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Abstract

Sleep disruption is associated with both substance use disorders and chronic viral infections,
which commonly co-occur. A greater understanding of how sleep is affected by substance abuse
and comorbid chronic viral infections is needed, as fatigue, depression and other neuropsychiatric
impairments caused by chronic viral infections can affect response to addiction treatment
adversely.
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The recent study by Irwin et al. [1] provides an important step in characterizing sleep
disturbances during early abstinence in adults with cocaine or alcohol dependence. However,
in an attempt to impose more controlled conditions in their polysomnographic investigation,
research participants with evidence of HIV or hepatitis C virus (HCV) were excluded from
the study. Their main findings are consistent with previous work in these populations
showing increases in rapid eye movement (REM) sleep and profound losses of stage N3
slow wave, otherwise thought of as ‘deep’ sleep [2]. The authors note that: ‘Loss of sleep
depth has implications for morbid outcomes associated with cocaine-and alcohol
dependence including... infectious disease’ and that: ‘sleep depth is thought to contribute to
the maintenance of health and the homeostatic regulation of the autonomic, neuroendocrine
and immune systems’, including anti-viral immunity. This commentary goes beyond the
discussion by Irwin et al. [1] and considers how sleep architecture might be affected in the
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context of substance use disorders and comorbid chronic viral infections. This is an
important population to study, as these illnesses commonly co-occur, and chronic viral
infections can contribute to central nervous system (CNS) dysfunction (i.e. neuropsychiatric
impairments such as fatigue, depression and cognitive deficits) [3-5], which often increase
the risk of relapse and impede response to addiction treatments [6,7].

Disrupted sleep alters immune function and is associated with both substance use disorders
and chronic viral infections. Studies indicate self-reported sleep disturbances in 44-56% of
individuals with HIV [8] and in 60-65% of individuals with HCV [9]. Further, the use of
sleep aids was identified recently as a predictor of HCV therapy discontinuation [10],
suggesting that sleep disturbances may hinder anti-viral drug therapy outcomes as well as
anti-viral immune responses. In addition, research characterizing sleep disturbance in HIV
and HCV shows a direct relationship between changes in sleep architecture and CNS
function. An early study of patients with HIV found that REM latency was reduced and
correlated negatively with depressive symptomatology [11]. More recently, Raison et al. [12]
reported that patients with HCV (undergoing interferon-based anti-viral therapy and without
preexisting sleep disorders) experienced decreases in stages 3/4 sleep and increases in REM
latency that were associated with increases in fatigue. Further, both high delta sleep ratio and
low alpha power may be indices of resilience to cytokine-induced depression in adults with
HCV [13]. These data suggest that proinflammatory cytokines may provide a mechanistic
link between disorders associated with chronic inflammation, including substance use
disorders and accompanying neuropsychiatric sequelae (e.g. sleep disturbance, cognitive
impairment and depression). It has been proposed that immunological biomarkers (leucocyte
activation status and cytokine levels) may be useful for clinical monitoring of sleeping
quality patterns in HCV patients [14].

Irwin et al. [1] discuss how activation of specific inflammatory pathways play a role in the
increases in REM sleep observed in substance use disorders, such as increases in
mononuclear cell production of interleukin (IL)-6 and tumour necrosis factor (TNF)-a—
cytokines that are associated with impairments in mood, cognition and sleep [15,16] as well
as with blood-brain barrier integrity [17] and viral neuroinvasion [18]. Indeed, HIV and/or
HCV infection of the brain may contribute to sleep disruption and neuropsychiatric
impairments, particularly in adults with a history of substance abuse (e.g. [19]).

Sleep disruption has been hypothesized as a ‘universal risk factor for relapse in addiction’
[20] and may represent a biomarker that links the risk factors of an individual (e.g. chronic
viral infection) to substance use disorders, via shared molecular pathways. Characterizing
the sleep effects of comorbid substance use disorders and chronic viral infection with HIV or
HCV could inform the development of novel interventions that target specific sleep
parameters (e.g. augmenting slow wave sleep and/or reciprocally decreasing REM sleep, as
suggested by Irwin ef al. [1]) in order to improve substance abuse treatment outcomes. Thus,
future studies on sleep and substance use disorders may want to consider inclusion of
research participants with HIV and/or HCV, as these are the individuals whose health and
quality of life may be most impacted from a lack of slow wave sleep.

Addiction. Author manuscript; available in PMC 2018 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

LOFTIS and LIM

References

1.

Page 3

Irwin MR, Bjurstrom MF, Olmstead R. Polysomnographic measures of sleep in cocaine dependence
and alcohol dependence: implications for age-related loss of slow wave, stage 3 sleep. Addiction.
2016; 111:1084-92. [PubMed: 26749502]

. Garcia AN, Salloum IM. Polysomnographic sleep disturbances in nicotine, caffeine, alcohol,

cocaine, opioid, and cannabis use: a focused review. Am J Addict. 2015; 24:590-8. [PubMed:
26346395]

. Gamaldo CE, Gamaldo A, Creighton J, Salas RE, Selnes OA, David PM, et al. Evaluating sleep and

cognition in HIV. J Acquir Immune Defic Syndr. 2013; 63:609-16. [PubMed: 23722610]

. Huckans M, Seelye A, Woodhouse J, Parcel T, Mull L, Schwartz D, et al. Discounting of delayed

rewards and executive dysfunction in individuals infected with hepatitis C. J Clin Exp
Neuropsychol. 2011; 33:176-86. [PubMed: 20694872]

. Tavakkoli M, Ferrando SJ, Rabkin J, Marks K, Talal AH. Depression and fatigue in chronic hepatitis

C patients with and without HIV co-infection. Psychosomatics. 2013; 54:466—71. [PubMed:
23756122]

. Aharonovich E, Nunes E, Hasin D. Cognitive impairment, retention and abstinence among cocaine

abusers in cognitive-behavioral treatment. Drug Alcohol Depend. 2003; 71:207-11. [PubMed:
12927659]

. Fals-Stewart W, Schafer J. The relationship between length of stay in drug-free therapeutic

communities and neurocognitive functioning. J Clin Psychol. 1992; 48:539-43. [PubMed: 1325478]

. Allavena C, Guimard T, Billaud E, de la Tullaye S, Reliquet V, Pineau S, et al. Prevalence and risk

factors of sleep disturbances in a large HIV-infected adult population. J Int AIDS Soc. 2014;
17:19576. [PubMed: 25394083]

. Carlson MD, Hilsabeck RC, Barakat F, Perry W. Role of sleep disturbance in chronic hepatitis C

infection. Curr Hepat Rep. 2010; 9:25-9. [PubMed: 20208985]

10. LaFleur J, Hoop R, Korner E, DuVall S, Morgan T, Pandya P, et al. Predictors of early

11.

12.

13.

discontinuation of pegylated interferon for reasons other than lack of efficacy in United States
Veterans with chronic hepatitis C. Gastroenterol Nurs. 2015; 38:417-28. [PubMed: 26626031]

Wiegand M, Moller AA, Schreiber W, Krieg JC, Holsboer F. Alterations of nocturnal sleep in
patients with HIV infection. Acta Neurol Scand. 1991; 83:141-2. [PubMed: 2017899]

Raison CL, Rye DB, Woolwine BJ, Vogt GJ, Bautista BM, Spivey JR, et al. Chronic interferon-
alpha administration disrupts sleep continuity and depth in patients with hepatitis C: association
with fatigue, motor slowing, and increased evening cortisol. Biol Psychiatry. 2010; 68:942-9.
[PubMed: 20537611]

Lotrich FE, Germain A. Decreased delta sleep ratio and elevated alpha power predict vulnerability
to depression during interferon-alpha treatment. Acta Neuropsychiatr. 2015; 27:14-24. [PubMed:
25434651]

14. de Almeida CM, de Lima TA, Castro DB, Torres KL, da Silva Braga W, Peruhype-Magalhaes V, et

15.

16.

al. Immunological/virological peripheral blood biomarkers and distinct patterns of sleeping quality
in chronic hepatitis C patients. Scand J Immunol. 2011; 73:486-95. [PubMed: 21231952]
Letendre SL, Cherner M, Ellis RJ, Marquie-Beck J, Gragg B, Marcotte T, et al. The effects of
hepatitis C, HIV, and methamphetamine dependence on neuropsychological performance:
biological correlates of disease0. AIDS. 2005; 19:S72-8. [PubMed: 16251831]

Loftis JM, Huckans M, Ruimy S, Hinrichs DJ, Hauser P. Depressive symptoms in patients with
chronic hepatitis C are correlated with elevated plasma levels of interleukin-1beta and tumor
necrosis factor-alpha. Neurosci Lett. 2008; 430:264-8. [PubMed: 18063307]

17. Opp MR, George A, Ringgold KM, Hansen KM, Bullock KM, Banks WA.. Sleep fragmentation

and sepsis differentially impact blood—brain barrier integrity and transport of tumor necrosis
factor-alpha in aging. Brain Behav Immun. 2015; 50:259-65. [PubMed: 26218294]

18. Wilkinson J, Radkowski M, Eschbacher JM, Laskus T. Activation of brain macrophages/microglia

cells in hepatitis C infection. Gut. 2010; 59:1394-400. [PubMed: 20675697]

19. Silverstein PS, Kumar S, Kumar A. HIV-1, HCV and alcohol in the CNS: potential interactions and

effects on neuroinflammation. Curr HIV Res. 2014; 12:282-92. [PubMed: 25053363]

Addiction. Author manuscript; available in PMC 2018 March 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

LOFTIS and LIM

20. Brower KJ, Perron BE. Sleep disturbance as a universal risk factor for relapse in addictions to
psychoactive substances. Med Hypotheses. 2010; 74:928-33. [PubMed: 19910125]

Addiction. Author manuscript; available in PMC 2018 March 01.

Page 4



	Abstract
	References

