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Dear Editor,

Preventing or delaying the onset of psychosis is an important area of
research in the field of schizophrenia. There is substantial evidence that
in peoplewith clinical high risk (CHR) for psychosis, attenuatedmismatch
negativity (MMN) predicts conversion to first-episode psychosis
(Bodatsch et al., 2011). The objective of this article is to highlight the
role ofN‑acetylcysteine (NAC), varenicline, and the varenicline-NAC com-
bination in preventing or delaying the conversion of CHR to psychosis.

NAC is US Food and Drug Administration (FDA) approved for the
treatment of acetaminophen overdose and for use as amucolytic (pack-
age insert). NAC is available over the counter. NAC has neuroprotective
action by modulating oxidative stress, neuroinflammation, and gluta-
matergic systems. Varenicline, a partial agonist at the alpha-7 nicotinic
acetylcholine (α7nACh) receptor, is an FDA-approved medication for
smoking cessation (package insert).

In a randomized controlled trial (RCT) in schizophrenia, NAC signif-
icantly increased MMN compared to placebo (Lavoie et al., 2008). The
authors argued that the MMN enhancement was the action of NAC on
the N‑methyl‑D‑aspartate (NMDA) receptors. In another RCT in early
psychosis, NAC significantly improved auditory evoked potential
(low-level auditory processing) compared to placebo (Retsa et al.,
2018). In fact, NAC was proposed as a potential medication to prevent
conversion to schizophrenia in individuals with CHR (Asevedo et al.,
2012). However, the mechanism of action proposed was oxidative
stress, inflammation, and glutamatergic system (see Fig. 1 in Asevedo
et al., 2012). There are no available data on varenicline andMMN. How-
ever, encenicline, an α7 nicotinic partial agonist, enhanced MMN in in-
dividuals with schizophrenia (Preskorn et al., 2014). Thus, varenicline,
which has a similar mechanism of action, may enhance MMN and pre-
vent or delay psychosis onset. The underlying pathophysiologicalmech-
anism of MMN is nicotinic and NMDA receptors. In addition, the
potential of the interactive effects of nicotinic acetylcholine and
NMDA receptors on MMN is well documented (Knott et al., 2012;
Hamilton et al., 2018). Because of the synergistic action of nicotinic
and NMDA receptors, the galantamine-memantine combination may
enhanceMMN, thereby preventing psychosis onset (Koola, 2018). Sim-
ilarly, the varenicline-NAC combination may enhance MMN more than
either medication alone.
https://doi.org/10.1016/j.schres.2018.11.022
0920-9964/© 2018 Elsevier B.V. All rights reserved.
The neurodevelopmental hypothesis of psychosis suggests that
disrupted white matter maturation underlies disease onset (Krakauer
et al., 2018). There is growing evidence of abnormalities in thewhitemat-
ter integrity in peoplewith CHR (Vijayakumar et al., 2016) and during the
disease onset (Kochunov and Hong, 2014). In line with this evidence, in
anRCT, NAC improved the fornixwhitematter integrity in early psychosis
compared to placebo (Klauser et al., 2018). These findings could be trans-
lated to peoplewith CHR. Hence, NAC can not only enhanceMMN(Lavoie
et al., 2008) but also protect thewhitematter integrity, which is an added
advantage to prevent or delay psychosis onset.

The kynurenine pathwaymetabolites play an important role in brain
development. Kynurenic acid (KYNA) is an antagonist of the α7nACh
and NMDA receptors. Nicotinic and NMDA receptors are critically in-
volved during neurodevelopment. The galantamine-memantine combi-
nation via α7nACh and NMDA receptors may counteract the effects of
KYNA (Koola, 2018). Furthermore, it has been argued that “MMN and
KYNA can be nipped in the bud” in CHR with the galantamine-
memantine combination via action on the nicotinic and NMDA recep-
tors (Koola, 2018). Similarly, the NAC-varenicline combination may
also enhanceMMNand counteract the effects of KYNAdue to similar ac-
tion on the NMDA and nicotinic receptors. For all these reasons, the
NAC-varenicline combinationmay be considered a “me too”medication
along with the galantamine-memantine combination to prevent or
delay psychosis onset.

Substance use is common in individuals with CHR. In a meta-
analysis, a significant association between current cannabis use dis-
order and transition to psychosis was found in individuals with CHR
(Kraan et al., 2016). NAC may be efficacious for promoting absti-
nence from cocaine, tobacco, and cannabis (McClure et al., 2014).
In a meta-analysis, NAC was found to be superior to placebo for
craving reduction (Duailibi et al., 2017). Hence, NAC may be bene-
ficial not only for preventing psychosis onset by enhancing MMN
but also for reducing substance use. Similarly, varenicline is likely
to reduce tobacco use and enhance MMN to prevent psychosis
onset.

With no approved treatments available to prevent psychosis onset,
RCTs with NAC, varenicline, and the combination are needed to shed
light onwhether thesemedications can prevent or delay CHR to psycho-
sis with MMN enhancement as a biomarker.
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