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Brief Communication
Outcome of treatment in patients with methamphetamine poisoning 
in an Iranian tertiary care referral center

Parva Paydar1, Ali Mohammad Sabzghabaee2, Hooman Paydar3, Nastaran Eizadi-Mood2, Ali Joumaa1

ABSTRACT

Objective: Methamphetamine is the second most widely abused drug worldwide. We 
performed a study on the treatment outcome of acute methamphetamine intoxication in 
a referral tertiary care University hospital in Iran.
Methods: In this hospital‑based, retrospective study which was carried out from 2012 to 
2013, medical records of all patients aged 18 to 65 years who were admitted with a reliable 
history and clinical diagnosis of acute methamphetamine intoxication were abstracted 
and analyzed. Patients’ data included gender, age, type and route of poisoning, clinical 
manifestations, duration of hospitalization, and the treatment outcome.  ANOVA, Chi‑square, 
and binary logistic regression statistical tests were used for data analysis.
Findings: A total of 129 patients with a mean age of 30.70 ± 0.93 (mean ± standard error), 
including 111 (86%) males, had been fully evaluated. Most of the patients had intentional 
poisoning (93.7%). In 42.6% of patients, inhalation was the main route of exposure. Most of the 
patients had complete improvement without any complication (89.1%).  Age (odds ratio [OR], 
1.05; 95% confidence interval [95% CI] 1.006–1.099), suicide history (OR, 30.33; 95% CI 
3.11–295.24), route of poisoning ([ingestion: OR, 0.21; 95% CI 0.05–0.87], [inhalation: OR, 0.19; 
95% CI 0.04–0.78]), and pulmonary system manifestations (OR 1.84; 95% CI 1.15–2.93) 
were predictive in patients outcome (P < 0.05).
Conclusion: Methamphetamine poisoning was more common in males with intentional 
poisoning. Age, past history of suicide, route of poisoning, and pulmonary manifestations 
on admission could be considered as important predictive factors in patients’ outcome.

Keywords: Methamphetamine; poisoning; treatment outcome

INTRODUCTION

Methamphetamine is the most widely abused 
type of amphetamine, a class of stimulant 
drugs.[1] Amphetamine or methamphetamine use 
was documented in many countries. Uses have been 
more prevalent in East and South East Asia, North 
America, South Africa, New Zealand, Australia, and 
a number of European countries.[2] Methamphetamine 
has contributed to a substantial number of deaths in 

Australia.[3] Individuals with methamphetamine use 
disorders had a higher mortality risk than those with 
diagnoses related to cannabis, cocaine, or alcohol.[4]

In a study, which evaluated the global prevalence 
of amphetamine dependence and the burden of 
disease attributable to these disorders, there were an 
estimated 24.1 million psychostimulant dependent 
people in 2010. There were significant differences 
between amphetamines in the geographic distribution 
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of crude disability‑adjusted life year (DALY). Over 
half of amphetamine dependence, DALYs were 
in Asian regions (52%).[5] In Alabama, cocaine 
and methamphetamine among fetuses/neonates 
were three‑ and five‑fold greater than the general 
population.[6] Also, at least 84% of deaths were violent 
or drug‑related (12% suicides) in Sweden population.[7] 
The data, presented for the Dresden region, Saxony, 
Germany, demonstrate the escalation of MA‑related 
crime and fatalities between 2005 and 2011.[8]

Methamphetamine has neurobiological effects on the 
nervous system; some of which are transitory and 
some longer lasting. Signs of toxicity include hot, 
flushed or very sweaty skin, headache, chest pain, 
changes in consciousness and mental status, tremor, 
spasm, agitation, difficulty breathing, seizures, and 
psychosis.[9] Most cases of methamphetamine toxicity 
can be managed supportively. In the case of a severe 
overdose, immediate supportive care, including 
airway control, oxygenation and ventilation support, 
and appropriate monitoring, is required.[10]

Methamphetamine abuse and also poisoning seems to 
be increasingly common in Iran,[11] especially in our 
tertiary care poisoning referral center in the central 
part of Iran.[12] The aim of this study was to depict 
a better clinical and toxicoepidemiological picture of 
methamphetamine poisoning in the central part of 
Iran and the factors, which are related to the outcome 
of therapy in these patients.

METHODS

This hospital‑based, retrospective study was carried 
out from April 2012 to April 2013 in the department 
of clinical toxicology of Noor and Ali Asghar (PBUH) 
University hospital (affiliated with the Isfahan 
University of Medical Sciences), which is the referral 
medical center for poisonings in the central part 
of Iran and is facilitated, staffed, and designed for 
the management of poisoned patients, in which 
approximately 600 poisoned patients are admitted 
monthly.

The study protocol was approved by the Institutional 
Board of Human Studies at the Isfahan University 
of Medical Sciences. In addition, all of the patients’ 
personal details were not recorded or coded. We 
used the hospital poisoning registry to retrieve 
information on the incidence and management of 
methamphetamine overdoses using the 10th revision 
of the International Statistical Classification of 
Diseases and Related Health Problems, which is a 
medical classification published by the World Health 
Organization.[13] Medical records of all patients aged 
18 to 65 years who were admitted with a positive and 

reliable history of acute methamphetamine poisoning 
and drug overdose was diagnosed clinically by an 
attending medical toxicologist[14] and confirmed by 
laboratory methods, were abstracted and analyzed. 
Collected information included patients’ gender, 
age, type of poisoning (accidental or intentional), 
route of poisoning (oral, inhalation, intravenous, 
intramuscular, subcutaneous, and mixed), clinical 
manifestations at the time of admission, duration of 
hospitalization, and clinical outcome (survived with or 
without complication and death). Data abstractor was 
a last‑year pharmacy student (PP) who was trained 
for correct data abstraction of medical records’ details 
and supervised by a medical toxicologist (NEM). 
For reducing the abstraction errors to the possible 
minimum, in each session of data gathering only 
five medical records were screened and if eligible 
fully abstracted.[15] Data abstraction reliability was 
tested before the study. At least 20% of the abstracted 
records were re‑abstracted by a qualified physician, 
and the consistency of the results was evaluated 
by calculating Cohen’s kappa for each item of the 
abstracting form.[16,17]

Since we have analyzed all the eligible patients 
who were admitted within the aforementioned time 
range, we have not calculated sample size and for 
the same reason have not used a sampling method.[18] 
According to our previous study, more than 75% of 
the methamphetamine poisoned patients are directly 
referred to our poisoning patients’ emergency 
room, and this may reflect an acceptable picture of 
methamphetamine poisoning in Isfahan city.[19]

The outcome of therapy was documented as 
survived without any complication (including coma, 
mechanical ventilation, serious arrhythmia, refractory 
hypotention or hypertensive crisis, and altered mental 
status), or survived with complication or death.

Missing data of medical records was completed via 
direct contact with the corresponding patient and in 
case of conflicting data, documentation of a senior 
physician was recorded where appropriate.[20]

Descriptive analysis of data was done on all baseline 
characteristics of the study patients. For continuous and 
quantitative variables, mean and standard deviation 
was calculated, and histograms were plotted to 
assess the distribution of these variables. In the case 
of categorical variables, frequencies were reported 
and tested. Mean values of continuous quantitative 
variables were compared between the two groups of 
outcomes using the independent t‑test. For categorical 
variables that had cell counts less than five, the Fisher’s 
exact test was used. Predictive factors for clinical 
outcome of treatment were evaluated by the binary 
logistic regression analysis, and results were reported 
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as odds ratios (ORs) with confidence intervals (CIs). All 
P values were based on two‑sided tests and significance 
was set at P < 0.05. Data processing was performed 
using Statistical Package for the Social Sciences software 
(SPSS Inc., Chicago, IL, USA) version 15.

RESULTS

During the study period (1‑year), 129 eligible 
patients (86% male) were presented to our 
medical center with the mean age of 30.70 ± 0.93 
(mean ± standard error). About 18.6% had a previous 
history of psychiatric disorders and 10.1% had a 
previous history of suicidal attempt. Most of the 
patients had intentional poisoning/overdose (93.7%). 
Inhalation was the main route of exposure (42.6%). 
Forty cases used only methamphetamine and the 
others (89 cases) ingested or inhaled other drugs with 
methamphetamine. Six patients had skin lesions and 
25 (19.37%) patients had pulmonary manifestations. 
The most frequent presented cardiovascular sign 
was tachycardia in 23 patients (17.82%). Most of the 
patients survived without any complication (89.1%).

Time elapsed from overdose to the hospital admission 
was averagely 11.9 ± 1.0 h. The mean length of 
hospital stay was 18.86 ± 2.2 h. One hundred and 
fifteen patients finally survived and 14 patients were 
dead or survived with complications. The results 
comparing the different variables based on outcome 
has been shown in Table 1.

Age (OR, 1.05; 95% CI 1.006–1.099), suicide history 
(OR, 30.33; 95% CI 3.11–295.24), route of poisoning 
([ingestion: OR, 0.21; 95% CI 0.05–0.87] [inhalation: 
OR, 0.19; 95% CI 0.04–0.78]), and pulmonary system 
manifestations (OR 1.84; 95% CI 1.15–2.93) were 
predictive in patients outcome (P < 0.05).

Coma, agitation, hypotension, tachycardia, 
bradycardia, and pulmonary manifestations were 
more prevalent in patients who died or survived with 
complications [Table 2]. Creatinine phosphokinase 
was high only in two patients (6100 and 2061 U/L). 
There were no significant statistical differences in 
routine laboratory tests performed on admission 
between the two groups (P > 0.05).

To find the predictive variables in patients’ outcome, 
the backward step binary regression was used. Age, 
previous suicide history, route of poisoning, and 
pulmonary system manifestations had predictive values 
in the outcome of therapy for these patients [Table 3].

DISCUSSION

Methamphetamine use varies geographically, but 
overall, amphetamine‑type stimulants, which include 

methamphetamine, are the fastest rising drug of abuse 
worldwide.[21] Since methamphetamine poisoning 
has become more prevalent in our toxicological 
emergencies referral center in recent years,[12] the main 
purpose of this study was to evaluate the predictive 
values of different related factors on the outcome of 
treatment in methamphetamine poisoning.

In our study, most of the cases were young men which 
are consistent with many similar studies.[22‑24] In 42.6% 
of our patients, inhalation was the main route of 
exposure. Routes of administration that produce rapid 
onset of the drug effects (i.e., smoking and injection) are 
likely to lead to more medical and psychiatric effects.[25]

Table 1: Patient’s history and clinical details 
and the outcome of treatment in patients with 
methamphetamine poisoning
Variables Outcome P

Survived 
without 

complication

Complications 
or death

Age (years) 30.01±0.90 37.14±3.97 0.01*
Gender

Male 98 (85.2) 13 (92.9) 0.69**
Female 17 (14.8) 1 (7.1)

Drugs
Methamphetamine 36 (31.3) 4 (28.6) 0.59**
Alcohol 1 (0.9) 0 (0)
Hashish 5 (4.3) 0 (0)
Opioids 58 (50.5) 7 (50)
Benzodiazepines 6 (5.2) 0 (0)
Antidepressants 7 (6.1) 2 (14.3)
Analgesics 2 (1.7) 1 (7.1)

Route of exposure
Inhalation 51 (44.3) 4 (28.6) 0.07**
Oral 46 (40) 4 (28.6)
Injection 3 (2.6) 0 (0)
Mixed 15 (13) 6 (42.9)

Type of exposure
Suicide 36 (31.3) 6 (42.9) 0.64**
Accidental 8 (7) 0 (0)
Abuse 71 (61.7) 8 (57.1)

History of psychiatric 
disease

Yes 19 (16.5) 5 (35.7) 0.13**
No 96 (83.5) 9 (64.3)

History of suicide
Yes 6 (5.2) 7 (50) <0.001**
No 83 (72.2) 6 (42.9)
Unknown 26 (22.6) 1 (7.1)

History of addiction
Yes 98 (85.2) 14 (100) <0.001**
No 17 (14.8) 0 (0)

Time from usage to 
admission (h)

11.77±1.12 13±2.24 0.71*

Data are presented as mean±SE or n (%), where appropriate. *Independent 
t-test, **Fisher exact test. SE=Standard error
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Forty cases used only methamphetamine and 
the others (89 cases) ingested other drugs 
with methamphetamine. Although due to the 
methodological limitations of the present study, 
we could not find the difference between patients’ 
survival or death regarding the co‑ingestion of other 

drugs; co‑ingestants increased the risk of morbidity 
and mortality.[25]

Previous history of psychiatric disorder (35.7%) 
and suicide (50%) was observed in patients with 
the worse outcome. Depression has been reported 
commonly among methamphetamine users and 
symptoms of depression may persist for weeks, 
months, or in some cases even several years after 
stopping methamphetamine use.[26] Most of our 
patients had a history of addiction. Chronic use 
of methamphetamine can produce significant 
neurological damage as well as damage to 
cardiovascular, pulmonary, and other organ systems. 
Chronic exposure to methamphetamine may cause 
personality changes, psychotic syndrome, and ulcers 
of the lips and tongue.[27]

Coma, agitation, hypotension, tachycardia, and 
pulmonary manifestations were more frequent 
in patients with the worse outcome as compared 
to patients survived without any complications. 
All clinical manifestations were compatible with 
methamphetamine poisoning, which has been 
reported in previous studies.[25] Methamphetamine 
hydrochloride poisoning may ultimately result in 
collapse, shock, systemic acidosis (accumulation of 
acid in the body), coma, and convulsions.[28]

We could not find any significant difference in 
laboratory tests data between the two groups with 
respect to the outcome. However, hypokalemia 
due to the direct sympathomimetic effects of 
methamphetamine, and hyperkalemia related to 
hyperthermia, rhabdomyolysis, or renal failure 
after methamphetamine poisoning has been 
reported previously.[29] Also, hypernatremia from 
dehydration and hyponatremia have been reported in 
methamphetamine overdose.[25]

CONCLUSION

Methamphetamine poisoning was more common in 
males with intentional poisoning. Age, past history 
of suicide, route of poisoning, and pulmonary 

Table 2: Clinical manifestation of the study patients 
with methamphetamine poisoning and the outcome 
of treatment
Variables Outcome P

Survived 
without 

complication

Complications 
or death

Gastrointestinal 
decontamination

Yes 33 (28.7) 4 (28.6) 0.90*
No 82 (71.3) 10 (71.4)

GCS 14.07±0.16 13.21±0.74 0.28**
Level of consciousness

Alert 28 (24.3) 2 (14.3) 0.058*
Lethargic 49 (42.6) 3 (21.4)
Stupor 4 (3.5) 2 (14.3)
Coma 1 (0.9) 2 (14.3)
Agitation 33 (28.6) 5 (35.7)

CVS
Without CVS toxicity 90 (78.3) 7 (50) 0.03*
Tachycardia 19 (16.5) 4 (28.6)
Bradycardia 3 (2.6) 1 (7.1)
Chest pain 1 (0.9) 0 (0)
Arrhythmia 1 (0.9) 0 (0)
Hypotension 1 (0.9) 2 (14.3)

Gastrointestinal 
manifestations

No 94 (81.7) 12 (93.2) 0.10*
Yes 21 (18.2) 2 (6.8)

Skin manifestations
No 113 (98.3) 10 (76.9) 0.002*
Yes 2 (1.7) 4 (24.1)

Pulmonary 
manifestations

No 97 (84.3) 7 (50) 0.001*
Yes 18 (15.7) 7 (50)

Pupil size
Normal size 50 (43.5) 4 (28.6) 0.4*
Miosis 31 (27) 6 (42.9)
Mydriasis 34 (29.6) 4 (28.6)

Respiratory rate (/min) 17.52±0.26 18.21±1.45 0.44**
Heart rate (/min) 88.13±1.96 91.07±3.39 0.61**
Systolic blood 
pressure (mmHg)

130.25±9.7 119.4±4.69 0.69**

Diastolic blood 
pressure (mmHg)

75.73±1.15 71.07±2.78 0.18**

Temperature (°C) 36.66±0.1 37.06±0.19 0.22**
Length of hospital 
stay (h)

16.99±1.76 34.21±14.6 0.26**

Data are presented as mean±SE or n (%), where appropriate. *Fisher exact 
test, **Independent t-test. SE=Standard error, GCS=Glasgow Coma Scale, 
CVS=Cardiovascular system

Table 3: Predictive factors of the outcome of 
treatment in patients with methamphetamine 
poisoning
Variables P OR (95% CI)
Age 0.027 1.05 (1.006-1.099)
Suicide history 0.003 30.33 (3.11-295.24)
Route of poisoning

Ingestion 0.032 0.21 (0.05-0.87)
Inhalation 0.22 0.19 (0.04-0.78)

Pulmonary system manifestations 0.01 1.84 (1.15-2.93)

OR=Odds ratio, CI=Confidence interval
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manifestations on admission may be considered 
as important predictive factors in the outcome of 
treatment in these patients.

AUTHORS’ CONTRIBUTION

NEM and AMS contributed in designing and 
conducting the study. PP, HP, and AJ collected the 
data, and NEM did the data analysis. AMS rechecked 
the statistical analysis and prepared the manuscript. 
All authors have assisted in the preparation of the 
manuscript and have read and approved the content 
of the manuscript and are accountable for all aspects 
of the work.

Acknowledgments
Authors would like to thank Professor Farzad 
Gheshlaghi for his kind co‑operation during the study 
period and Mr. Rory O’connor for his help in English 
editing.

Financial support and sponsorship
This study is the result of a research project, which 
was financially supported by the vice‑chancellery for 
research and technology of the Isfahan University of 
Medical Sciences.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Chomchai C, Chomchai S. Global patterns of methamphetamine 
use. Curr Opin Psychiatry 2015;28:269‑74.

2. Tomás‑Rosselló J, Rawson RA, Zarza MJ, Bellows A, 
Busse A, Saenz E, et al. United Nations office on drugs and 
crime international network of drug dependence treatment 
and rehabilitation resource centres: Treatnet. Subst Abus 
2010;31:251‑63.

3. McKetin R, Dunlop AJ, Holland RM, Sutherland RA, 
Baker AL, Salmon AM, et al. Treatment outcomes for 
methamphetamine users receiving outpatient counselling 
from the stimulant treatment program in Australia. Drug 
Alcohol Rev 2013;32:80‑7.

4. Callaghan RC, Cunningham JK, Verdichevski M, Sykes J, 
Jaffer SR, Kish SJ. All‑cause mortality among individuals 
with disorders related to the use of methamphetamine: 
A comparative cohort study. Drug Alcohol Depend 
2012;125:290‑4.

5. Degenhardt L, Baxter AJ, Lee YY, Hall W, Sara GE, Johns N, 
et al. The global epidemiology and burden of psychostimulant 
dependence: Findings from the global burden of disease study 
2010. Drug Alcohol Depend 2014;137:36‑47.

6. Kalin JR. Incidence of fetal drug exposure in Alabama: 
2004‑2011. J Forensic Sci 2014;59:1029‑35.

7. Ericsson E, Bradvik L, Hakansson A. Mortality, causes of death 
and risk factors for death among primary amphetamine users 
in the Swedish criminal justice system. Subst Use Misuse 
2014;49:262‑9.

8. Pietsch J, Paulick T, Schulz K, Flössel U, Engel A, Schmitter S, et al. 
Escalation of methamphetamine‑related crime and fatalities in 
the Dresden region, Germany, between 2005 and 2011. Forensic 
Sci Int 2013;233:51‑4.

9. Radfar SR, Rawson RA. Current research on methamphetamine: 
Epidemiology, medical and psychiatric effects, treatment, and 
harm reduction efforts. Addict Health 2014;6:146‑54.

10. Baalachandran R, Hypes C, Natt B, Snyder L. Pipe dreams: 
Concealed methamphetamine causing severe toxicity. Am J 
Med Sci 2015;349:548‑9.

11. Alam‑Mehrjerdi Z, Mokri A, Dolan K. Methamphetamine 
use and treatment in Iran: A systematic review from the most 
populated Persian Gulf country. Asian J Psychiatr 2015. pii: 
S1876‑201800111‑2.

12. Eizadi‑Mood N, Masoumi G, Gheshlagh F, Siadat Z, Setare M, 
Yazdani‑Ardestani M. Demographic factors, duration of 
hospitalization, costs of hospitalization, and cause of death in 
patients intoxicated with amphetamines and opioids. J Isfahan 
Med Sch 2011;29:890‑900.

13. World Health Organization (WHO), International Statistical 
Classification of Diseases and Related Health Problems 10th 

Revision (2010). Available from: http://apps.who.int/classifications/
icd10/browse/2010/en [Last accessed on 2010 Mar 12].

14. Hoffman RS, Nelson LS, Goldfrank LR, Flomenbaum N, 
Howland MA, Lewin NA, et al. Goldfrank’s Toxicologic 
Emergencies. New York [etc.]: McGraw‑Hill Education; 2015.

15. Dworkin RJ. Hidden bias in the use of archival data. Eval 
Health Prof 1987;10:173‑85.

16. Kaji AH, Schriger D, Green S. Looking through the 
retrospectoscope: Reducing bias in emergency medicine chart 
review studies. Ann Emerg Med 2014;64:292‑8.

17. Burns MK. How to establish interrater reliability. Nursing 
2014;44:56‑8.

18. Thompson SK. Sampling. Hoboken, NJ: Wiley; 2013. p. 431.
19. Masoumi G, Eizadi‑Mood N, Akabri M, Sohrabi A, 

Khalili Y. Pattern of poisoning in Isfahan. J Isfahan Med Sch 
2012;29:1317‑24.

20. Vassar M, Holzmann M. The retrospective chart review: 
Important methodological considerations. J Educ Eval Health 
Prof 2013;10:12.

21. Degenhardt L, Mathers B, Guarinieri M, Panda S, Phillips B, 
Strathdee SA, et al. Meth/amphetamine use and associated 
HIV: Implications for global policy and public health. Int J 
Drug Policy 2010;21:347‑58.

22. Fairbairn N, Wood E, Stoltz JA, Li K, Montaner J, Kerr T. 
Crystal methamphetamine use associated with non‑fatal 
overdose among a cohort of injection drug users in Vancouver. 
Public Health 2008;122:70‑8.

23. Pittman HJ. Methamphetamine overdose. Nursing 2005;35:88.
24. Werb D, Kerr T, Buxton J, Shoveller J, Richardson C, 

Montaner J, et al. Crystal methamphetamine and initiation of 
injection drug use among street‑involved youth in a Canadian 
setting. CMAJ 2013;185:1569‑75.

25. Rawson RA. Current research on the epidemiology, medical 
and psychiatric effects, and treatment of methamphetamine 
use. J Food Drug Anal 2013;21:S77‑81.

26. Rawson RA, Chudzynski J, Gonzales R, Mooney L, Dickerson D, 
Ang A, et al. The impact of exercise on depression and anxiety 
symptoms among abstinent methamphetamine‑dependent 
individuals in a residential treatment setting. J Subst Abuse 
Treat 2015. pii: S0740‑547200088‑4.



Paydar, et al.: Outcome prediction in methamphetamine poisoning

Journal of Research in Pharmacy Practice  /  Jul-Sep 2015  /  Vol 4  /  Issue 3172

27. Chen CK, Lin SK, Chen YC, Huang MC, Chen TT, Ree SC, 
et al. Persistence of psychotic symptoms as an indicator of 
cognitive impairment in methamphetamine users. Drug 
Alcohol Depend 2015;148:158‑64.

28. Courtney KE, Ray LA. Methamphetamine: An update on 

epidemiology, pharmacology, clinical phenomenology, and 
treatment literature. Drug Alcohol Depend 2014;143:11‑21.

29. Elkashef A, Vocci F, Hanson G, White J, Wickes W, Tiihonen J. 
Pharmacotherapy of methamphetamine addiction: An update. 
Subst Abus 2008;29:31‑49.


