under MMT maintenance

88 (20.3)
131 (30.3)
214 (49.4)28

History of previous suicide:
Yes
No

7 (1.6)
426 (98.4)

Past history of addiction:
Yes
No

335 (77.4)
98 (22.6)97

Past history of diseases:
No
Yes (Psychological or
somatic disease) 

386 (89.1)
30 (7.0)
17 (3.9)

Table 1. Demographic and general characteristics of the study patients 
(n=433). MMT: methadone maintenance treatment. TCA: tricyclic 
antidepressant

P value Survived (n=391) Death (n=42) Variable

0.004* 31.6±14.83
(Range: 1-77)

38.4±13.60
(Range:13-80) Age(year)

0.163** 306 (78.3)
85 (21.7)

37 (88.1)
5 (11.9)

Sex:
Male
Female

> 0.001** 174 (44.5)
217 (55.5)

40(95.2)
2 (4.8)

Type of poisoning:
Under MMT main-
tenance
Not on MMT 
Maintenance

< 0.01** 55 (14.1)
336 (85.9)

42 (100.0)
0 (0.0)

Past history of ad-
diction:
Yes
No

0.276** 36 (9.2)
355 (90.8)

6 (14.3)
36 (85.7)

Co-ingestion:
Yes
No

0.601** 348 (89.0)
43 (11)

39 (92.8)
3 (7.2)

Past history of dis-
ease:
No
Yes (Psychological or
Somatic disease)

Table 2. Comparison of different characteristics of the study patients with 
respect to outcomes. The results are presented as mean ± SD or N (%). SD: 
standard deviation. *independent t-test, **Fisher exact test
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0.0001]. The average length of hospital stay was 32.99 ± 25.98 
hours.

4. DISCUSSION
The general purpose of this study was to determine epide-

miological and clinical characteristics of the Iranian patients 
poisoned with methadone. According to the results obtained 
from this study, 60% of the methadone poisoned patients were 
in the young age group which is compatible with previous stud-
ies (3, 13). Most of the poisoning cases were addicts’ patients. 
According to our finding from patients’ history, the most im-
portant factor in poisoning with methadone was the easiness 
of its availability in community pharmacies, MMT facilities 
or street markets. Family members of the abuser would also 
be predisposed for accidental or intentional overdose as well. 
Hence, access limitation to methadone and prevention of its 
sale, can be considered an appropriate approach to prevent and 
reduce methadone poisoning.

Pharmaceutical dosage form of methadone and the easi-
ness of consumption are other factors we should be considered 
effective on the toxico-epidemiology of this drug. Available 
Methadone formulations in Iran are syrup and tablet. In a recent 
study, the difference between the characteristics of methadone 
poisoning in syrup and tablet formulation is discussed. In this 
study the average dose of ingested methadone in syrup and 
tablet dosage form was reported 153±3 and 88±3 respectively. 
Authors concluded that higher doses of methadone in the syrup 
form may exert a similar severity of poisoning and outcomes 
compared to lesser doses of that in the tablet form. Similarities 
in outcomes, despite differences in exposure history, may reflect 
relatively prompt transfer to hospital and adequate provision of 
clinical care, including supportive care and naloxone (14). They 
have also recommend for the use of child-resistant containers for 
dispensing syrup, reduction in methadone concentration, add-
ing a coloring agent, special flavor, and education of patients on 

the safe storage of methadone in their home in order to reduce 
the occurrence of accidental poisonings (14). In present study 
we have not separated patients in terms of the dosage form of 
methadone they have consumed. Questionable reliability of 
these kinds of data in these patients which were mostly addict 
was the most important reason.

Our results supports our previous study in which previ-
ous suicidal attempts, age, gender and a history of psychiatric 
disorders have predictive value for the outcome in methadone 
acute poisoning (9). In our present study most of the deceased 
patients had been under MMT program. Some of them were 
under MMT treatment before poisoning and some of them had 
stopped MMT for a while and restarted methadone use again 
by themselves with the last ingested dose. Some previous stud-
ies indicated the incidence of methadone poisoning symptoms 
in the same situation (15, 16). Mixed-drug poisoning was an 
important cause of death in our patients.

Moreover, methadone poisoning can also occur either in-
tentionally or accidentally. In our study, 30.3% of the patients 
had intentionally used the drug and this means that addicts 
under MMT program also need to be evaluated by a psychiatric 
consultant as well.

According to our results, the pupils’ size, level of conscious-
ness, heart rate and respiratory rate of the poisoned patients on 
hospital admission were statistically different between patients 
with respect to outcome (Table 3). This is consistent with some 
previous studies which have shown that miosis is an important 
symptom of methadone poisoning (17, 18). However in Caple-
horn’s study, the most common initial symptom of methadone 
poisoning has been reported to be euphoria, slurred speech and 
ataxia (19). The difference in the admission clinical symptoms 
could be attributed to the difference in the severity of poison-
ing cases on admission and the amount of methadone ingested.

The systolic blood pressure of our poisoned patients was also 
lower in patients who died compared to the survived ones. In 
the study by Afshari et al., methadone poisoning also caused a 
considerable drop in the systolic blood pressure (20). Our results 
also showed that critical symptoms (table 3) of the patients at 
the time of admission to our center showed that respiratory 
rate of the patients was significantly different from that of the 
nonfatal patients, which may be due to intentional ingestion 
and severity of toxicity.

Factors affecting the outcome of therapy in methadone 
poisoning is previously reviewed elsewhere (21). According to 
the results of this study, 25.8% of the intentionally poisoned 
patients and 12.3% of the unintentionally poisoned ones had a 
history of psychiatric disease and this difference was statistically 
significant (p=0.001). In another study it was shown that there 
is a significant relationship between addiction, mental disorder 
and suicide and that most of the addict patients committing sui-
cide had a mental disorder background (16). Meanwhile, 24% of 
the addicts, 15.8% of the non-addicts and 21.4% of the quitting 
addicts in our study patients had a mental disorder background. 
Similarly, in the study of Mégarbane et al., tendencies to com-
mit suicide have been reported in the methadone poisoning 
patients more than the other cases (22). Brands et al., have also 
shown that the psychiatric problems in the methadone poisoned 
patients were considerably more than the other patients (23). In 
Mc Cowan’s study, hospitalization rate of methadone poisoned 
patients in the psychiatric unit has been significantly more than 

Variable Death
(n=42)

Survived
(n=391) P value

Glasgow Coma Score 3.42 ±1.94 13.6 ±1.18 < 0.001*

Pupil status:
Normal
Miotic
Mydriatic

1 (2.4)
41 (97.6)
0 (0.0)

265 (67.8)
43 (11.0)
83 (21.2)

< 0.01**

Respiratory Rate (per 
minute)

12.5 ±3.24 16.60 ±3.95 < 0.001*

Heart Rate (per minute) 79 ±25.9 85.2 ±15.8 0.025*

Systolic Blood pressure 
(mmHg)

65 ±15.0 111 ±16.8 < 0.001*

Body Temperature (º) 36.35 ±0.97 37.7 ±1.38 < 0.001*

Time from ingestion to 
admission (Hour) 11.0 ±4.53 7.15 ±1.18 < 0.001*

Naloxone (prehospital, 
mg)

0.02 ±0.13 0.70 ±1.18 < 0.001*

Naloxone (hospital, mg) 0.14 ±0.14 1.32 ±0.15 < 0.0001*

Intubation &Ventilation:
Yes
No

17 (40.5)
25 (59.5)

0.0 (0.00)
391 (100.00) < 0.01**

Table 3. Clinical manifestations of patients with methadone poisoning with 
respect to outcomes *independent t-test, **Fisher exact test
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the normal ones (24). This comorbidity may necessitate the im-
portance of educational programs at the community level for 
prevention of suicidal attempts in normal non-addict patients 
with psychiatric disorders and also a continuous educational 
program for patients with access to methadone drug especially 
patients on methadone maintenance treatment (25).

We also found a significant difference in the outcome in 
terms of gender. Most of the patients died were men. In Ber-
nard’s study, most people who have died from methadone poi-
soning were men (26). Here despite the fact that this difference 
is statistically significant, we think due to the large difference 
between the number of men and women in our study, we should 
mention this data cautiously.

In this study there was a significant difference between the 
outcome with respect to co-ingestion of other medications. In a 
study performed by Concool and colleagues, fatality of patients 
had not been attributed to the mass methadone ingestion alone 
and alcohol abuse had been reported prominently in most of the 
deceased cases (27). However in our study only 4.2% of the fatal 
cases had ingested other medication with methadone.

In our study, patients who were received higher doses of 
naloxone had a better outcome of therapy. This may necessitate 
reconsideration of para-medical guidelines for administering 
naloxone by para-medic personnel or non-toxicologist health 
care professionals who deal with methadone intoxicated pa-
tients in Iran.

Our study had some limitations. One of them was calculating 
row odds ratio instead of adjusted odds ratio and we think the 
readers should consider this point on interpreting our results.

5. CONCLUSION
In addition to previously reported factors, GCS score at the 

time of hospital admission in patients with acute methadone 
intoxication is an important predicting factor for the outcome 
of therapy in these patients. Furthermore, considering the high 
incidence rate of fatal cases of methadone poisoning among the 
addicts patients under MMT programs in our region (accord-
ing to our results), regulatory legislations for more restricted 
control on MMT facilities is recommended. Besides, consider-
ing that dose adjustment for methadone for every individual 
addict with different metabolisms and drug excretion activity 
is a must for poisoning prevention, advancement and promo-
tion of a standard and regionally customized MMT guideline 
with the flexibility for patient individualization and including 
specialized psychiatric consultation (for prevention of metha-
done overdose) is also recommended.
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