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Assignment 1: Substance abuse and stroke in young adults

Graduate capabilities assessed in this assignment 

· Using Basic and Clinical Sciences

· Patient Assessment and Management

Aims 

To develop an understanding of the relationship between substance abuse and stroke in young adults (aged <45). You will investigate the pathophysiology of this relationship, the epidemiology of stroke in this patient group, and gain an understanding of the treatment and management options available, and their effectiveness. 

Course themes and related learning activities 

This assignment relates to the course theme of the ageing process
Task description and time allocation guide
Stroke is among the leading causes of death and disability worldwide and an increasing number of younger patients have been reported in the last 20 years. The incidence of strokes in the 18-44-year-old patient population is reported to be between 5-10% of all strokes in developed countries and from 19-30% of all strokes in developing countries. While the increase in stroke incidence in this population may be due to increasing cardiovascular risk factors, including increased sedentary lifestyle and poor dietary choices, alternative explanations include the use of licit and illicit drugs, such as smoking, alcohol, opiates, cocaine and amphetamine. This assignment will give you the opportunity to investigate the epidemiology and aetiology of stroke in younger adults, with a particular focus on substance abuse, and how the management approach in these patients might differ from those with more conventional vascular risk factors. 

In this assignment you should consider the following questions:
· Task 1: Describe the contributing factors towards the increase in stroke incidence in younger adults
· Task 2: What is the role of substance abuse in stroke in younger adults?  Describe the mechanism of action of 2 different substances of abuse and how these might result in haemorrhagic and ischaemic stroke.

· Task 3: Describe the typical management of a stroke patient, and how this might differ in the absence of conventional vascular risk factors.

Report requirements
Word limit of 2,000 word; in addition to responding to the task questions, in your report you should include a reflection on both the research process and the final report. Your report should be formatted in accordance with the specification on the Medicine program website, and include a word count on the title page. Ensure that you carefully reference your work using the UNSW Medicine referencing style (APA). Please refer to the Medicine program website for penalties that will be applied to reports that exceed the maximum length: https://medprogram.med.unsw.edu.au/penalties  (login required). Further details at http://medprogram.med.unsw.edu.au/assignments-and-projects-phase-1
Assessment criteria 

For a P grade, the written report and the resource should meet the following criteria:

Focus Capability 1: Using Basic and Clinical Sciences
· Describes the contributing factors towards the increase in stroke incidence in younger adults (1.1.2 Recognises health problems and relates normal structure and function to abnormalities.) 
· Students should describe an increasing the overall use of substances (smoking, alcohol and illicit drug use), including an increase in the documented use of substances within 24 hours of stroke. The highestest percentage of thses patients are aged younger than 35. 
· drug users, between 15 and 44 years old, were 6.5 times more likely to have a stroke compared with non-users

· Students should also discuss other factors that could be contributing to the increase in stroke in this population; stroke in general is increasing in younger people, and in the absence of specific risk factors in this population, we might surmise that it is due to substance abuse. But are there actually other factors that may be at play? a more sedentary lifestyle for example, or higher fat/sugar intake in the diet, etc. Substance abuse may only play a small role in the increase that we are seeing.
· Describes possible mechanisms by which two substances of abuse might result in stroke (1.1.3 Describes the patho-physiological process of health problems and can explain their basis at the whole person, organ system, cellular and molecular levels)
Drugs of abuse are associated with stroke, especially in young individuals. The major classes of drugs linked to stroke are cocaine, amphetamines, heroin, morphine, cannabis, and androgenic anabolic steroids (AASs).
Students should clearly explain, preferably with the use of diagrams, the mechanism of action of their 2 drugs in terms of causing/contribuiting to a stroke. 
Students should focus on the main mechanisms in more detail, adding in others in less detail, or even just noting them as additional mechanisms. For example, students might mention other postulated mechanisms but indicate that they intend to focus on e.g. the main three in more detail. Students might also focus only on haemorhagic or ischaemic stroke, while noting that their drug may cause both; in this case it may be outwith the scope of the assignment to cover both in detail for both drugs so they should focus on the main mechanism of action as illustrated in the diagrams and accompanying text below.
In general, drugs of abuse can provoke stroke either by causing direct damage to cerebral vessels or indirectly, by affecting other organs, such as the liver (affecting blood coagulation pathways) or the heart, thus negatively affecting cerebral circulation. There are substance-specific mechanisms involved. For example, stimulants such as amphetamines, cocaine and their derivatives are associated with both types of stroke, acute ischemic (cerebral infarcts) and hemorrhagic (intracerebral hemorrhages, subarachnoid hemorrhages), where the involved mechanisms differ.

[image: image1.png]
Amphetamines are associated with both types of stroke, and also with delayed ischaemic stroke. Intracranial haemorrhage related to amphethamine use is associated with transient increased blood pressure. Amphetamine causes an initial increase in cerebral blood flow, foillowed by a later vasoconstriction. Amphetamine may also cause damage to cerebral vessels in the form of necrotising vasculitis. The risk

of stroke is four times higher in amphetamine users than in nonusers and haemorrhagic stroke

may occur twice as often, Although it is less frequent compared to amphetamine-associated hemorrhagic stroke, amphetamine-associated ischemic stroke is also described in the literature.
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Risk of stroke is twice as high in cocaine users, compared to age-matched non-users. Ischemic stroke related to cocaine is associated with large vessel atherosclerosis, advanced atherosclerosis of intracranial vessels, increased platelet activation and arrhythmias, especially bradyarrhythmias, which can be explained by the ability of cocaine to depress sinus node automaticity and to block the atrioventricular node conduction. The exat mechanism of action of cocaine induced ischaemic stroke is not clear. Cerebral vasospasm is attributed to the sympathomimetic effect of cocaine and the increase in circulating endothelin-1 which leads ot decreased nitric oxide and causes vasoconstriction. Calcium increases following cocaine, which also increases vasoconstriction. Other causes of stroke, related to acute cocaine use, cervicocephalic or intracranial arterial dissection are additional causes of stroke related to acute cocaine use. Cocaine may also reduce blood flow to the brain, thereby causing stroke. in some vessels, cocaine can induce micro-ischemia, a state in which blood flow to the brain is not adequate and cerebral hypoxia and ischemic stroke occur. In a large cohort study on cocaine-related stroke, during a period of 10 years, atherosclerosis of large vessels was found to be the common mechanism of stroke. Cocaine use creates an elevated immune system inflammatory state. Various basal anti-inflammatory markers, like interleukin-10 (IL 10) have been found to be decreased, while pro-inflammatory cytokines (tumor necrosis factor alpha, Interleukin 1) are increased, thus contributing to vascular disease. Acute cocaine use induces acute hypertension, which is implicated in the occurrence of hemorrhagic stroke in users. The implication of cocaine in aneurysm formation and rupture is supported by the high incidence of aneurysmal subarachnoid hemorrhage (SAH) in cocaine users. Only less than half of them have a family history of hypertension. The frequency and the route of administration seem to play an important role, when assessing the link between cocaine use and the risk of stroke. Following the acute use of cocaine, a 6.4-fold higher incidence of stroke within 24 h for users is reported, compared to those who had never used cocaine. Furthermore, acute cocaine use has also proven more detrimental compared to chronic use. In addition, smoking cocaine presents the highest risk for stroke. intracerebral hemorrhage and subarachnoid hemorrhage were associated with active cocaine use, while ischemic stroke/TIA was more likely to occur in former cocaine users.
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Cannabis causes transient cerebral ischemic attacks (TIAs) and ischemic strokes. The possible mechanisms through which cannabis can induce stroke include cerebral vasoconstriction, hypotension, vasospasm, impaired cerebral vasomotor function and fluctuations in blood pressure. It is possible that all the above could be attributed to the potential of cannabis to induce sympathetic stimulation and decrease parasympathetic activity. A significant increase in symptomatic cerebral vasospasm has been observed in marijuana users. The mechanism for the pathogenesis of intracerebral hemorrhage may be the capacity of cannabis to impair autoregulation and to induce transient arterial hypertension. Via cannabinoid receptors, platelet membranes are targets for exogenous cannabinoids, resulting in aggregation, which is nonreversible, at high cannabinoid levels, and which may induce thrombotic events. cannabinoids lead to the increased reactivation of factor VII and elevated ADP-induced aggregation in platelet-rich plasma. Cannabinoids also cause elevated expression of glycoprotein IIb-IIIa and P selectin on the surfaces of the platelets. The stimulation of the sympathetic system and the inhibition of the parasympathetic system, and the inflammatory processes at the level of at the arterial wall, have all been described as other possible cannabis mechanisms of action, resulting in thrombus formation and endothelial erosion at both cerebral and coronary arteries. Cannabinoids can also leadto the activation, adhesion and aggregation of platelets, as a result of the decreased availability of nitric oxide, due to oxidative stress (which is induced by cannabinoids). Cannabis use has been mainly associated with ischemic stroke. Nevertheless, more recent studies show an association between cannabis use and hemorrhagic stroke.
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A proposed mechanism for heroin-associated ischemic stroke is cardioembolism. This can occur secondary to infectious endocarditis (which is common in intravenous users), or due to other adulterants found in drugs. The cardiogenic embolic effect of infectious endocarditis is further reinforced by the direct toxic effect of heroin on cerebral arteries. Furthermore, post-anoxic encephalopathy and global hypoperfusion of the brain, due to heroin-induced hypotension, bradycardia, cardiopulmonary arrest, and hypoxia, can also be a possible mechanism. Recent reports indicate that heroin-induced hypereosinophilia could be the cause of heroin-induced cerebral infarction. The mechanism involved in cerebral ischemia could be associated with focal damage of the endothelium of the endocardium and of both small and larger arteries, determined by eosinophilic-associated proteins. This can be associated with increased blood clotting and local hypercoagulation, determined by components of eosinophilic granule. Hemorrhagic stroke induced by heroin has also been reported. The possible pathogenic mechanisms could be: a) the hemorrhagic transformation of ischemic infarction or a hemorrhage determined by pyogenic arteritis and b) the rupture of a mycotic aneurysm. Heroin-associated stroke has rarely been reported, but intranasal administration can lead to ischemic lesions of globus pallidus. The ischemic pathology of heroin-associated stroke is more common than hemorrhagic forms. Opiate-addicted individuals have a higher risk of stroke than the general population.
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Atherothrombosis or embolization could lead to thromboembolic ischemic strokes. Peripheral vascular disease can occur through the same mechanisms. The main action of AASs is anabolism. It is involved in growth-promoting effects on cardiac tissue, following AAS administration and causes hypertrophic cardiomyopathy. Probably as a counteracting effect, apoptotic cell death has also been observed—a process that is mediated by membrane receptor second messenger cascades that increase intracellular Ca2+ influx and mobilization, leading to the release of apoptogenic factors. Sex hormone-related mechanisms also seem to be involved in the pathogenesis of various cardiovascular disorders, with ischemic stroke included, particularly for men. The effect of AASs on the hemostatic system may lead to a prothrombotic profile, depending on the dose and the duration of AAS administration. Low doses decrease platelet threshold activation to collagen. In addition, androgens reduce plasminogen activator inhibitor-1 (PAI-1) levels and increase fibrinolytic activity via high tissue plasminogen activator (t-PA) levels. Both the release of t-PA from endothelial cells into the circulation and the amount of t-PA inhibitor (PAI-1) that is present in the circulation regulate fibrinolytic activity. Possible vascular thrombosis due to increased fibrinolytic activity as a result of decreased PAI-1 levels can consequently be speculated. Several AASs appear to be involved in procoagulatory pathways, by increasing plasma levels of factor VIII and IX. They also increase the aggregation of platelets and the formation of thrombus formation via increased platelet production of thromboxane A2, and via decreased production of prostacyclin and increased fibrinogen levels
Focus Capability 2: Patient Assessment and Management
· Describes the role of substance abuse in stroke in younger adults (1.3.8 Applies clinical reasoning to relevant health scenarios, including the identification of key features and clinical patterns.)
· Some overlap with the first part above. 
· Describes the management of a stroke patients following a typical cardiovascular stroke, as well as stroke associated with substance abuse in younger adults. (1.3.9 Articulates a general strategy of management, consistent with the pathophysiological model of illness at an elementary level that includes an understanding of foundation principles, e.g. pharmacology)
Management approach should include acute and long-term management, although they will not have the word limit to go into detail for all causes of stroke, so this should be more general, and the substance abuse stroke management should be related to the outcomes for stroke typically induced by one of the drugs the student has chosen, while acknowledging that different causes may require different treatment options (e.g. these could be tabulated). Management might also include support to stop drug abuse. 
Stroke management documents with more info for markers: 

https://www.racgp.org.au/afpbackissues/2007/200711/200711Dewey.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3152174/
Stroke can occur either in minutes/hours following illicit drug use or later as a consequence of complications, such as vasculitis or endocarditis, resulting in septic emboli. Acute stroke is a medical emergency. Patients should be transported by ambulance to a medical facility that is organized and equipped to manage acute stroke as soon as possible after symptom onset and capable of offering emergency treatments such as intravenous thrombolysis and endovascular thrombectomy—organized acute stroke unit management. These treatments are typically offered in departments of neurology with organized stroke centers [40]. The outcome of ICH depends on the hematoma location and volume, the promptness of treatment, and the management of associated diseases. The mortality of ICH remains very high. For those who survive, recovery is diffcult and long lasting, with a negative impact on quality of life. Risk factors, such as high blood pressure, smoking, obesity and drug use, play an important role. Prevention plays a central role and can be favorably influenced by changing lifestyle and taking therapeutic measures, especially for hypertension control.
Starting references

· De los Rios, F. Kleindorder, D.O., Khoury, J., Broderick, J.P., Moomaw, C.J., Adeoye, O., Flaherty, M.L., Khatri, P., Woo, D., Alwell, K., Eilerman, J., Ferioli. S. and Kissela, B.M., (2012), Trends in Substance Abuse Preceding Stroke Among Young Adults: A Population-Based Study  Stroke, 43:3179–3183.  https://www.ahajournals.org/doi/epub/10.1161/STROKEAHA.112.667808
· Hathidara, M.Y., Sini, V and Malik, A.M. (2019); Stroke in the Young: a Global Update, Current Neurology and Neuroscience Reports (2019) 19: 91.  https://doi.org/10.1007/s11910-019-1004-1
· Tsatsakis, A., Docea, A.O., Calina, D., Tsarouhas, K., Zamfira, L-M., Mitrut, R., Sharifi-Rad, J., Kovatsi, L., Siokas, V., Dardiotis, E., Drakoulis, N., Lazopoulos, G., Tsitsimpikou, C., Mitsias, P. and Neagu, M. (2019), A Mechanistic and Pathophysiological Approach for Stroke Associated with Drugs of Abuse, J. Clin. Med. 2019, 8, 1295;  http://dx.doi.org/10.3390/jcm8091295
Contact
A discussion forum regarding this assignment is available in Moodle.
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