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Abstract

Background: Loss of consciousness (LOC) is one of the most common complaints in the emergency department (ED). This

disorder can result from a wide range of clinical conditions, such as structural brain damage, infection, shock, respiratory

failure, or psychiatric disorders.

Objectives: This study was conducted with the aim of investigating the cause and prognosis of patients with non-traumatic LOC

referred to two referral hospitals of Mashhad University.

Methods: This prospective cohort study was conducted on 1000 patients presenting with complaints of LOC at Ghaem and

Imam Reza hospitals in Mashhad in 2020. All patients with a decreased level of consciousness and a Glasgow Coma Scale (GCS)

score of less than 14 were included in the investigation.

Results: A total of 1037 patients participated in this study, while 37 patients were excluded. Of the participants, 524 (52.4%) were

men and 476 (47.6%) were women. The average age was 59.85 ± 16.06 years, ranging from 18 to 95 years. The relatively common

causes of LOC included sepsis (38.3%), stroke (9.2%), heart failure (8%), myocardial infarction (7.3%), meningitis (7.2%), hepatic

encephalopathy (6.5%), and toxic alcohol ingestion (5.8%). Deceased patients were older, had higher respiratory rates and

temperatures, and had lower blood sugar and blood pressure upon admission. A previous history of stroke, hyperlipidemia,

hypertension, and diabetes were associated with death. The relationships between different study outcomes were assessed

using multivariate binary logistic regression; a two-sided P < 0.05 was considered significant.

Conclusions: Patients presenting to the ED with LOC are more likely to die, making LOC a potential prognostic factor for in-

hospital death.
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1. Background

One of the most common complaints in the

emergency department (ED) is loss of consciousness

(LOC) (1). Consciousness refers to a person's awareness of

themselves and their environment and the ability to

respond to external stimuli. A disorder of consciousness
means a reduced level of excitability and awareness of

oneself and the environment (2).

Several common causes of LOC range from benign

situations like standing up quickly to more serious
conditions such as structural brain damage, seizures,

infections, shock, respiratory failure, or psychiatric

disorders (3). One of the most common causes of LOC is

vasovagal syncope, which occurs when there is a sudden

drop in blood pressure, leading to decreased blood flow
to the brain. This can be triggered by factors such as

standing for long periods, dehydration, or emotional
stress (4). Neurological conditions such as epilepsy,

migraines, and transient ischemic attacks (mini-strokes)

can also cause LOC by causing sudden disruptions in
brain function, leading to fainting episodes (5).

Infections can cause dehydration and electrolyte
imbalances that affect brain function, leading to

confusion and LOC (4, 5). Shock and respiratory failure
decrease blood flow to the brain, causing LOC. Heart

failure (HF) can lead to LOC through various
mechanisms, including reduced cardiac output,
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dysrhythmias, medication side effects, and, in severe

cases, pulmonary edema due to impaired gas exchange

(6). Dysrhythmias, which are irregular heart rhythms,
can disrupt the normal pumping of blood to the brain,

leading to a LOC. Other cardiac conditions such as heart
attacks or heart failure can also result in fainting

episodes (7).

Some clinical conditions, such as stroke, seizures,

and poisoning, are easily identifiable. However, other

causes, such as metabolic issues, electrolyte disorders,

or endocrine disorders, require further evaluation and

investigation (8). Understanding the etiology of this

phenomenon is crucial for developing effective

strategies for the prevention and management of

patients. Emergency management of patients with

reduced LOC is critical to prevent irreversible brain

damage (9). Differentiating between traumatic and non-

traumatic causes is important but challenging without

a detailed history (10). However, most trauma patients

are referred to the trauma department based on their

history and are separated from non-trauma patients by

EMS during the initial triage (11).

After stabilizing the patient, it is important to

differentiate between structural and non-structural

causes, typically done using a CT scan (12). Further

examination and a thorough history can help diagnose
the cause of LOC (13, 14). Additionally, determining the

cause can also be used to predict the patient's prognosis

(15, 16). The mortality rate due to trauma has been

reported to range from 25% to 87% (10). The one-month

mortality rate of patients with LOC lasting more than six
hours is 76%. However, the prognosis of patients varies

depending on the cause of LOC (10).

2. Objectives

This study aimed to investigate the cause and

prognosis of patients with non-traumatic LOC referred

to two referral hospitals of Mashhad University.

3. Methods

3.1. Study Design

This prospective cohort study was conducted on 1000

patients presenting with complaints of LOC who were

referred to Ghaem and Imam Reza hospitals in Mashhad

in 2020. The study spanned one year, and patients were

followed up for one month from the date of admission

to assess their final prognosis. All patients with a

decreased level of consciousness (GCS < 14) were

included in the study after obtaining informed consent

from a legal guardian. Inclusion criteria comprised

patients over 18 years of age with non-traumatic LOC.

The exclusion criteria included a history of head trauma

within one month before admission.

Initial patient assessments included demographic

information, vital signs upon arrival, the time interval

between the patient's arrival and the first visit, past

medical history, and medications used by the patient.

This information was recorded by the Emergency

Medicine Assistant. The Emergency Medicine Assistant

also followed up with patients for one month from the

date of hospitalization to evaluate their recovery or

prognosis.

3.2. Sample Size

This study was conducted over one year using a

simple sampling method and included 1000 patients.

3.3. Statistical Analysis

Descriptive and inferential statistics were performed

using SPSS software version 23 for data analysis. Charts

and statistical tables were utilized to describe the data.

The chi-square test was used to analyze the qualitative

data. The relationship between different study

outcomes was assessed with multivariate binary logistic

regression, with a 2-sided P < 0.05 considered

significant.

4. Results

A total of 1037 patients participated in this study.

However, 37 patients were excluded: 18 were not satisfied

to participate, and 19 were unresponsive in the follow-

up. The study included 500 cases from Imam Reza (AS)

Hospital and 500 cases from Ghaem Hospital. Among

the participants, 524 (52.4%) were male and 476 (47.6%)

were female, with a mean age of 59.85 ± 16.06 years,

ranging from 18 to 95 years.

The history of underlying conditions among the
patients was as follows: 404 (40.4%) had hypertension

(HTN), 576 (57.6%) had diabetes, 355 (35.5%) had ischemic

heart disease, 296 (29.6%) had hyperlipidemia (HLP), and
158 (15.8%) had a history of cerebrovascular accident

(CVA).

The average vital signs at admission were as follows:

Systolic blood pressure (SBP) was 113.90 mmHg, diastolic

blood pressure (DBP) was 73.07 mmHg, pulse rate (PR)

was 107 beats per minute, respiratory rate (RR) was 24

breaths per minute, body temperature was 38.05

degrees Celsius, oxygen saturation (O2 sat) in room air

was 89.55%, and blood sugar reading on glucometer was

172 mg/dL. The patients’ Glasgow Coma Scale (GCS) was
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Table 1. Admissions Mean Vital Signs

Variables Average Standard Deviation

Temperature 38.05 0.98

Heart rate 107.57 25.27

SBP 113.90 25.27

DBP 73.07 14.99

RR 23.60 7.1

O 2 sat 85.99 9.36

Blood sugar (Glucometer) 172.25 90.63

GCS 11.45 1.75

Abbreviations: SBP, systolic blood pressure; DBP, diastolic blood pressure; RR, respiratory rate; O2 sat, oxygen saturation; GCS, Glasgow Coma Scale.

assessed with a mean score of 12 (Table 1). The average

time between the patient's arrival and the first visit by a

doctor was 15.41 minutes.

The most common etiology of decreased level of

consciousness was sepsis (38.3%), followed by stroke

(9.2%), heart failure (8%), myocardial infarction (7.3%),

meningitis (7.2%), hepatic encephalopathy (6.5%), and

toxic alcohols (5.8%).

A gender-based comparative study of underlying

etiology showed that alcohol consumption (100%) was

more common in men, while heart failure (100%) was

more common in women. Other etiologies such as

sepsis, meningitis, uremia, cholangitis, shock, and

diabetic ketoacidosis were more prevalent in men. In

contrast, stroke, myocardial infarction, hepatic

encephalopathy, and intracranial hemorrhage were

more common in women (Table 2).

The deceased patients were older and had higher RRs

and temperatures, with lower blood sugar and blood

pressure at admission. A prior history of stroke, HLP,

HTN, and diabetes was associated with death.

Binary logistic regression showed that a lower PR,

absence of CVA, absence of HLP, shorter time to visit,

higher blood pressure, and higher blood sugar were
associated with a better prognosis (Table 3). Specifically,

the analysis revealed that a lower PR (OR = 0.976; P =

0.030), absence of CVA (OR = 0.456; P = 0.003), and

absence of HLP (OR = 0.560; P = 0.012), as well as a

shorter time to visit (OR = 0.956; P = 0.002), were related
to better outcomes. Additionally, higher blood pressure

(OR = 1.026, P = 0.001) and higher blood glucose (OR =

1.002, P = 0.049) were associated with better outcomes.

5. Discussion

This study was performed to evaluate the etiology of

non-traumatic LOC and the prognosis of these patients

referred to two academic EDs. A total of 1000

participants were evaluated. Sepsis was the most

common cause in these patients. There are several ways

in which sepsis can cause someone to lose
consciousness. One common way is through septic

shock, a condition in which blood pressure drops to
dangerously low levels, depriving the brain of oxygen

and causing the person to lose consciousness. In severe

cases, septic shock can lead to coma or even death (17,
18).

A study published by Lutz et al. (19) showed that the

cause of LOC in 835 non-trauma patients was cerebral

hemorrhage with 224 cases (26.8%), followed by epilepsy,

cerebral infarction, metabolic, and cardiac causes. They

did not evaluate the patients' outcomes. Schmidt et al.

conducted a study on the etiology of comatose patients

and found that the most common cause is primary

brain lesions (39%), followed by secondary pathologies

that affected the brain (36%) (20).

Our results differed from these studies. We found

that the most common cause of LOC is sepsis, which was

not reported as a primary cause in the Lutz and Schmidt

studies.

However, in general, cardiac, cerebral, and metabolic

causes were relatively common in both studies, and the

results were somewhat similar in this respect. The

difference in the results of the two studies cannot be

determined exactly, but the high number of sepsis

patients in our study may be due to the lack of

prevention, necessary care, and early treatment of

infectious diseases for geriatric and disabled patients.

Kermani et al. (21) conducted another study in 2021 to

investigate the causes of LOC in children at Mashhad

University of Medical Sciences. They showed that

infectious diseases (40.6%), seizures (23.8%), and
poisonings (19.8%) were the most common causes of LOC

in children. Overall, the mortality rate due to LOC was

reported to be 18.8%, with infection being the most
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Table 2. A Gender-Based Comparative of Underlying Etiology a

Underlying Etiology Male Female P-Value

Sepsis 227 (59.3) 156 (40.7)

< 0.001

CVA 44 (47.8) 48 (52.2)

Myocardial infarction 28 (38.4) 45 (61.6)

Heart failure 0 (0.0) 80 (100.0)

Meningitis 38 (52.8) 34 (47.2)

Hepatic encephalopathy 25 (38.5) 40 (61.5)

Toxic alcohol 58 (100.0) 0 (0.0)

Uremia 34 (69.4) 15 (30.6)

Cholangitis 28 (58.3) 20 (41.7)

Shock 28 (62.2) 17 (37.8)

DKA 13 (56.5) 10 (43.5)

ICH 1 (8.3) 11 (91.7)

Abbreviations: CVA, cerebra vascular accident; DKA, diabetic ketoacidosis; ICH, intra cranial hemorrhage.

a Values are expressed as No. (%)

important cause. Duyu et al. designed another study on

this age group (children) and showed that the most

common cause of non-traumatic coma was

neuroinfection (31.4%) (22).

Our study showed similar evidence but with a higher

mortality rate, which could be attributed to the older

age of patients and their underlying conditions. In

another study conducted in 2016 by Sarin et al. (23) in

India, patients over 13 years with GCS < 9 and non-

traumatic coma were included. After a one-year follow-

up, they showed that the most common causes of coma

were cerebrovascular events, metabolic

encephalopathies, and infections, respectively. Despite

the similar causes of LOC in their study, it should be

noted that the methodology was fundamentally

different. Patients with a GCS of more than 9 were not

included in Sarin's study, which may explain the

differences in the findings between the two studies.

A systematic review study conducted in 2015 by

Horsting et al. (3) assessed the etiology and outcomes of

patients with non-traumatic coma in the ICU. They

showed that the most common causes of non-traumatic

coma were stroke, hypoxia, intoxication, and some

metabolic causes, respectively, with poisoned patients

having the best outcomes. The most significant

difference between our study and theirs is the absence

of sepsis. However, this study, like the Sarin study,

examined only patients who were in a coma (GCS < 9),

while we assessed many patients with higher GCS.

Forsberg et al. in Stockholm, the Netherlands

evaluated 875 patients with a reduced level of

consciousness and GCS < 11, dividing them into two

groups: Those with decreased levels of consciousness

due to metabolic (72% of cases) and structural causes of

the brain (28% of cases) (24). They showed that young

adults with non-traumatic LOC and low or normal blood

pressure without focal neurological deficits might have

an underlying metabolic disorder, making

neuroimaging unnecessary as the first-line evaluation

method. These results are similar to our findings, as the

mean age of patients with diabetic ketoacidosis and

those who had consumed toxic alcohols was lower than

other patients. Additionally, patients with expected

pathological findings on brain imaging (such as stroke

and intracranial hemorrhage) were middle-aged.

In 2004, Aboutalebi and Fotouhi Ghiam studied the

causes of decreased non-traumatic levels of

consciousness in 392 patients. The results showed that

the most common causes were metabolic (42.9%),

structural (40.1%), and infectious diseases (6%) (25).

However, in 11% of cases, the cause remained unclear. The

mortality rates due to infectious, structural, and

metabolic causes were 33.3%, 26.8%, and 22%, respectively.

The most important difference between this study and

ours is the high proportion of patients with sepsis in

our study, which was not observed in other similar

studies. Regarding the mortality rate, the number of

patients who died was higher in our study.

In this study, we found that half of the patients

referred to the ED with LOC complaints died within a

month of follow-up. Sepsis was also the most common

diagnosis in our patients. With these findings, it may be

suggested that patients who present to the ED with LOC

are more likely to die, and therefore, LOC can be used as

a prognostic factor of death at hospitalization.

Researchers can design more studies in the future to
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Table 3. The Multivariate Binary Logistic Regression

Feature Odd Ratio 95% CI P-Value

Age 1.001 (1.013 - 0.989) 0.873

Gender 0.889 (1.198 - 0.660) 0.441

SBP 1.026 (1.042 - 1.011) 0.001

DBP 0.992 (1.018 - 0.992) 0.542

RR 1.003 (1.013 - 0.992) 0.636

PR 0.976 (0.998 - 0.954) 0.030

Temperature 0.981 (1.242 - 0.776) 0.877

O 2 sat 1.018 (1.043 - 0.994) 0.137

Blood glucose 1.002 (1.004 - 1.000) 0.049

Time to visit 0.956 (0.984 - 0.929) 0.002

GCS 1.091 (1.210 - 0.984) 0.099

IHD 2.147 (3.433 - 1.342) 0.001

CVA 0.456 (0.766 - 0.272) 0.003

HLP 0.560 (0.883 - 0.335) 0.012

HTN 1.153 (1.865 - 0.712) 0.563

Diabetes 0.754 (1.131 - 0.503) 0.172

Abbreviations: GCS, Glasgow Coma Scale; IHD, ischemic heart disease; CVA, cerebra-vascular accident; HTN, hypertension; HLP, hyperlipidemia; SBP, systolic blood pressure; DBP,
diastolic blood pressure; PR, pulse rate; RR, respiratory rate; O2 sat, O2 saturation.

determine the cause of the high rate of sepsis in our

patients.

5.1. Limitations and Strengths

Our study, like other studies, had its strengths and

limitations. One of the limitations was the lack of

investigation into the specific causes of sepsis in

patients with septic shock. It would also have been

better if we had considered mixed causes; for example,

some patients had both uremia and sepsis, but we only

considered their sepsis. In contrast, our study had a

relatively large sample size, which could increase the

accuracy of the results, and this is a strength of the

study.

Footnotes

Authors' Contribution: Mohamad Davood Sharifi,

conceived and designed the experiments; Golnaz

Latifian Esfahani, Elnaz Vadafadar Moradi and Mahdi

Foroughian, collected data and interpreted the data;

Mahdi Foroughian, analyzed, discussed, and interpreted

the data; Elnaz Vafadar Moradi, composed the first draft

of the manuscript. All authors approved the final

version of the manuscript.

Conflict of Interests Statement: The authors declare

no conflict of interests.

Data Availability: All data of this study will be provided

to the applicants for scientific purposes.

Ethical Approval: This study is approved under the

ethical approval code of IR.MUMS.MEDICAL.REC.1398.367
.

Funding/Support: This study was supported in part by
grant 980248 from the Mashhad University of Medical

Science of Physicians (Dr. Sharifi).

Informed Consent: Informed consent was obtained
from all participants.

References

1. Cooksley T, Rose S, Holland M. A systematic approach to the

unconscious patient. Clin Med (Lond). 2018;18(1):88-92. [PubMed ID:

29436445]. [PubMed Central ID: PMC6330912].

https://doi.org/10.7861/clinmedicine.18-1-88.

2. Mehta R, G. P. trainee, Chinthapalli K, consultant N. Glasgow coma

scale explained. BMJ. 2019;365:l1296. [PubMed ID: 31048343].

https://doi.org/10.1136/bmj.l1296.

3. Horsting MW, Franken MD, Meulenbelt J, van Klei WA, de Lange DW.

The etiology and outcome of non-traumatic coma in critical care: a

systematic review. BMC Anesthesiol. 2015;15:65. [PubMed ID:

25924678]. [PubMed Central ID: PMC4424591].

https://doi.org/10.1186/s12871-015-0041-9.

4. Longo S, Legramante JM, Rizza S, Federici M. Vasovagal syncope: An

overview of pathophysiological mechanisms. Eur J Intern Med.

2023;112:6-14. [PubMed ID: 37030995].

https://doi.org/10.1016/j.ejim.2023.03.025.

5. Greer DM, Shemie SD, Lewis A, Torrance S, Varelas P, Goldenberg FD, et

al. Determination of Brain Death/Death by Neurologic Criteria: The

https://ethics.research.ac.ir/ProposalCertificateEn.php?id=80137
http://www.ncbi.nlm.nih.gov/pubmed/29436445
https://www.ncbi.nlm.nih.gov/pmc/PMC6330912
https://doi.org/10.7861/clinmedicine.18-1-88
http://www.ncbi.nlm.nih.gov/pubmed/31048343
https://doi.org/10.1136/bmj.l1296
http://www.ncbi.nlm.nih.gov/pubmed/25924678
https://www.ncbi.nlm.nih.gov/pmc/PMC4424591
https://doi.org/10.1186/s12871-015-0041-9
http://www.ncbi.nlm.nih.gov/pubmed/37030995
https://doi.org/10.1016/j.ejim.2023.03.025


Sharifi MD et al.

6 Arch Neurosci. 2024; 11(4): e146116.

World Brain Death Project. JAMA. 2020;324(11):1078-97. [PubMed ID:

32761206]. https://doi.org/10.1001/jama.2020.11586.

6. Kobata H. [Differential Diagnosis and Management of Disturbance of

Consciousness:Approach to Comatose Patients]. No Shinkei Geka.

2023;51(6):1009-20. [PubMed ID: 38011875].

https://doi.org/10.11477/mf.1436204847.

7. Piotrowski R, Baran J, Sikorska A, Krynski T, Kulakowski P.

Cardioneuroablation for Reflex Syncope: Efficacy and Effects on

Autonomic Cardiac Regulation-A Prospective Randomized Trial. JACC

Clin Electrophysiol. 2023;9(1):85-95. [PubMed ID: 36114133].

8. Rogers JP, Chesney E, Oliver D, Pollak TA, McGuire P, Fusar-Poli P, et al.

Psychiatric and neuropsychiatric presentations associated with

severe coronavirus infections: a systematic review and meta-analysis

with comparison to the COVID-19 pandemic. Lancet Psychiatry.

2020;7(7):611-27. [PubMed ID: 32437679]. [PubMed Central ID:

PMC7234781]. https://doi.org/10.1016/S2215-0366(20)30203-0.

9. Edlow JA, Rabinstein A, Traub SJ, Wijdicks EF. Diagnosis of reversible

causes of coma. Lancet. 2014;384(9959):2064-76. [PubMed ID:

24767707]. https://doi.org/10.1016/S0140-6736(13)62184-4.

10. Wijdicks EFM. The Ascending Reticular Activating System. Neurocrit

Care. 2019;31(2):419-22. [PubMed ID: 30796756].

https://doi.org/10.1007/s12028-019-00687-7.

11. Sanello A, Gausche-Hill M, Mulkerin W, Sporer KA, Brown JF, Koenig

KL, et al. Altered Mental Status: Current Evidence-based

Recommendations for Prehospital Care. West J Emerg Med.

2018;19(3):527-41. [PubMed ID: 29760852]. [PubMed Central ID:

PMC5942021]. https://doi.org/10.5811/westjem.2018.1.36559.

12. Simkins TJ, Bissig D, Moreno G, Kahlon NPK, Gorin F, Duffy A. A

clinical decision rule predicting outcomes of emergency

department patients with altered mental status. J Am Coll Emerg

Physicians Open. 2021;2(5). e12522. [PubMed ID: 34528023]. [PubMed

Central ID: PMC8432088]. https://doi.org/10.1002/emp2.12522.

13. Hamden K, Agresti D, Jeanmonod R, Woods D, Reiter M, Jeanmonod

D. Characteristics of elderly fall patients with baseline mental status:

high-risk features for intracranial injury. Am J Emerg Med.

2014;32(8):890-4. [PubMed ID: 24929771].

https://doi.org/10.1016/j.ajem.2014.04.051.

14. Schmidt WU, Lutz M, Ploner CJ, Braun M. The diagnostic value of the

neurological examination in coma of unknown etiology. J Neurol.

2021;268(10):3826-34. [PubMed ID: 33796895]. [PubMed Central ID:

PMC8463407]. https://doi.org/10.1007/s00415-021-10527-4.

15. Aslaner MA, Boz M, Celik A, Ahmedali A, Eroglu S, Metin Aksu N, et al.

Etiologies and delirium rates of elderly ED patients with acutely

altered mental status: a multicenter prospective study. Am J Emerg

Med. 2017;35(1):71-6. [PubMed ID: 27765479].

https://doi.org/10.1016/j.ajem.2016.10.004.

16. Biswas RK, Kabir E, King R. Effect of sex and age on traumatic brain

injury: a geographical comparative study. Arch Public Health.

2017;75:43. [PubMed ID: 29043082]. [PubMed Central ID:

PMC5632827]. https://doi.org/10.1186/s13690-017-0211-y.

17. Iannello J, Maltese N. Improving Unadjusted and Adjusted Mortality

With an Early Warning Sepsis System in the Emergency Department

and Inpatient Wards. Fed Pract. 2021;38(11):508-515b. [PubMed ID:

35136335]. [PubMed Central ID: PMC8815614].

https://doi.org/10.12788/fp.0194.

18. Roney JK, Whitley BE, Maples JC, Futrell LS, Stunkard KA, Long JD.

Modified early warning scoring (MEWS): evaluating the evidence for

tool inclusion of sepsis screening criteria and impact on mortality

and failure to rescue. J Clin Nurs. 2015;24(23-24):3343-54. [PubMed ID:

26780181]. https://doi.org/10.1111/jocn.12952.

19. Lutz M, Mockel M, Lindner T, Ploner CJ, Braun M, Schmidt WU. The

accuracy of initial diagnoses in coma: an observational study in 835

patients with non-traumatic disorder of consciousness. Scand J

Trauma Resusc Emerg Med. 2021;29(1):15. [PubMed ID: 33436034].

[PubMed Central ID: PMC7805149]. https://doi.org/10.1186/s13049-020-

00822-w.

20. Schmidt WU, Ploner CJ, Lutz M, Mockel M, Lindner T, Braun M. Causes

of brain dysfunction in acute coma: a cohort study of 1027 patients

in the emergency department. Scand J Trauma Resusc Emerg Med.

2019;27(1):101. [PubMed ID: 31699128]. [PubMed Central ID:

PMC6836468]. https://doi.org/10.1186/s13049-019-0669-4.

21. Kermani R, Nasiri J, Barouti Z. Evaluating Non-Traumatic Loss of

Consciousness in Children Admitted to the Emergency Room. Int J

Pediatr. 2021;9(4):13371-80.

22. Duyu M, Karakaya Altun Z, Yildiz S. Nontraumatic coma in the

pediatric intensive care unit: etiology, clinical characteristics and

outcome. Turk J Med Sci. 2021;51(1):214-23. [PubMed ID: 33155790].

[PubMed Central ID: PMC7991885]. https://doi.org/10.3906/sag-2004-

330.

23. Sarin SM, Debabrata G, Marami D. Study of etiological profile and

outcome predictors in nontraumatic coma. International Journal of

Medical Research & Health Sciences. 2016;5(6):122-6.

24. Forsberg S, Hojer J, Ludwigs U, Nystrom H. Metabolic vs structural

coma in the ED--an observational study. Am J Emerg Med.

2012;30(9):1986-90. [PubMed ID: 22795990].

https://doi.org/10.1016/j.ajem.2012.04.032.

25. Aboutalebi S, Fotouhi Ghiam A. [The etiologies and early prognosis of

non-traumatic loss of consciousness in Fatemeh Zahra Hospital of

Bushehr Port]. Iran South Med J. 2004;7(1):40-6. Persian.

http://www.ncbi.nlm.nih.gov/pubmed/32761206
https://doi.org/10.1001/jama.2020.11586
http://www.ncbi.nlm.nih.gov/pubmed/38011875
https://doi.org/10.11477/mf.1436204847
http://www.ncbi.nlm.nih.gov/pubmed/36114133
http://www.ncbi.nlm.nih.gov/pubmed/32437679
https://www.ncbi.nlm.nih.gov/pmc/PMC7234781
https://doi.org/10.1016/S2215-0366(20)30203-0
http://www.ncbi.nlm.nih.gov/pubmed/24767707
https://doi.org/10.1016/S0140-6736(13)62184-4
http://www.ncbi.nlm.nih.gov/pubmed/30796756
https://doi.org/10.1007/s12028-019-00687-7
http://www.ncbi.nlm.nih.gov/pubmed/29760852
https://www.ncbi.nlm.nih.gov/pmc/PMC5942021
https://doi.org/10.5811/westjem.2018.1.36559
http://www.ncbi.nlm.nih.gov/pubmed/34528023
https://www.ncbi.nlm.nih.gov/pmc/PMC8432088
https://doi.org/10.1002/emp2.12522
http://www.ncbi.nlm.nih.gov/pubmed/24929771
https://doi.org/10.1016/j.ajem.2014.04.051
http://www.ncbi.nlm.nih.gov/pubmed/33796895
https://www.ncbi.nlm.nih.gov/pmc/PMC8463407
https://doi.org/10.1007/s00415-021-10527-4
http://www.ncbi.nlm.nih.gov/pubmed/27765479
https://doi.org/10.1016/j.ajem.2016.10.004
http://www.ncbi.nlm.nih.gov/pubmed/27765479
https://doi.org/10.1016/j.ajem.2016.10.004
http://www.ncbi.nlm.nih.gov/pubmed/29043082
https://www.ncbi.nlm.nih.gov/pmc/PMC5632827
https://doi.org/10.1186/s13690-017-0211-y
http://www.ncbi.nlm.nih.gov/pubmed/35136335
https://www.ncbi.nlm.nih.gov/pmc/PMC8815614
https://doi.org/10.12788/fp.0194
http://www.ncbi.nlm.nih.gov/pubmed/26780181
https://doi.org/10.1111/jocn.12952
http://www.ncbi.nlm.nih.gov/pubmed/33436034
https://www.ncbi.nlm.nih.gov/pmc/PMC7805149
https://doi.org/10.1186/s13049-020-00822-w
https://doi.org/10.1186/s13049-020-00822-w
http://www.ncbi.nlm.nih.gov/pubmed/31699128
https://www.ncbi.nlm.nih.gov/pmc/PMC6836468
https://doi.org/10.1186/s13049-019-0669-4
http://www.ncbi.nlm.nih.gov/pubmed/33155790
https://www.ncbi.nlm.nih.gov/pmc/PMC7991885
https://doi.org/10.3906/sag-2004-330
https://doi.org/10.3906/sag-2004-330
http://www.ncbi.nlm.nih.gov/pubmed/22795990
https://doi.org/10.1016/j.ajem.2012.04.032

