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Introduction

Chewing the leaves of khat or gat (Catha edulis Forsk) is a social
habit in Yemen and East African countries “. A recent report
suggests that nearly 20 million people worldwide are regularly
using khat /. People chewing fresh khat leaves daily on a regular
basis mainly in the afternoon, although some people start to chew
khat in the morning ™. At the present time, easy transportation of
khat and easing of importation restrictions has helped this habit
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spread to countries such as the USA and Western Europe where
Yemeni, Somali, and other East African countries are living™?.
People chew khat for its central nervous system stimulant effects
such as euphoria, energy, alertness and for the social purpose /.
The pharmacological effect of khat chewing is mainly due
to the cathinone, cathine, and norephedrine present in the fresh
leaves “>57 Cathinone, the chief active ingredient of khat, bears
high structural and functional similarity to amphetamine /. It
operates through the same mechanism as amphetamine which
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explains the observed central nervous system stimulant effects in
the khat chewer . Cathinone acting as indirect sympathomimetic,
it induces catecholamine release in central dopaminergic and
serotonergic synapses, as well as from peripheral noradrenaline
storage neuron endings **?. Cathinone increases blood pressure
and heart rate through noradrenaline (norepinephrine) release from
peripheral neurons similar to amphetamine “!. Cardiovascular
effects of khat chewing in humans include elevated blood pressure
and increases in heart rate [“***°! (has positive inotropic and
chronotropic actions in isolated atria) "“>**. Increases in blood
pressure and heart rate have been observed in human volunteers
after chewing khat which coincides with raised plasma cathinone
concentrations ™°. Khat chewing, however, has been reported to
have adverse effects on various human body systems 2],

In addition to its effects on blood pressure, khat has also
been associated with the increased incidence of acute coronary
vasospasm and myocardial infarction (MI) “®. As one of the
constituents of khat, cathinone is reported to be associated with
severe coronary vasoconstriction and a severe negative inotropic
effect on the cardiac muscle, suggesting that coronary spasm
contributes to the development of acute myocardial infarction
(17181~ cardiovascular complications from cathinone abuse may,
therefore, be similar to those of amphetamine .

Khat chewing changes the circadian rhythm of acute
myocardial infarction presentation °, and it was an independent
dose-related risk factor for acute myocardial infarction (AMI) 7.

Al-Motarreb et al. reported that about 59% of khat chewers
had onset of symptoms of acute myocardial infarction during the
khat-effective period compared with only 36.4% of non-khat
chewers had a new onset of AMI /. Also, Alkadi et al. reported
that the vast majority of MI events (70%) occurred either during or
immediately after completion of a khat chewing session and they
considered khat chewing a risk factor for AMI “Y. Khat chewers
also had a high risk of death, recurrent myocardial ischemia,
cardiogenic shock, and ventricular arrhythmia %2,

Patients and Method

A Patients who underwent coronary angiography as a planned
procedure to role out coronary artery disease at the cardiac center
of Al-Thawra Modern General Hospital over six months duration
for April 2011 to September 2011 were included in this cross-
sectional prospective study. A well-designed questionnaire was
filled which including complete personal and clinical history for
each patient, the presence of CHD risk factors, echocardiography,
and coronary angiography findings. The severity of stenosis,
atherosclerosis, the extent of lesions, and types of lesions of the
coronary arteries were estimated visually in most of the cases, and
the results were determined after discussion and agreement
between the doctors in cath. Lab., after that the digital films of
CAG were revised by other interventional cardiologists to confirm
the data of the previous results of the CAG and decrease the intra-
observer and inter-observer faults. Definitions: Ejection fraction
(EF) was an indicator for left ventricular systolic function and
divided into two groups %, preserved left ventricular systolic
function; if EF was >= 50% and impaired systolic left ventricular
function; if EF was <50%. The data after that were analyzed using
the SPSS program and different correlations were statistically
established among variables. Normal CAG referred to the patients
with no CAD or those with near-normal or had mild CAD (0%-
<50% stenotic lesions), non-significant lesions CAD referred to
stenosis >=30% & <50% of left main coronary or the patients with
moderate CAD (>=50% & <70% stenotic lesions) of a major
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epicedial or branch vessel. Another hand, the significant CAD
defined as stenosis of 50% or more of the diameter of the left main
coronary artery or stenosis of 70% or more of the diameter of a
major epicardial or branch vessel, as well as the total occlusion,
referred to complete obstruction of entire diameter of coronary
vessels 1. The complexity of lesions was divided into three types
(A, B & C) according to criteria established by a joint ACC/AHA
Task Force suggested . In type, A coronary lesion either: discrete
lesion (<10mm length), concentric, readily accessible, non-
angulated segment <45 degrees, smooth contour, little calcium, less
than totally occlusive, not ostial in location or absence of thrombus.
Type B coronary artery lesions; tubular (10-20 mm), eccentric,
moderate tortuosity of the proximal segment, moderately angulated
segment > 45 degrees < 90 degrees, irregular contour, moderate
calcification, some thrombus present, ostial in location or
bifurcation lesion. In the type C coronary artery lesion, the diffuse
lesion (>20mm), excessive tortuosity of the proximal segment,
extremely angulated segment (90 degrees), and total occlusion The
extent of the coronary arteries lesions was either single-vessel
disease, two-vessel disease, or three-vessel disease of major
coronary artery branches (LAD artery, LCX artery, and RCA) or
left main coronary artery disease [“/.

Result

The total number of patients involved in this study was 365
patients admitted to the cardiac center of Al Thawra Modern
General hospital, Sana’a, Yemen to undergo clinically indicated
and elective coronary angiography in which, khat chewer patients
group was 306 (84%) compared with 69 (16%) of non-khat chewer
patients group and in comparative analysis between khat chewer
patients and non-khat chewer patients; mean ages of patients were
approximately equal in both groups (55+- 10 vs. 57+- 9) and there
was no significant difference (P-value =0.396) (Table 1). Khat
chewing was more prevalent among males than females (males:
84%. 257 & females: 16%.49) vs. (males: 24%.14 & females:
76%.45) in both groups respectively and P-values<0.001 (Table 1).
Regarding history of risk factors among khat chewer and non-khat
chewer patients, the smoking history were in 83% (255) vs.17%
(10) of khat chewer and non-khat chewer patients respectively and
P-value was<0.001 and the history of DM were in 44% (134) vs.
36% (21) of khat chewer and non-khat chewer patients respectively
and these results showed slightly higher prevalence of DM among
khat chewer patients but no significant statistical significances
between both groups and the P-value was 0.243 (Table 1). Previous
clinical history of HTN were in 30% (93) vs. 39% (23) of khat
chewer and non-khat chewer patients respectively and there was no
significant statistical differences between both groups and the P-
value was 0.194 (Table 1). The history of acute coronary syndrome
(STEMI, NSTEMI or unstable angina) were more prevalent among
khat chewer patients group, 54% (165) vs.24% (14), and the P-
value was <0.001 in comparing both groups respectively but in
other hand, the history of recurrent stable angina was more
prevalent among non-khat chewer patient group, 76% (45) vs. 45%
(139) and the P-value <0.001 in comparing with khat chewer
patient group respectively (Table 1). Symptoms of HF were in 13%
(40) vs. 15% (9) of khat chewer and non-khat chewer patients
respectively and were approximately similar between both groups
of patients and this result showed no significant statistical
differences between both groups and the P-value was 0.653 (Table
1). Impaired LV systolic function was more prevalent among khat
chewer patients group and EF <50% was 39% (120) vs. 23% (14),
and the P-value was P=0.024 in both groups respectively and it
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observed that, the presence of this important clinical difference
between both groups, it is also associated with a statistical
significant differences (P-value=0.024) (Table 1). The results of
comparative analysis of coronary angiography between khat
chewer patients group and non-khat chewer patients group showed
that, khat chewer patients group had more atherosclerosis in their
coronary arteries (64%, 196 vs. 50%, 30) (P-value=0.056) (Table
1), more prevalence of three vessels disease (27%, 38 vs. 22%, 13)
(P-value=0.090) (Figure 1) and more frequent of type C coronary
artery lesions (20%, 62 vs. 12%, 7) (P-value < 0.011) (Figure 2).

Total occlusions of coronary arteries were slightly more prevalent
among khat chewer patients group but without statistical significant
(11%, 34 vs. 6.8%, 4) (P-value=0.042), as well as the significant
coronary artery stenosis (>=50% in left main coronary artery and
>=70% in other major coronary branches) were more frequent in
khat chewer patients group (55%, 168 vs.47%, 28) in comparison
with non-khat chewer patients group (Figure 3). In other hands, the
non-Khat chewer patients group had less atherosclerotic coronary
arteries, more prevalence of normal coronary arteries (46%,27 vs.
29%, 90) (Figure 3).

Table (1) comparative analysis between khat chewers and non-khat chewers patients

Variables Khat Users (n=306) Non Khat Users (n=59) P-value
Age(mean s SD) 5510 5749 0.396NS
Smoking(n,%) (255)83% (10)17% <0.001
History of DM(n,%) (134)44% (21)36% 0.243NS
History of HTN(n,%) (93)30% (23)39% 0.194NS
Symptoms of HF(n,%) (40)13% (9)15% 0.653NS
(n,%)History of MI&UA (165)54% (14)24% <0.001
ACS Stable angina (139)45% (45)76% <0.001
EF(n,%) <50% (120)39% (14)23% 0.024
Stable angina (196)64% (30)50% 0.056

Extent of Coronary Artery Disease in Khat Chewer
Patients versus Non-Khat Chewer Patients
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Discussions

In his cross-sectional prospective study, khat chewers were 84% of
the study population (365 patients with ischemic heart disease
(IHD) and this is because khat chewing is legal and it is socially
accepted habit and widely spread throughout Yemen ™. This
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Figure 3

percentage is nearly similar to the figures reported in many studies
from the same area [*2*/?5-3 Khat chewers were younger in age
compared to non-khat chewers and chewing khat was more
prevalent among males (about 70.4% (257 of 365 patients)). This
data goes with what reported in many studies from Yemen*"#%-
1 In the review of the prevalence of the major cardiovascular risk
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factors, we found that the prevalence of diabetes mallets (DM) was
slightly higher among khat chewers but there was no significant
statistical difference between both groups. On the opposite side, the
prevalence of hypertension(HTN) was slightly higher among the
non-khat chewers, but also there was no significant statistical
difference between both groups.

Even with consideration of the effect of these
cardiovascular risk factors (with the exception of smoking) on
coronary arteries, we found that the prevalence of coronary artery
atherosclerosis and coronary artery stenosis were more prevalent
among khat chewers with highly significant statistical difference
than non-khat chewers, and this indicates that khat has a role in the
pathogenesis of coronary artery atherosclerosis and coronary artery
stenosis and the development of acute coronary syndrome (ACS)
and other forms of IHD even in patients with low cardiovascular
risk factors. Smoking habits were highly prevalent among khat
chewers (83%) in our study. Khat chewing accompanied with
smoking is a common habit among Yemeni people and this
percentage in our study is nearly similar to the figures reported in
many studies from Yemen (162212931551 Traditionally, smoking is
one of the major risk factors for the development of acute
myocardial infarction, particularly in young patients with normal
coronary arteries 2. Widespread use of khat, especially its
concurrent use with tobacco, remains a public health challenge in
many countries including Asia, Europe, Australia, and the United
States /. Al-Motarreb et al reported that khat chewing increases
the desire to smoke more cigarettes during the session % In
addition to the increased desired to smoke cigarettes during the
khat session, khat also leads to passive smoking as chewers like to
be in close and warm rooms %°!, al’ Absi et al studied the effects of
concurrent tobacco and khat use and suggested that the adverse
effects of khat use may lie in its association with tobacco use !,
Al-Motarreb et al found that cigarette smoking was an important
risk factor for AMI with a linear increase of risk with doses
(number of cigarettes per day) in khat chewers. Furthermore, they
reported that the risk of khat chewing and smoking was significant
and independent from each other (OR=7.02 and 5.8 respectively)
29 The increased prevalence of smoking, diabetes, and
hypertension plays a vital role in the development of heart failure
and makes it difficult to determine the effect of khat %>,

Analysis of coronary angiographies of both groups showed
that khat chewers patients had more prevalence of atherosclerotic
coronary arteries, more lesion complexity, more severe forms of
coronary artery disease, and more prevalence of the multi-vessel
disease, while non-khat chewers had more prevalence of normal
coronary arteries and less atherosclerotic changes. Moreover, khat
chewer patients had a history of more prevalence of acute coronary
syndrome whereas the history of recurrent stable angina was more
prevalent among non-khat chewer patients.

These would highlight the influence of chewing khat (in
addition to smoking) in promoting coronary atherosclerosis and the
development of ACS and other forms of IHD, and these findings
go with what was reported in many studies ©“?**% The
pharmacological effect of khat chewing is mainly due to the
cathinone, cathine, and nor-ephedrine present in the fresh leaves [4-
. Among the detrimental effects of cathinone, premature
atherosclerosis might potentially occur. It was assumed that long-
standing exposure to high levels of plasma catecholamine may
trigger signal transduction pathways that augment the expression of
inflammatory cytokine genes in wvascular walls, thereby
contributing to the induction and/ or acceleration of atherosclerosis

in khat users %],
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Wijetunga et al found that 5 of 6 patients with
amphetamine-associated MI had obstructed coronary artery disease
(%] Similar observations as reported by Tunipsead et al ©°. Both
normal and advanced coronary atherosclerosis was reported with
cocaine-induced AMI 28] Waleed M Ali e al reported ha 81.7%
of khat chewer patients who underwent coronary angiography had
evidence of significant coronary artery stenosis although they were
less likely to have a history of DM, hyperlipidemia, HTN, obesity,
or renal impairment and they suggested that long-term exposure to
hyper catecholamine might induce or exacerbate atherosclerosis in
khat chewers %, Similarly, Shujaa AK and Nammas W. reported
that in 100 Yemeni patients with stable angina pectoris who
underwent coronary angiography, khat chewers were 86% and they
found an extensive coronary affection by significant stenosis (54%
had more than one vessel affection), despite a relatively infrequent
prevalence of the classical cardiovascular risk factors and they
suggested that, this would probably highlight the influence of khat
use (added to the effect of smoking) in promoting coronary
atherosclerosis 1**). Al-Shami and Al-Motarreb evaluated the effect
of khat chewing on the coronary arteries in patients with a history
of heart failure. They found that a history of chewing khat was an
independent risk factor for coronary heart disease (CHD), and they
found that anatomical significant coronary artery lesions (>=50%)
were more prevalent in khat chewers (74% Vs. 26%) and
physiologically significant lesions (>=70%) were also more
prevalent in khat chewer 55% Vs. 22%) compared with non-khat
chewers. They reported that the previous observations remained
significant even after restriction of the traditional risk factors for
CAD-like DM, HTN, smoking, family history of CAD, and obesity
(0] Al-Motarrreb et al in their study suggested that the recent
increase of AMI in Yemen is related to khat chewing behavior, in
addition to the adoption of the way of life as in industrialized
countries and the atherosclerotic etiology °”. Many studies
reported that both the intensity (quantity) and the duration of
chewing khat could contribute to the development of M| %2139,
Al-Moarreb et al in their study demonstrated that khat chewing is a
potential risk factor for AMI, further highlighted by the high
proportion of khat chewers with AMI under 45 years of age * and
W.M. Ali et al and Gulf RACE-1, reported that khat chewers have
significantly higher rates of death, cardiogenic shock and strokes
complications compared with non-khat chewers despite the fact
that they had lower cardiovascular risk profiles, including the low
prevalence of diabetes and prior cardiovascular diseases °Y.
Although we found that, the symptoms of heart failure (HF) were
approximately similar between khat chewers and non-khat chewers
(13% Vs. 15%), the incidence of impaired left ventricular (LV)
systolic function was more prevalent among khat chewer patients
and EF < 50% was found in 39% of khat chewers compared with
23% of non-khat chewers and this goes with what was reported in
many studies ?>?°*%/. There were several case reports from
different parts of the world showing that khat chewing was
commonly associated with severe ischemic cardiomyopathy and
stroke [“*-4?1 Al-Shami and Al-Motarreb in their study found that
LV contractility (LVEF%) was lower in khat chewers compared
with non-khat chewers %, Also, Shujaa AK and Nammas W.
found that LVEF progressively decreased as the extent of CAD
increased in khat chewer patients 7.

Waleed M.Ali et al reported that khat chewing was found
to be an independent risk factor for death and for recurrent cardiac
ischemia, heart failure, and stroke. They hypothesized that long-
term exposure to the catecholamine-like effects of khat increased
the risk of ischemic cardiomyopathy once the patient develops
ACs .
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Conclusion

The khat chewer patients had more extent of CAD than non-khat
chewer patients and the occurrence of three vessels disease were
more in khat chewer patients and they also had severe forms and
more lesion complexity of CAD. We concluded that, the khat
chewing is one of the risk factors of coronary artery disease in
Yemen.

Ethical Considerations

All patients gave verbal informed consent prior to taking part in the
study after the discussion with them about the objective and
importance of the research and they were assured that all the data
gathered would be handled with full confidentiality and would be
used solely for research purposes. No formal hospital or local
ethical committee operates at Al-Thawra general hospital, Sana’a.

Declaration of Interest

The authors declare that they have no conflict of interest. The
authors alone are responsible of the content and writing of the
article.

Funding

This research received for publication a specific grant from Hetero
pharmaceutical organization engaged in the development,
manufacturing and marketing of high-quality Chemical and
Biologic Drugs like Neoclopid 75mg, 10mg, Olmetero-H,
Olmetero 20mg, 40mg, and Trigly 145mg

Author Contributions

Al-Zendani AS and Al-Dobhani BA conceived and designed the
study, supervised the data collection and drafting the article. Then
all authors contributed to data analysis, give final of version to be
published, and agree to be accountable for all aspects of the work.

Acknowledgment

The authors would like to thank Dr. Ali Ahmed Al-Zaazaai, M.Sc.
Clinical Pharmacy from Wenzhou Medical University, Wenzhou
Zhejiang Province, PR China who helped in arranging this paper
for publish.

References

[1]  Griffiths,P. Qat use in London: A study of gat use among
a sample of Somalis living in London. Home Office
Drugs Prevention Initiative. London: Home Office,1998,
Paper No. 26.

[21 Monghi, R.A, Broens B, Khan, R., et al. 2009. Khat use:
lifestyle or addiction? Journal of Psychoactive Drugs.
2009; 41: 1-10.

[31 Corkery JM, Schifano F, Oyeleso S, et al. “ Bundle of
fun “ or “ Bundle of problems” ? Case series of khat-
related deaths in the UK. Drugs Educ Prev Policy. 2011;
81: 408-425.

[4] Kalix P. Cathinone, a natural amphetamine. Pharmacol
Toxical. 1992;70(2):77-86.

WWW.ijirms.in

(5]

(6]

(71

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

Al-Motarreb A, Baker K, Broadley KJ. Khat:
Pharmacological and medical aspects and its social use in
Yemen. Phytother Res. 2002;16:403-413.

Kalix P, Braenden O. Pharmacological aspects of the
chewing of the khat leaves. Pharmacol Res.1985;73:149-
164.

Brenneisen R, Fisch HU, Koelbing U, et al
Amphetamine- like effects in humans of the khat alkaloid
cathinone. Br J Clin Pharmacol.1990;30:825-828.

Pehak EA, Schechter MD, Yamamoto BK. Effects of
cathinone and amphetamine on the neurochemistry of
dopamine in vivo. Neuropharmacology.1990;29:1171-
1176.

Kalix P. The pharmacology of khat. Gen
Pharmacol.1984;15:179-187.

Kalix P. Effects of the alkaloid cathinone on the release
of radioactivity from rabbit atria prelabelled with 3 H-
norepinephrine. Life Sci 1983;32:801-807.

Hassan NA, Gunaid AA, Abdo-Rabbo AA, et al. The
effect of khat chewing on blood pressure and heart rate in
healthy volunteers. Trop Doc 2000;30:107-108.
Gugelmann R, Von Allmen M, Breinneisen R, et al.
Quantitative differences in the pharmacological effect of
(+) and (-)-cathinone. Experientia. 1985;41:1568-1571.
Drake PH. Khat chewing in the neareast. Lancet,
1988;5:532-533.

Kohli J, Goldberg L. Cardiovascular effect of (-)-
cathinone in the anaesthetized dog: Comparison with (+)-
amphetamine. J Pharm Pharmacol. 1982;34:338-340.
Wilder P, Mothys K, Brenneisen R, et al
Pharmacodynamics and pharmacokinetics of khat: a
controlled study. Clin Pharmacol Ther. 1991;55:556-562.
Al-Habori M. The potential adverse effects of habitual
use of Catha edulis (khat). Expert opin.
DrugSaf.2005;4(6):1145-1154.

El-Menyar A, Mekkodathil A, Al-Thani H, et al. Khat
use: history and Heart failure. Oman Med
J.2015;30(2):77-82.

Al-Motarreb A, Shaban A, El-Menyar A. Epicardial
coronary arteries in khat chewers presenting with
myocardial infarction. Int J of Vasc Med. 2013:857019.
Al-Motarreb A, Al-Kebsi M, Al-Adhi B, et al. Khat
chewing and acute myocardial infarction. Heart.
2002;87:279-280.

Al-Motarreb A, Briancon S, Al-Jaber N, et al. Khat
chewing is a risk factor for acute myocardial infarction: a
case-control study. Br J Clin Pharmacol.2005;59(5):574-
581.

Al kadi HO, Noman MA, Al-Thobhani AK, et al.
Clinical and experimental evaluation of the effect of
khat- induced myocardial infarction. Saudi Med J.
2002;23(10)1195-1198.

Ali WM, Al Habib KF, Al-Motarreb A, et al. Acute
coronary syndrome and khat herbal amphetamine use:
An observational report. Circulation.2011;124(24):2681-
2689.

Al-Motarreb A, Al-Habori M, Broadley KJ. Khat
chewing, cardiovascular diseases and other internal
medical problems: The current situation and directions
for future research. J Ethnopharmacol. 2010;132(3):540-
548.

Lang RM, Bierig M, Devereux RB, et al.
Recommendations for chamber quantification: A report

422



International Journal of Innovative Research in Medical Science (IJIRMS)

[25]

[26]

[27]

[28]

[29]

(30]

[31]

[32]

from the American Society of Echocardiography’s
Guidelines and Standards Committee and the Chamber
Quantification Writing Group, developed in conjunction
with the European Association of Echocardiography, a
branch of the European Society of Cardiology. J Am Soc
Echocardiogr. 2005;18:1440.

Solomon SD, Justina W, Gillan L, Bulwer B.
Braunwald’s Heart Disease of cardiovascular medicine.
Echocardiography.2015;14:188.

CASS Principal Investigators and their Associates:
Coronary Artery Surgery Study (CASS): A randomized
trail of coronary artery surgery: Survival data.
Circulation. 1983;68;939.

Rayan TJ, Bauman WB, Kennedy JW, et al. Guidelines
for percutaneous coronary angioplasty. A report of the
AHA/ACC Task Force on Assessment of Diagnostic and
Therapeutic Cardiovascular Procedures (Subcommittee
on Percutaneous Transluminal Coronary Angioplasty).
Circulation.1993;88:2987.

Al-Motarreb A. Effect of khat on the heart and blood
vessels. Heart Views. 2004;5(3):54-57.

Shujaa AK and Nammas W. Khat chewing and
cardiovascular risk profile in a cohort of Yemeni patients
with angiographically documented coronary artery
disease. Heart Asia. 2012;4(1):164-167.

Al-Shami M and Al-Motarreb A. Association of khat
chewing with significant coronary artery disease in
patients presenting with heart failure. J Saudi Heart
Associ. 2013;25(2):149-150.

Ali WM, Zubaid M, Al-Motarreb A, et al. Association of
khat chewing with increased risk of stroke and death in
patients presenting with acute coronary syndrome. Mayo
Clin Proc.2010;89:974-980.

Gehani AA, Al Mulla AW, Chaikhouni A, et al.
Myocardial infarction with normal coronary angiography
compared with severe coronary artery disease without

WWW.ijirms.in

[33]

[34]

[35]

[36]

[37]

(38]

[39]

[40]

[41]

[42]

myocardial infarction: the crucial role of smoking. J
Cardiovasc Risk.2001;8:1-8.

Al’” Absi M, Nakajima M, Dokam A, et al. Concurrent
tobacco and khat use is associated with blunted
cardiovascular stress response and enhanced negative
mood: a  cross-sectional  investigation.  Hum
Psychopharmacol.2014;29(4):307-315.

Advisory Council on the Misuse of Drugs. Khat: A
review of its potential harms to the individual and
communities in the UK. ACMD;2013.

Wijetunga M, Bhan R, Lindsay J, et al. Acute coronary
syndrome and crystal methamphetamine use: a case
series. Hawaii Med J.2004;63:8-13, 25.

Turnipseed SD, Richards JR, Kirk JD, et al. Frequency of
acute coronary syndrome in patients presenting to the
emergency department with chest pain after
methamphetamine use. J Emerg Med. 2003;24:369-373.

Lange RA, Cigarroa RG, Yancy CW, et al. Cocain-
induced coronary artery vasoconstriction. N Engl J Med.
1989;321:1557-1562.

Jones JH, Weir WB. Cocain-induced chest pain. Clin Lab
Med. 2006;26:127-146.

Al-Hashem FH, Dallak MA, Nwoye LO, et al. Acute
exposure to Catha edulis depress contractility and
induces myocardial infarction in  spontaneously
contracting, isolated rabbit’s heart. Saudi J Biol Sci.
2012;19(1):93-101.

Saha S, and Dollery C. Severe ischemic cardiomyopathy
associated  with  khat chewing. J R  Soc
Med.2006;99(6):316-318.

Kulkarni SV, Mughani YA, Onbol EH and Kempegowda
P. Khat and stroke. Ann Indian  Acad
Neural.2012;15(2):139-140.

Vanwalleghem IE, Vanwalleghem PW, De Bleecker JL.
Khat chewing can cause stroke. Cerebrovasc. Dis.
2006;22(2-3):198-200.

423



