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A B S T R A C T

Background: Vagus nerve stimulation (VNS) has been shown to improve long-term outcomes for some patients with difficult-to-treat depression (DTD).
Objectives: Set out criteria to support the identification of patients for whom VNS is a suitable treatment option.
Methods: Published clinical evidence, coupled with clinical experience garnered at the Regional Affective Disorders Service (RADS; Newcastle, UK) to inform VNS
criteria.
Results: Patients with major depressive disorder or bipolar disorder (predominantly depressive) and a history of failed trials of multiple treatment modalities
including pharmacotherapy, psychotherapy and/or electroconvulsive therapy (ECT) may be suitable candidates for VNS, if no contraindications are present. In the
RADS such patients are offered VNS if they are able to provide informed consent and two specialists agree it is appropriate.
Conclusions: VNS provides a valuable treatment option for DTD when used under appropriate circumstances; these assessment criteria facilitate the identification of
patients with greatest potential to benefit.

1. Introduction
Despite the availability of efficacious treatments for major depres
sive episodes (MDE), sustained remission of symptoms is elusive for a
proportion of patients even after multiple treatment trials. Such patients
may be considered to have “difficult-to-treat depression (DTD)” (Rush
et al., 2019). A recent international consensus paper advocates consid
eration of a broad range of therapeutic options for DTD including
pharmacotherapy, psychosocial interventions and neurostimulatory
treatments such as transcranial magnetic stimulation (TMS), electro
convulsive therapy (ECT) and vagus nerve stimulation (VNS) (McAllis
ter-Williams et al., 2020). The duration of untreated depression is
inversely related to the probability of response (de Diego-Adeliño et al.,
2010) and so it is important to consider moving from conventional
treatment strategies, including standard pharmacotherapy and psycho
therapies such as cognitive behavioural therapy, to less-routinely used
treatment options in a timely manner (McAllister-Williams et al., 2018).
VNS Therapy® is an implantable neurostimulatory that has been
investigated for use in MDE. While an initial randomised controlled trial

failed to demonstrate efficacy (Rush et al., 2005), the treatment was
approved for use in treatment resistant depression in 2005 by the Food
and Drugs Administration on the basis of long term follow up data
compared to a similar, non-randomised sample of patients who received
treatment as usual (George et al., 2005). Nevertheless, uptake of the
treatment in clinical practice was limited by concerns regarding the
need for further data (Carreno and Frazer, 2017) until a resurgence of
interest following publication of a meta-analysis of long-term observa
tional follow (Berry et al., 2013) and data from a 5 year registry study
(Aaronson et al., 2017). VNS is currently offered as a treatment in
several mood disorders services internationally. In the UK, the National
Institute for Health and Care Excellence (NICE) has stated that VNS may
be used for treatment resistant depression (TRD) when there are “special
arrangements for clinical governance, consent, and audit or research”
(National Institute for Health and Care Excellence (NICE) 2020), and it is
offered under these terms by the Newcastle Regional Affective Disorders
Service (RADS). This service provides tertiary level advice on the diag
nosis and management of patients with complex and difficult-to-treat
mood disorders (Shepherd et al., 2009). Referrals are received from

* Corresponding author: Wolfson Research Centre, Campus for Ageing and Vitality, Newcastle upon Tyne NE4 5PL, UK, Tel: +44 (0) 191 208 1375, Fax: +44(0)
191 208 1387
E-mail address: hamish.mcallister-williams@newcastle.ac.uk (R.H. McAllister-Williams).
https://doi.org/10.1016/j.jad.2020.11.020
Received 3 May 2020; Received in revised form 9 September 2020; Accepted 7 November 2020
Available online 10 November 2020
0165-0327/© 2020 The Authors.
Published by Elsevier B.V. This is an open
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

access

article

under

the

CC

BY-NC-ND

license

R.H. McAllister-Williams et al.

Journal of Affective Disorders 280 (2021) 315–318

across the UK and internationally. In this paper, we outline how suit
ability for VNS is assessed in RADS using evidence-based criteria.

suitable for VNS clinically is influenced by the eligibility criteria of
published studies (Berry et al., 2013, Aaronson et al., 2017). These
included: age over 18 years; a diagnosis of a single MDE or recurrent
major depressive disorder (MDD), or a diagnosis of type I or II bipolar
disorder; current non-psychotic MDE; the duration of the current MDE
being greater than two years or a history of at least three MDEs; a history
of inadequate response to at least four treatments (pharmacotherapy,
psychotherapy and/or ECT). Study exclusion criteria included: a history
of schizophrenia, schizoaffective disorder, any other psychotic disorder
or rapid-cycling bipolar disorder (Aaronson et al., 2017). Among over

2. Assessment For Vns
2.1. General Indications for VNS
VNS is approved for the treatment of chronic or recurrent depression
in patients that are in a treatment-resistant or treatment-intolerant
major depressive episode. The identification of patients who may be

Figure 1. Assessment for Vagus Nerve Stimulation (VNS)
Regional Affective Disorders Service (RADS), Cumbria, Northumberland, Tyne and Wear NHS Foundation Trust, Newcastle-upon-Tyne, UK
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2.3. Cautions

1000 patients treated with VNS plus TAU described in a patient-level
meta-analysis (Berry et al., 2013), 22% had a diagnosis of bipolar dis
order. Comparison between bipolar and MDD patients suggests little
difference in response to VNS (Aaronson et al., 2017, McAllis
ter-Williams et al., 2020). While rapid cycling bipolar was an exclusion
criteria for the main industry-funded studies (Berry et al., 2013), a case
series of nine patients suggests that VNS may reduce symptom burden in
this population (Marangell et al., 2008).

The only absolute contraindication to VNS is previous bilateral or left
cervical vagotomy, but RADS exercises caution before recommending
VNS in various situations. VNS may not be suitable for patients
considered a high surgical risk and close consultation with the surgical
and anaesthetic teams is advisable and especially useful for elderly pa
tients and/or those with significant physical co-morbidities. Caution is
needed in patients with sleep apnoea as stimulation can increase the
sleep apnea/hypopnea index with reduced respiratory amplitude, tidal
volume and oxygen saturation (Parhizgar et al., 2011). Substantial
co-morbidity, such as a significant personality disorder overshadowing
the mood disorder, or current significant substance misuse, may miti
gate against VNS. Given that current psychosis, schizophrenia or
schizoaffective disorder were excluded from the main studies of VNS to
date, we cannot assume efficacy in the presence of these conditions.
Whilst VNS is approved as an adjunctive treatment for drug-resistant
epilepsy in young children, as well as adults with learning disability
who lack capacity to provide consent, the view in RADS is that VNS for
the treatment of depression should currently be reserved for those with
the capacity to consent.

2.2. Specific criteria for considering VNS
To the broad group of patients for whom VNS may be indicated,
three specific criteria are applied by RADS. These are outlined in
Figure 1 and described below. Patients meeting more than one criterion
may be especially suitable for VNS.
2.2.1. ECT treatment history
ECT is recommended for patients with severe and difficult-to-treat
depression (Cleare et al., 2015). It is associated with good acute
response rates (Milev et al., 2016) but maintaining response is a chal
lenge (Kellner et al., 2006). In a 5-year registry study, patients who had
shown some response to ECT had numerically higher response rates with
VNS added to TAU compared with patients who had not responded to
ECT (Aaronson et al., 2017); those who responded to VNS plus TAU
maintained the response for longer than those receiving TAU (Kumar
et al., 2019). In addition, in a case series of ten patients (including two in
RADS) receiving maintenance ECT, VNS reduced or eliminated the need
for ECT maintenance in most of the patients (Aaronson et al., 2020).
These observations suggest that VNS may be helpful for patients who
respond to ECT but don’t sustain this response, thereby typically
requiring repeated courses or maintenance ECT. It is noteworthy that
although ECT non-responders did not do as well as responders in the
VNS+TAU group, they still had significantly better outcomes with VNS
plus TAU compared with TAU alone (Aaronson et al., 2017).

2.4. Principles of assessment for VNS
NICE emphasise the need for “special arrangements for clinical
governance” in the use of VNS for depression in the UK (National
Institute for Health and Care Excellence (NICE) 2020). All patients
referred to RADS undergo an initial assessment that includes review of
their documented past history and treatment, a comprehensive review of
their current presentation and mental state including formal ratings of
mood, anxiety and psychosocial functioning, and screening for bipolar
disorder, personality disorders and substance misuse. All assessments
are then presented at a case review meeting where treatment recom
mendations are agreed. The service’s protocol is that at least two
consultant psychiatrists must agree that VNS is a suitable possible
treatment and one of these must be a RADS consultant (who have more
in-depth knowledge of VNS). Multidisciplinary input is also of impor
tance and may, in some circumstances or centres replace the need for
two psychiatrists to agree on the treatment.
There is a need for careful discussion with any patients, and their
families as necessary, from whom VNS is identified as a treatment op
tion. Patients and carers are provided with written and verbal infor
mation regarding the treatment and, if they wish to explore the option
further, a meeting with the surgical team. In discussing the treatment,
realistic expectations are set, in particular that it can take several
months for the effects of VNS to become apparent and that the magni
tude of any beneficial effect is very variable between patients. It is
critically important to emphasis that VNS is not a ‘quick fix’ for current
symptoms (including suicidality), nor is it “the end of the road option”, a
view that risks increases in suicidality if the treatment is perceived to not
have worked, or worked fast enough, for the patient. It is also
emphasised that usual pharmacological treatment is continued
following implantation, in line with the approval of VNS as an adjunc
tive treatment and to manage symptoms while VNS takes effect. Written
informed consent for the treatment is obtained in addition to consent
specific to the surgical procedure.
Measurement-based treatment is a key principle of the management
of DTD (McAllister-Williams et al., 2020) and this is central to the audit
of VNS within RADS. Mood and social function are assessed at baseline,
three and six months following implantation and at six-monthly in
tervals thereafter. Between 2003 and 2019, a total of 8 patients have
been implanted with VNS Therapy at RADS and currently all patients
receiving VNS are recruited into the RESTORE-LIFE study – a European
registry study of VNS for DTD (NCT03320304).

2.2.2. Global treatment history
Published studies of VNS for depression (MDD and bipolar) have
included patients with varying degrees of treatment non-response,
though the most common criteria was an inadequate response to four
treatments of any modality. It is the view of RADS that this is too low a
threshold for consideration of a treatment such as VNS – in the UK,
patients may well have been trialled on three or four different antide
pressants (as monotherapy) before referral into specialist mental health
care and VNS would not routinely be a first consideration at this point.
Given the somewhat invasive nature of implantation and up-front cost of
VNS, RADS uses the previously published “Multi-Therapy Resistant
Major Depressive Disorder (MTR-MDD)” criteria (McAllister-Williams
et al., 2018) in deciding possible suitability for VNS (as detailed in
Figure 1 box 2).
2.2.3. Service utilisation
The UK National Health Service (NHS) is a cost-sensitive environ
ment. The initial costs of acquisition and surgical implantation of a VNS
device are not insignificant, though when averaged out over the life span
of the device may be little more than many alternative treatments.
Indeed, there will be some patients for whom VNS is a less costly
treatment overall, for example for patients in receipt of expensive longterm treatments such as maintenance ECT or receiving extended inpatient care. Reduced illness burden and service utilisation may offset
the expense of VNS. The costs per patient per year were 36% less for
patients treated with VNS (n=690) compared with a comparator group
(n=4639) in one analysis (Feldman et al., 2013) and VNS treatment is
associated with a reduction in hospitalisation (Sperling et al., 2009).
Consequently, RADS considers patients with a history of high health care
utilisation as potential candidates for VNS, most obviously indexed by
hospital admissions for their depression.
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3. Conclusion
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The RADS service in Newcastle, UK, offers VNS to patients with MDD
or bipolar depression meeting at least one criterion (and likely multiple
criteria) relating to ECT history, global treatment history and healthcare
service utilisation, as outlined in Figure 1. These criteria are necessarily
based upon the local health care environment in which RADS exist,
namely the UK NHS, and influenced by national UK NICE recommen
dations as well as currently published evidence regarding the use of VNS
in patients with DTD. Their appropriateness to other health care settings
will vary and hopefully be informed by ongoing clinical research (e.g.
the European RESTORE-LIFE registry and the RECOVER Trial
(NCT03887715) in the USA).
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