Revista de psiquiatria y salud mental (Barcelona) 15 (2022) 150-155

mendations for clinical practice. J ECT. 2008;24:25-34,
http://dx.doi.org/10.1097/YCT.0BO13E318159627.

12. Galvez D, Hadzi-Pavlovic H, Wark S, Harper J, Leyden Loo
C. The anaesthetic-ECT time interval in electroconvulsive
therapy practice- Is it to time? Brain Stimul. 2016;9:72-7,
http://dx.doi.org/10.1016/j.brs.2015.09.005.

Oscar Alcoverro-Fortuny®®* Ferran Vifias Usan?,
Carmen Elena Sanabria® y José Emilio Rojo Rodes®¢

@ Unidad Hospitalizacidn Breve Psiquiatria, Benito Menni -
H. General Granollers, Granollers, Barcelona, Espafia

b Doctorado en Ciencias de la Salud. Departamento de
Medicina, Universidad Internacional de Catalunya,
Barcelona, Espafa

¢ Departamento Anestesiologia y Reanimacion, H. General
Granollers, Granollers, Barcelona, Espafa

4 CASM-Benito Menni, Sant Boi de Llobregat, Barcelona,
Espana

* Autor para correspondencia.
Correo electronico: oalcoverro.hbmenni@hospitalarias.es
(O. Alcoverro-Fortuny).

https://doi.org/10.1016/j.rpsm.2021.07.006
1888-9891/ © 2021 SEP y SEPB. Publicado por Elsevier Espana,
S.L.U. Todos los derechos reservados.

Another Godot who is still not n
coming: More on biomarkers for
depression™

Otro Godot que todavia no viene: mas sobre
los biomarcadores de depresion

Dear Editor,

The July 2021 Editorial inspired us to add another ‘‘Godot’’
to the list. As the Author pointed out' - changing clinical
guidelines in the traditionally biomarker-aversive field of
psychiatry is not an easy step-indeed. That so well applies
to depression research, too.

The knowledge from decades-long research in complex
systems dynamics offers tools for extracting information
from electrophysiological signals (ECG, EEG, etc.). These
tools provide high accuracy of detection of irregulari-
ties by quantifying subtle changes in signal patterns,
using nonlinear measures, like different forms of statisti-
cal entropy (Shannon entropy, approximate entropy, sample
entropy, multiscale entropy, etc.) or fractal dimension mea-
sures (Higuchi fractal dimension, detrended fluctuation
analysis-DFA). Nonlinear parameters, like different forms
of statistical entropy or fractal measures, calculated from
electrophysiological signals (e.g., EEG or ECG), are demons-
trated to be predictive of many psychiatric disorders and
their phases. Beside diagnostics, complex system analysis
can be used for monitoring therapy results (or forecasting
responders to medication or other modalities of therapy
like repetitive transcranial magnetic stimulation). Based on
this analytic approach it is possible not only to accura-
tely confirm depression, but also delineate between phases
of disease (episode vs remission, like in?), differentiate
between subtypes (melancholic vs non-melancholic depres-
sion), comorbidities, or even detect existing suicide risk.>
Knowing those additional information early in the process
can help in effectively choosing the therapy that increases
the probability that the patient would recover and avoid
relapses. Pincus* stresses the importance of dynamics of the

* Editorial in Psychiatry and Mental Health, Elsevier.

systems, which requires a quantifier that is sensitive to the
order of events in time series, for example, approximate
entropy (ApEn). There is a lot of research demonstrating
that nonlinear measures are much more accurate and relia-
ble than the conventional ones in analyzing history sensitive
systems.> Widely used Fourier transform that is embedded
in any software in any operating machine made to record
electrophysiological signals, is proven to be redundant to
fractal analysis® and it is known to be not sensitive to detect
early changes in the signal unlike other fractal and nonlinear
methods.’

Perhaps especially urgent is detecting cardiovascular
diseases (CVD) in people suffering from depression. The
connection between these two diseases that carries a high
mortality risk® has long been known® and yet monitoring
heart function in depressive patients is far from clinical rou-
tine. The data can be easily obtained by novel portable ECG
monitoring devices that are approved as medical-grade sig-
nal quality equivalent to holter, but are much more practical
and comfortable to use by the patient her-/himself, leading
to early detection of risks and potentially to personalized
medicine at its very best. The data can then be proces-
sed by a combination of nonlinear analytics and advanced
statistical procedures (to control, for example, for comor-
bidities, subtypes and other confounding factors'®). Even
better, the analysis can be empowered with machine lear-
ning applications'' that are widely in use due to high power
of computation and cloud computing.

This process is neither costly nor invasive, so, why wait
to save lives?

Bibliografia

1. Fernandez-Egea E. Waiting for Godot or the use of biomarkers
in clinical practice. Revista de Psiquiatria y Salud Mental (Bar-
celona). 2021;14:123-4.

2. Cuki¢ M, Stoki¢ M, Radenkovi¢ S, Ljubisavljevi¢ M, Simic S, Savi¢
D. Nonlinear analysis of EEG complexity in episode and remission
phase of recurrent depression. Int J Res Meth Psychiatry. 2019,
http://dx.doi.org/10.1002/MPR.1816, e1816.

3. Khandoker AH, Luthra V, Abouallaban Y, Saha S, Ahmed Kil,
Mostafa R, et al. Predicting depressed patients with suici-
dal ideation from ECG recordings. Med Biol Eng Comput.
2017;55:793-805.

153


https://doi.org/
http://www.elsevier.es/saludmental
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rpsm.2020.10.001&domain=pdf
dx.doi.org/10.1016/j.rpsm.2018.07.002
dx.doi.org/10.1016/j.rpsm.2016.05.004
dx.doi.org/10.1016/j.rpsm.2016.05.004
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0050
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0050
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0050
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0050
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0050
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0050
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0050
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0050
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0050
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0050
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0050
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0050
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0050
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0050
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0050
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0050
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0050
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0050
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0050
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0050
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0050
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0050
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0050
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0050
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0050
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0050
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0050
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0050
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0055
dx.doi.org/10.1016/j.rpsm.2017.05.001h
dx.doi.org/10.1016/j.gaceta.2019.09.003
dx.doi.org/10.1016/j.gaceta.2019.09.003
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
mailto:maite.santurtun.zarrabeitia@gmail.com
https://doi.org/10.1016/j.rpsm.2020.10.001
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rpsm.2021.07.006&domain=pdf
dx.doi.org/10.1016/j.jclinane.2019.05.006
dx.doi.org/10.1016/j.bpa.2005.07.008
dx.doi.org/10.1093/bja/aeq155
dx.doi.org/10.2013/01.ANE.00000330990.01395.13
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0085
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0090
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0090
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0090
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0090
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0090
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0090
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0090
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0090
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0090
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0090
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0090
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0090
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0090
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0090
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0090
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0090
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0090
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0090
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0090
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0090
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0090
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0090
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0090
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0090
dx.doi.org/10.1097/YCT.0b013e3181a09d4d
dx.doi.org/10.1097/YCT0000000000000251
dx.doi.org/10.1055/s-0032-1331748
dx.doi.org/10.1097/YCT.0B013E318159627
dx.doi.org/10.1016/j.brs.2015.09.005
mailto:oalcoverro.hbmenni@hospitalarias.es
https://doi.org/10.1016/j.rpsm.2021.07.006
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rpsm.2021.12.006&domain=pdf
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0060
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0060
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0060
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0060
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0060
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0060
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0060
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0060
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0060
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0060
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0060
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0060
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0060
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0060
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0060
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0060
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0060
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0060
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0060
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0060
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0060
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0060
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0060
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0060
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0060
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0060
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0060
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0060
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0060
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0060
dx.doi.org/10.1002/MPR.1816
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070
http://refhub.elsevier.com/S1888-9891(20)30115-4/sbref0070

CARTA AL DIRECTOR

4. Pincus SM. Quantitative assessment strategies and issues for
mood and other psychiatric serial study data. Bipolar Disord.
2003;5:287-94.

5. Goldberger AL, Peng CK, Lipsitz LA. What is physiologic comple-
xity and how does it change with aging and disease? Neurobiol
Aging. 2002;23:23-6.

6. Kalauzi A, Bojic T, Vuckovic A. Modeling the relationship
between Higuchi’s fractal dimension and Fourier spectra of
physiological signals. Med Biol Eng Comput. 2012;50:689-99,
http://dx.doi.org/10.1007/s11517-012-0913-9 [Med-
line:22588703].

7. Klonowski W. From conformons to human brains: an infor-
mal overview of nonlinear dynamics and its applica-
tions in biomedicine. Nonlinear Biomed Phys. 2007;1:5,
http://dx.doi.org/10.1186/1753-4631-1-5.

8. Dhar AK, Barton DA. Depression and the link with car-

diovascular disease. Front Psychiatry. 21 March 2016,
http://dx.doi.org/10.3389/fpsyt.2016.00033.

9. Rottenberg  J. Cardiac vagal control in  depres-
sion: a critical analysis. Biol Psychol, 74, 200-11.

http://dx.doi.org/10.1016/j.biopsycho.2005.08.010. Epub
2006 Oct 12.

10. Kemp AH, Quintana DS, Quinn CR, Hopkinson P, Harris AW. Major
depressive disorder with melancholia displays robust altera-
tions in resting state heart rate and its variability: implications

for future morbidity and mortality. Front Psychol, 5, 1387.
http://dx.doi.org/10.3389/fpsyg.2014.01387.

11. Cukié M, Stoki¢ M, Simi¢ S, Pokrajac D. The successful
discrimination of depression from EEG could be attribu-
ted to proper feature extraction and not to a particular
classification method. Cogn Neurodyn. 2020;14:443-55.
https://link.springer.com/article/10.1007/s11571-020-09581-x

Milena Cuki¢®P*, Danka Savié©

a Instituto de Tecnologia del Conocimiento, Universidad
Complutense de Madrid, Spain

b 3EGA B.V., Amsterdam, The Netherlands

¢Vinca Institute for Nuclear Physics, Laboratory of
Theoretical and Condensed Matter Physics 020/ 2,
University of Belgrade, Belgrade, Serbia

* Corresponding author. .
E-mail address: micukic@ucm.es (M. Cukic).

https://doi.org/10.1016/j.rpsm.2021.12.006
1888-9891/ © 2021 SEP y SEPB. Published by Elsevier Espafa,
S.L.U. All rights reserved.

Discontinuation of maintenance
electroconvulsive therapy: Lessons
learned from the COVID-19 pandemic

uuuuuuu

Discontinuacion de la terapia
electroconvulsiva de mantenimiento:
lecciones aprendidas de la pandemia COVID-19

Dear Editor,

The COVID-19 pandemic has raised serious concerns in all
healthcare systems. Due to this exceptional situation, many
aspects of regular medical practice have had to be recon-
sidered. Unfortunately, ECT and other medical services,
labeled as ‘‘non-urgent’’ or ‘‘non-essential’’ and have been
delayed."? Maintenance ECT (M-ECT) has been particularly
affected: the time between treatments has been prolonged'
or fully discontinued in many hospitals.>~’ Literature on the
outcome of patients discontinuing M-ECT is limited, but the
data suggest high rates of relapse (44-50%), especially in
the first year after discontinuation.®°

In our hospital, ECT was halted completely on March 18,
2020, mainly due to the reassignment of anesthesiologists
to the intensive care units. Normal activity was not resu-
med until May 8, 2020. At the time of cessation of ECT, 37
patients were on the ECT program, 33 of them receiving
M-ECT. Our real-world prospective study aims to characte-
rize the clinical outcome of these patients, from the time
of the interruption of M-ECT until January 15, 2021, and to
analyze the related cost-benefit ratio. Demographic, clini-
cal and M-ECT data were recorded. A relapse was defined
as the need for hospital admission, or the need for a new
acute ECT course; M-ECT was also reestablished in the case

of early signs of relapse. The study was approved by the
Hospital Ethics Committee.

Descriptive and survival analysis were performed (a
Kaplan-Meier to estimate the time until full clinical relapse
or the occurrence of early signs of decompensation, and a
univariate Cox analysis to identify potentially contributing
factors). Variables that displayed significant associations
were entered into a multivariate Cox regression model.
A cost estimate was made, determining the economic
*savings’’ in M-ECT sessions during the period in which ECT
was not applied, the ‘‘saved sessions’’ in patients who to
date have not restarted M-ECT as well as the cost in days of
admission and the number of additional ECT sessions.

Nineteen of the 33 patients (57.6%) were female (with a
mean age of 67.12 years (£12.1; 40-85)). Sixteen patients
(48.5%) met criteria for major depressive disorder. The
mean number of previous episodes in the last five years
was 3.52 (£+3.2). The mean duration of M-ECT was 41.78
months (+52.4; 1.45-273.1). Twenty-six patients (78.8%)
were receiving M-ECT at a monthly frequency or higher at
the time of treatment discontinuation. One of the patients
on the M-ECT program died of COVID-19 in March 2020.

When the ECT program was resumed a risk-benefit ana-
lysis was made, prioritizing acute ECT. Regarding the cli-
nical course of the 32 patients, 19 (59.4%) met criteria for
relapse (eight patients (25%) need for hospital admission or a
new acute ECT course) or experienced early signs of relapse
and M-ECT was reestablished (11 patients, 34.4%). The mean
time to relapse or the emergence of early signs of relapse
was 88.84 days (£78.8; 61 median, 15-290). Furthermore,
two patients preferred to restart M-ECT despite having no
relapse symptoms. Finally, to date, 11 patients (34.4%) have
opted not to restart M-ECT while awaiting the evolution of
the pandemic, and are clinically stable. As of January 15,
2021, 62.5% of patients (20/32) had resumed M-ECT.
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