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INTRODUCTION

	 Young-onset dementia (YOD) is a distinct form of 
dementia occurring before the age of 65 years, carrying 
significant implications for patients and caregivers. It 
demands increased attention to its diagnosis, prognosis, 
and treatment. YOD accounts for approximately 5% 
of all dementia cases, with an estimated incidence 
of 119 cases per 100,000 individuals.1 Common YOD 
causes include Alzheimer’s disease, vascular dementia, 

and frontotemporal lobar degeneration, whereas 
Alzheimer’s disease represents approximately 30%-40% 
of cases.2 Research into YOD heritability underscores 
the role of polygenic risk scores, where a combination of 
genetic variants contributes to susceptibility. Although 
genetic factors lay the foundation, interactions between 
genes and the environment are at the forefront.3

	 Rigorous investigation into environmental influences 
has unveiled a complex network of interconnected 
variables associated with YOD. Lifestyle choices, such 
as physical inactivity, poor diet, smoking, alcohol abuse, 
and drug intoxication, have emerged as modifiable risk 
factors contributing to YOD development.4,5 The surge 
in the prevalence of amphetamine-type stimulant 
(ATS) abuse, involving amphetamines (amphetamine 
and methamphetamine) and substances within the 
“ecstasy” group, has elevated these substances to 
a global public health concern impacting millions 
worldwide. The prevailing perspective posits that 
ATS abuse is associated with significant cognitive 
impairments.6 However, to date, only one case of 
amphetamine-related dementia has been reported.7 
Herein, we present the case of a middle-aged man with 
YOD following a prolonged history of ATS abuse and 
provide a comprehensive literature review.

CASE REPORT

	 The patient, a 54-year-old retired male security 
officer, was referred to a geriatrics clinic for evaluation 
due to an insidious onset of cognitive decline. As 
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induced neurotoxicity and the cognitive abnormalities observed in the patient condition. Our case highlights the 
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to recognize cognitive impairment resulting from substance abuse. Additionally, we look into relevant literature to 
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reported by his family, patient symptoms began three 
years before the visit and included forgetfulness of 
recent information, misplacement of items, difficulties 
in learning new tasks, and impaired attention. His 
medical history was notable for dyslipidemia. The 
patient was not on any medications and had no 
history of head trauma or injury. No family history of 
neuropsychiatric disorders existed. He was a current 
smoker, consuming one pack of cigarettes daily. He 
initiated oral and nasal ATS abuse in his 20s, with no 
specified quantities mentioned. This pattern continued 
until his late 40s when he successfully quit after 
experiencing multiple relapses. 
	 During the examination, patient blood pressure 
measured 125/86  mmHg, with a regular heart rate 
of 90 beats/minute. A mental status examination 
revealed sporadic eye contact, appropriate affect, 
slightly disorganized thoughts, limited insight into his 
condition, and poor judgment. No abnormal movements 
were observed. On cognitive testing, he scored 0 on the 
Mini-Cog test including 0 out of 3 on the three-word 
recall task. Additionally, the patient demonstrated 
reduced verbal fluency and poor calculation ability. 
Neurological examination revealed normal cranial 
nerve function, muscle strength, and tone, with normal 
deep tendon reflexes. Sensation was symmetrical 
and intact. His cerebellar function was normal, and 
no gait abnormalities were observed. Other systemic 
examinations yielded unremarkable results.

	 Laboratory tests, including complete blood count, 
liver function, thyroid function, urea, creatinine, 
electrolytes, vitamin B12, C-reactive protein level, 
erythrocyte sedimentation rate, and urine analysis all 
fell within the normal ranges. A lipid panel revealed 
a total cholesterol level of 5.6 mmol/L, triglyceride 
level of 5.3 mmol/L, and low-density lipoprotein 
level of 3.44 mmol/L. Serological tests for hepatitis 
B and C and human immunodeficiency virus were 
negative.
	 Brain magnetic resonance imaging revealed 
generalized diffuse prominence of the cortical sulci, 
cerebrospinal fluid spaces, and ventricular system, 
as well as small confluent abnormal T2 and fluid-
attenuated inversion recovery hyperintensities affecting 
the corona radiata of both cerebral hemispheres. The 
most significant atrophic changes were observed in 
the temporal lobes, with notable ballooning of the 
temporal horns of the lateral ventricles (Fig.1). YOD 
was diagnosed based on clinical manifestations and 
diagnostic tests.

DISCUSSION

	 Several studies have examined the connection 
between drug abuse and dementia, with a specific 
emphasis on substances such as ATS. Amphetamines, 
particularly methamphetamine, when used over 
extended periods or at high doses, can lead to 
brain toxicity and affect peripheral organs. This 

Fig.1: Brain magnetic resonance imaging revealing bilateral temporal lobe atrophy.
A) Fluid attenuated inversion recovery. B) T1-weighted axial sections.
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phenomenon is more pronounced in regions rich in 
nerve connections within the sympathetic nervous 
system.8 
	 Episodic memory impairment has been linked to 
methamphetamine abuse, potentially contributing to 
recurrent drug use. In a nationwide retrospective cohort 
study in Taiwan involving 68,000 participants followed 
for 15 years, amphetamine-related disorders were 
strongly associated with dementia. The amphetamine-
related disorder cohort had nearly a fivefold increased 
risk of developing dementia, including Alzheimer’s 
disease and vascular dementia. This association 
persisted after adjusting for age, sex, education, and 
comorbidities.9

	 Another study examined the effects of amphetamine 
and heroin abuse on cognitive function. Various 
neuropsychological tests, including visual 
discrimination learning, conventional tests, and 
computerized assessments for recognition and 
spatial working memory, were conducted. Both the 
amphetamine and heroin groups experienced significant 
impairment in a pattern recognition memory, which is 
sensitive to temporal lobe dysfunction. This suggests 
that chronic amphetamine and heroin use may result 
in distinct patterns of cognitive impairment.10

	 Ersche et al. assessed the effects of chronic 
amphetamine and opiate use on the cognitive function 
in current and previous users in the United Kingdom. 
This study focused on executive and memory function 
as indicators of neurocognitive measures. Participants 
demonstrated notable impairment in cognitive domains 
such as the Tower of London planning task, paired 
associate learning, and pattern recognition memory. 
However, amphetamines users displayed more severe 
cognitive impairment than current opiate users. The 
study concluded that chronic users of amphetamines 
and opiates experienced lasting impairments in 
memory and executive function, even after years of 
discontinuation.11

	 Wang et al. conducted a cross-sectional survey 
in Guangdong Province, China, involving 528 
methamphetamine users undergoing detoxification 
and rehabilitation. Cognitive impairment was assessed 
using the Montreal Cognitive Assessment Scale, 
revealing that approximately 69.89% of participants 
experienced cognitive impairments. Additionally, 
advanced age (≥30 years), prolonged duration of 
drug use (>2 years), and daily consumption of 
methamphetamines were associated with more severe 
cognitive impairment. The study firmly concluded 
that chronic methamphetamine use leads to cognitive 
impairment.12 
	 The sole published case report on amphetamine-
related dementia from Australia involved a 48-year-old 
Australian man who had been using amphetamines for 
approximately 30 years.7 This patient struggled with 
maintaining task continuity and frequently experienced 

lapses in remembering appointments, names, and 
familiar faces. More pronounced impairments were 
observed in the memory and verbal fluency domains 
than in the attention and orientation domains.7

CONCLUSION

	 In conclusion, amphetamine abuse is associated with 
the deterioration of cognitive function across multiple 
domains. This less-recognized potential cause of 
cognitive dysfunction may become more prevalent in 
the future, highlighting the importance of considering 
ATS as risk factors for dementia. Healthcare 
professionals must identify and provide appropriate 
care to individuals experiencing cognitive dysfunction 
resulting from substance abuse.

Conflicts of interest: None.

Source of funding: None.

REFERENCES
1.	 Loi SM, Cations M, Velakoulis D. Young-onset dementia 

diagnosis, management and care: a narrative review. Med J Aust. 
2023;218(4):182-189. doi: 10.5694/mja2.51849.

2.	 Quach C, Hommet C, Mondon K, Lauvin MA, Cazals X, Cottier 
JP. Early-onset dementias: specific etiologies and contribution of 
MRI. Diagn Interv Imaging. 2014;95(4):377-398. doi: 10.1016/j.
diii.2013.07.009. 

3.	 Zhang XX, Tian Y, Wang ZT, Ma YH, Tan L, Yu JT. The epidemiology 
of Alzheimer’s disease modifiable risk factors and prevention. J 
Prev Alzheimers Dis. 2021;8(3):313-321. doi: 10.14283/jpad.2021.15.

4.	 Porsteinsson AP, Isaacson RS, Knox S, Sabbagh MN, Rubino I. 
Diagnosis of early Alzheimer’s disease: clinical practice in 2021. J 
Prev Alzheimers Dis. 2021;8(3):371-386. doi: 10.14283/jpad.2021.23.

5.	 Nordström P, Nordström A, Eriksson M, Wahlund L, Gustafson Y. 
Risk factors in late adolescence for young-onset dementia in men: 
a nationwide cohort study.  JAMA Intern Med. 2013;173(17):1612-
1618. doi:10.1001/jamainternmed.2013.9079.

6.	 Shukla M, Vincent B. Methamphetamine abuse disturbs the 
dopaminergic system to impair hippocampal-based learning 
and memory: an overview of animal and human investigations. 
Neurosci Biobehav Rev. 2021;131:541-559. doi: 10.1016/j.
neubiorev.2021.09.016.

7.	 Ridley K, Coleman M. A case of dementia in a middle aged man 
following three decades of amphetamine dependence. Prev Med 
Community Health. 2017;1(1):1. doi: 10.15761/PMCH.1000101.

8.	 Ferrucci M, Limanaqi F, Ryskalin L, Biagioni F, Busceti CL, Fornai 
F. The effects of amphetamine and methamphetamine on the 
release of norepinephrine, dopamine and acetylcholine from the 
brainstem reticular formation. Front Neuroanat. 2019;13:48. doi: 
10.3389/fnana.2019.00048.

9.	 Tzeng NS, Chien WC, Chung CH, Chang HA, Kao YC, Liu 
YP. Association between amphetamine-related disorders and 
dementia-a nationwide cohort study in Taiwan. Ann Clin Transl 
Neurol. 2020;7(8):1284-1295. doi: 10.1002/acn3.51113.

10.	 Ornstein TJ, Iddon JL, Baldacchino AM, Sahakian BJ, London M, 
Everitt BJ, Robbins TW. Profiles of cognitive dysfunction in chronic 
amphetamine and heroin abusers. Neuropsychopharmacology. 
2000;23(2):113-126. doi: 10.1016/S0893-133X(00)00097-X. 

11.	 Ersche KD, Clark L, London M, Robbins TW, Sahakian BJ. Profile of 
executive and memory function associated with amphetamine and 
opiate dependence. Neuropsychopharmacology. 2006;31(5):1036-
1047. doi: 10.1038/sj.npp.1300889.

12.	 Wang TY, Fan TT, Bao YP, Li XD, Liang CM, Wang RJ, et al. 
Pattern and related factors of cognitive impairment among chronic 
methamphetamine users. Am J Addict. 2017;26(2):145-151. doi: 
10.1111/ajad.12505 

Amphetamine Abuse and Young-Onset Dementia


	OLE_LINK3
	OLE_LINK5
	_GoBack
	_GoBack
	_Hlk120555495
	_Hlk109390304
	_Hlk131590133
	_Hlk131590027
	_Hlk131590453
	_Hlk131590818
	_Hlk131591679
	_Hlk131591962
	_GoBack
	_gjdgxs
	_GoBack
	_GoBack
	_GoBack
	_Ref124508221
	_Hlk151646232
	_GoBack
	_GoBack
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_6
	_ENREF_156
	_ENREF_24
	_ENREF_26
	_ENREF_27
	_ENREF_11
	_GoBack
	_Hlk135056099
	_Hlk152539711
	_GoBack
	_Hlk135058576
	_Hlk135058896
	_Hlk152545331
	_GoBack
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_ENREF_24
	_ENREF_25
	_ENREF_26
	_ENREF_27
	_ENREF_28
	_ENREF_29
	_GoBack
	_Hlk153541508
	_Hlk153537160
	_GoBack
	_GoBack
	_Hlk136095703
	_GoBack
	_Hlk137603398
	_Hlk100996211
	_Hlk71352960

