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EDITORIAL

Research proposal on the relationship of plasma taurine
concentration with cerebral edema in neurosurgical patients

Propuesta de investigacion sobre la relacion de la
concentracion plasmatica de taurina con el edema cerebral
en pacientes neuroquirurgicos

Ivan Pérez-Neri"™® and Luisa Manrique-Carmona?’

"Neurochemistry Department; Scientific Publications Department. Instituto Nacional de Neurologia y Neurocirugia Manuel Velasco Suarez,
Mexico City, Mexico
TIn memoriam

The management of cerebral edema during the periop-
erative period for various neurosurgical conditions remains
challenging in our routine clinical practice. The difficulty
in obtaining an objective diagnosis of the presence of
edema has directed medical science efforts toward iden-
tifying useful biological markers that can be measured in
peripheral blood and indicate the behavior of cerebral
edema in different conditions. Two former studies con-
ducted by our research group'? indicate that plasma tau-
rine concentration may fulfill the desired profile.

Intracranial tumors commonly develop chronic cere-
bral edema, characterized by excessive fluid accumu-
lation in both intra- and extracellular spaces, as well as
the formation of new blood vessels that supply the
tumor and its surroundings. In contrast, vascular dis-
ease (specifically subarachnoid hemorrhage) is an
opportunity to study the evolution of cerebral edema
and analyze its acute behavior and response to ther-
apy. Intracranial pressure is affected by physiological
and pathological changes of cranial content, such as
those caused by edema. Therefore, obtaining a real-
time objective measurement of this parameter and ana-
lyzing its relationship with plasma taurine concentrations
could confirm our findings on the increase in taurine
concentration and the severity of cerebral edema.

*Correspondence:
Ivan Pérez-Neri
E-mail: ipneri03@gmail.com

Date of reception: 20-05-2024
Date of acceptance: 13-06-2024
DOI: 10.24875/ANCE.M24000017

In a previous research protocol, we aimed to com-
pare the effect of intraoperative IV lidocaine infusion vs
a control infusion to assess its potential anti-edema
effect and its relationship with plasma taurine concen-
tration, as we discussed earlier®. The general data of
this protocol were:

— Research question: What is the effect of transanes-
thetic lidocaine infusion on cerebral edema caused
by subarachnoid hemorrhage?

— Objective: To determine the effect of continuous lido-
caine infusion on cerebral edema caused by subara-
chnoid hemorrhage.

— Hypothesis: IV lidocaine infusion reduces cerebral
edema caused by subarachnoid hemorrhage.

— Problem statement: Perioperative cerebral edema is
challenging in the treatment of subarachnoid hemo-
rrhage, as it increases morbidity, complications, and
the length of stay.

— Justification: The presence of cerebral edema affects
the progression of patients with subarachnoid hemo-
rrhage; timely detection and treatment will positively
impact prognosis. Having strategies to treat cerebral
edema in subarachnoid hemorrhage will reduce com-
plications and improve outcomes, leading to a shor-
ter length of stay.

Available online: 14-11-2024
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— Design: The first phase proposed a cross-sectional
study to measure plasma taurine concentration in
peripheral blood and intracranial pressure during the
perioperative period in patients with subarachnoid
hemorrhage undergoing aneurysm clipping.
Subsequently, a controlled, randomized, double-blind
clinical trial would be developed, involving patients
with subarachnoid hemorrhage (Hunt and Hess I-ll)
on lidocaine infusion, with samples collected to mea-
sure plasma taurine concentration at various surgical
times. Additionally, intracranial pressure would be
measured, and both patient progression and progno-
sis would be evaluated.

Although various circumstances have prevented us
from completing the above-mentioned protocol, we
hope that other research groups can pursue our hypoth-
eses and provide evidence to validate them.

Authors’ contributions

I. Pérez-Neri contributed the original idea, review, and
publication of the manuscript. L. Manrique-Carmona con-
tributed the original idea and manuscript preparation.

Funding

This manuscript did not receive funding from any

governmental, academic or commercial entity.

Conflicts of interest

|. Pérez-Neriis co-editor of Archivos de Neurociencias.

Ethical disclosures

Approval was obtained from L. Manrique-Carmona’s

family for the publication of this article.

References

1. Barges-Coll J, Pérez-Neri |, Avendafo J, Mendez-Rosito D,
Gomez-Amador JL, Rios C. Plasma taurine as a predictor of poor out-
come in patients with mild neurological deficits after aneurysmal subara-
chnoid hemorrhage. J Neurosurg. 2013;119:1021-7.

2. Pérez-Neri |, Barges-Coll J, Ramirez-Bermudez J, Garcia-Lépez R,

Ojeda-Lopez C, Méndez-Rosito D, et al. Taurina es un marcador de
prondstico, complicaciones y supervivencia de pacientes con diferentes
trastornos neuroldgicos. Arch Neurocien. 2011;16(Supl 11):22-4.

3. Manrique-Carmona LP, Pérez-Neri |. Pathophysiology and treatment of

peritumoral brain edema: possible effect of lidocaine. Neurochemical
Journal. 2018;12:9-14.



Archivos de g
Neurociencias ) Gheck for updates

ORIGINAL ARTICLE

Decreased GABBA, receptor 2 subunit immunoreactivity in
a rat model of autism

Disminucion de la inmunorreactividad a la subunidad 2 del
receptor GABBA, en un modelo de autismo en ratas

Angel A. Puig-Lagunes'®, Frida S. Villada?, Consuelo Morgado-Valle?®, Luis Beltran-Parrazal’®,
Lizbeth D. Chi-Castarieda®®, and Maria L. Lépez-Meraz’®*

School of Medicine, Universidad Veracruzana, Minatitlan; ?Brain Research Institute, Universidad Veracruzana, Xalapa. Ver. Mexico

Abstract

Background: Gamma-aminobutyric acid (GABA) is the primary inhibitory neurotransmitter in the brain, and activation of
GABA type A (GABA,) receptors mediates rapid inhibitory actions. Numerous studies have shown that individuals with autism
spectrum disorder (ASD) exhibit abnormalities in the expression of GABA, receptors in several brain areas. In addition, ani-
mal models of ASD have suggested alterations in GABAergic neurotransmission and dysregulation of the balance between
inhibitory and excitatory systems. Objective: We investigated the immunolabeling of GABBA, receptor f2 subunit (GARB2)
in the hippocampus, the amygdala, and the thalamus of infant rats prenatally exposed to valproic acid (VPA) as a model of
ASD. Methods: Pregnant female rats were injected with VPA (600 mg/Kg, i.p.) on embryonic day 12; control rats were injec-
ted with saline (SS group). On postnatal day 14, rats from both groups were anesthetized, transcardially perfused with 0.9%
NaCl and 4% paraformaldehyde, and sequential coronal brain slices (40um thickness) were obtained. Immunohistochemistry
was performed to detect GARB2, and the relative optical density (OD) of immunoreactivity was analyzed. Results: Our data
showed a statistically significant decrease in GARB2 immunoreactivity in the lateral amygdaloid nucleus and the ventral and
lateral thalamic nuclei of VPA group when compared to the SS group. No statistically significant differences were found in
the hippocampus. Conclusion: Our findings suggest that prenatal exposure to VPA reduces GARB2 immunoreactivity in
limbic brain regions involved in social-emotional behavior, consistent with previous reports in individuals with ASD. These
findings support for the involvement of the GABAergic system in the pathogenesis of ASD.

Keywords: Gamma-aminobutyric acid. GABA, receptor 2 subunit (GARB2). Autism. Valproic acid. Gamma-aminobutyric
acid type A receptor.

Resumen

Antecedentes: E/ dcido gamma-aminobutirico (GABA) es el principal neurotransmisor inhibitorio del cerebro; la activacion
de los receptores GABA tipo A (GABA,) media sus acciones inhibitorias rapidas. Los individuos con trastorno del espectro
autista (TEA) presentan anomalias en la expresion de los receptores GABA, en diversas dreas cerebrales. Asimismo, mode-
los animales de TEA sugieren alteraciones en la neurotransmision GABAérgica y una desregulacion en el equilibrio entre los
sistemas inhibitorios y excitatorios. Objetivo: Investigar la inmunoreactividad a la subunidad 2 del receptor GABA,, (GARB2)
en el hipocampo, la amigdala y el tdlamo de ratas infantes expuestas prenatalmente a acido valproico (AVP) como modelo
de TEA. Método: Las hembras gestantes se inyectaron con AVP (600 mg/Kg, i.p. grupo AVP) durante el dia embrionario 12;
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las ratas control se inyectaron con salina (grupo SS). A los 14 dias posnatales, las ratas de ambos grupos se perfundieron
con NaCl 0.9% y paraformaldehido 4%, y se obtuvieron secciones cerebrales coronales (40um de grosor). Se realizé inmu-
nohistoquimica para detectar a GARB2. Resultados: Se identificd una disminucion de la inmunoreactividad a GARB2 en el
nucleo amigdaloide lateral, asi como en los ntcleos talamicos ventral y lateral del grupo AVP en comparacion con el grupo
SS. No se detectaron diferencias en el hipocampo. Conclusion: Los hallazgos sugieren que la exposicion prenatal al AVP
reduce la inmunoreactividad de GARB2 en regiones cerebrales limbicas implicadas en comportamientos socio-emocionales,
similar a informes previos en individuos con TEA. Nuestros resultados apoyan la implicacion del sistema GABAérgico en la

patogénesis del TEA.

Palabras clave: Acido gamma-aminobutirico. Receptor GABA - Autismo. Acido valproico. Subunidad p2 del receptor GABA "

(GARBY).

|ntroduction

Autism spectrum disorder (ASD) is a complex neu-
rodevelopment disorder characterized by difficulties in
social communication (verbal and nonverbal), interac-
tion, and repetitive behaviors'. According to the
Centers for Disease Control and Prevention in the
United States, ASD affects 1 in 44 children, with a
higher prevalence in boys than in girls (4.2 times more
prevalent among boys)?. However, the etiology of ASD
remains unclear.

Individuals with ASD often exhibit abnormalities in
glutamate®® and gamma-aminobutyric acid (GABA)
neurotransmission systems’'". GABA receptors type A
(GABA,) are ligand-gated ion channels that mediate
rapid inhibition in the brain'. This receptor is composed
of five protein subunits with different isoforms: o1-6,
B1-3,v1-3, §, ¢, 0, and >4, The most common arrange-
ment of GABA, receptors in the central nervous system
(20-50% of all central synapses) is the a:132y215'6, with
GABA binding at the junction between o and B subu-
nits'. Autoradiography studies of brain tissue from indi-
viduals with ASD have revealed a decrease density of
GABA, and benzodiazepine receptors in the hippocam-
pus and the anterior cingulate cortex'®-2°. In addition,
reduced mRNA expression of GABA, receptor o6, 2,
and y2 subunits has been detected in the superior fron-
tal cortex and the cerebellum of individuals with ASD'®.
Interestingly, the gene encoding the GABA, receptor
B2 subunit has been associated with an increased risk
of ASD?'. Furthermore, 3-4% of individuals with ASD
have chromosomal duplications in the proximal region
of 15g11-q13, the most commonly observed chromo-
somal abnormality in these patients®?. This chromo-
somal region contains the GABRB3, GABRA5, and
GABRG3 genes, which encode 3, a5, and y3 subunits
of the GABA, receptor, respectively?.

Preclinical studies using the ASD model based on
VPA administration in rats have demonstrated

disruptions in the excitatory/inhibitory balance in the
amygdala®*, the hippocampus?®2¢, and the cortex?”. An
impairment in GABA-mediated inhibition has been
identified in the rat hippocampus in the VPA-induced
model’, as well as reduced GABA, receptor o, 0.2,
a3, and 33 mRNA levels in the medial prefrontal cortex
of adult rodents®®. Thus, evidence supports the hypoth-
esis of GABAergic dysfunction in ASD. The VPA autism
model has been widely used as an environmental
model of ASD in rodents; however, the effect of prena-
tal exposure to VPA on brain GABA, receptor expres-
sion has not been fully characterized. In particular, the
hippocampus, amygdala, and thalamus are brain areas
involved in behavioral alterations or pathological
changes observed in both individuals with ASD and
animal models®®. Therefore, we aimed to investigate the
expression of the GABA, receptor 32 subunit (GARB2)
in these brain areas in infant rats exposed to VPA in
utero.

Methods
Animals

This study adhered to the Mexican guidelines on care
and use of laboratory animals (NOM-062-ZO0-1999)
and was approved by the Internal Committee for the
Care and Use of Laboratory Animals of the Instituto de
Investigaciones Cerebrales (CICUAL-CICE 2017-002-
¢). This study was carried out in strict accordance with
the guide for the care and use of laboratory animals of
the National Institutes of Health and under the ARRIVE
guidelines. Wistar rats were obtained from our local
colony and housed in our vivarium. Throughout the
study, rats were maintained in a 12:12 hours light-dark
cycle, with lights on at 08:00 hours, under room tem-
perature and humidity conditions, with free access to
water and food (Rismart). Adult female rats with regu-
lated fertility cycles were mated overnight with a
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sexually experienced male. The presence of sperma-
tozoa in vaginal smears the following morning indicated
the 15t day of pregnancy. On embryonic day 12.5,
females received an intraperitoneal injection of 600 mg/
kg of VPA (sodium valproate, Sigma-Aldrich, St. Louis,
MO, dissolved in 0.9% NaCl for a concentration of
250 mg/mL) for the VPA group. Control rats were
injected with 0.9% NaCl on the same embryonic day
saline solution (SS) group. Females were housed indi-
vidually and allowed to rear their litters®. Experiments
to assess GARB2 immunoreactivity were performed on
postnatal day 14 (P14) rat pups. The SS group con-
sisted of 9 rats (3 males and 6 females), whereas the
VPA group consisted of 10 rats (8 males and 2 females).

Immunohistochemistry

The rats were anesthetized with sodium pentobarbi-
tal (60 mg/kg, i.p.) and transcardially perfused with
0.9% NaCl, followed by 4% paraformaldehyde (pre-
pared in 0.1 M phosphate buffer [PB], pH = 7.4) at a
flow rate of 12 mL/min flow. Brains were left in situ
overnight at 4°C. The next day, they were removed and
postfixed in the same fixative for an additional 2 hours.
Subsequently, the brains were cryoprotected with 30%
sucrose (prepared in 0.1 M PB) for 72 hours at 4°C.
Brain coronal sections (40 um thick) were obtained at
the level of the dorsal hippocampus using a Leica
cryostat.

For the immunohistochemical detection, the slices
were rinsed in 0.1M PB containing 0.1% triton (0.1%
PBT). Endogenous peroxidases were quenched with
30% hydrogen peroxide for 10 min. To block nonspe-
cific binding, the slices were treated with 5% horse
serum in 0.3% PBT for 1 hour at room temperature.
Subsequently, the slices were incubated with the pri-
mary antibody against GARB2 (1:1000; MAB341,
Millipore) for 48 hours at 4°C. The slices were then
incubated with a biotinylated anti-mouse secondary
antibody (1:400; Vector Laboratories Inc.) for 90 min at
room temperature, followed by incubation with the avi-
din-biotin complex (ABC kit PK-6100 Vector Laboratories
Ellite-Standard Inc.) for an additional 90 min at room
temperature. Immunodetection was visualized using
3,3-diaminobenzidine in the presence of nickel
(SK-4100 Vector Laboratories Inc.). Brain slices were
mounted on electrostatically charged glass slides
(Superfrost, Fisher Scientific) and coverslipped
using non-aqueous medium (Permount, Fisher). Some
brain sections were processed without using the
primary antibody to rule out the presence of

nonspecific labeling (negative control); no unwanted
immunoreactivity was found.

Densitometric analysis

Photomicrographs of three different brain sections
per rat (from either the left or right hemisphere) were
taken using a Leica DM500 light microscope connected
to a Leica ICC50 HD digital camera. The Leica
Application System LAS EZ 4.8 software was used for
this purpose. Photomicrographs were taken of the dor-
sal hippocampus (including the strata oriens, pyrami-
dal, and radiatum in CA1, CA2, and CAS fields, as well
as the granule cell layer and hilus of the dentate gyrus),
the lateral and basolateral nuclei of the amygdala, and
the ventral and lateral nuclei of the thalamus. A stand-
ard brightness of 55% and a magnification of x40 were
used.

The relative optical density (OD) of GARB2 immuno-
reactivity was analyzed using Fiji Image J software.
The software was calibrated according to the deve-
lo-per’s instructions, allowing the transformation of
pixel values to a scale that correlates with OD. This
allowed the determination of the mean gray value of
the region of interest (ROI)®'. The ROI was defined as
6,500 um? for each stratum of the hippocampus and
70,000 um? for both the amygdala and the thalamus.
The presence of immunoreactivity to GARB2 was
observed as gray to black, whereas its absence was
indicated by a white color. The OD background was
determined by avera-ging the OD of the corpus callo-
sum from the slices used. This brain region was chosen
because it does not contain GABA, receptors®2. The
background was then subtracted from all images. The
final GARB2 OD for each animal was obtained by aver-
aging the OD from the three analyzed slices and
expressed as arbitrary units. A higher relative OD indi-
cates increased expression of the protein of interest.

Statistical analysis

Data initially followed a normal distribution using the
Shapiro—-Wilk test. Differences in GARB2 immunoreac-
tivity between the VPA and SS groups in different brain
regions were analyzed using either an unpaired two-
tailed Student’s t-test or a Mann-Whitney test, as
appropriate. Analyses were performed using GraphPad
Prism software (version 6), with a significance level of
o = 0.05.
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Figure 1. Effect of prenatal exposure to valproic acid on GABA, receptor 32 subunit immunoreactivity in the
amygdala, thalamus, and hippocampus of postnatal day 14 rat pups. SS: saline solution; LaA: lateral nucleus of the
amygdala; BLA: basolateral nucleus of the amygdala; LT: lateral nucleus of the thalamus; VT: ventral nucleus of the
thalamus; Or: oriens; Py: pyramidale; Ra: radiatum; DG: Dentate gyrus; Gr: Granular layer, Hi: Hilus; CA1, CA2, and

CA3 hippocampal regions. *p < 0.05.

Results

Statistical analysis showed that prenatal VPA admin-
istration significantly decreased GARB2 immunoreac-
tivity in the basolateral nucleus of the amygdala
(t=2.814, df = 17; p = 0.012) compared to the SS group.
A non-significant reduction was also observed in the
lateral amygdaloid nucleus (MWU = 21; p = 0.0534).
Similarly, VPA-treated rats exhibited lower OD values,
reflecting reduced GARB2 immunoreactivity in both the
lateral (t = 2.804, df = 17; p = 0.0122) and ventral (t =
3.281, df = 17; p < 0.004) thalamic nuclei compared to
SS group. No significant differences were found
between VPA and SS groups in any hippocampal sub-
regions or strata (p > 0.05), although a trend toward
decreased GARB2 immunoreactivity was observed in
the CA2 pyramidal layer (MWU = 23.5; p = 0.07; Figs. 1
and 2).

Discussion

One hypothesis proposed to explain the etiology of
ASD is the imbalance between neuronal excitation and
inhibition, primarily mediated by glutamate and GABA,
respectively®. In this study, we found that infant rats
prenatally exposed to VPA exhibited reduced GARB2

immunoreactivity in specific regions of the amygdala
and thalamus compared to control rats. These preclin-
ical results support the relevance of GABA receptors
in the pathophysiology of autism.

Several studies have reported a decrease in GABA
levels in the frontal lobe and anterior cortex of patients
with ASD"'4 and decreased levels of glutamic acid
decarboxylase 65 and 67, the enzyme that catalyzes
the conversion of glutamate to GABA, in the parietal
cortex and cerebellum of post-mortem samples from
adults with ASD835, and in the hippocampus and
cerebellum of VPA-exposed rats®. With respect to
GABA receptors, lower densities of GABA, receptors
have been found in the hippocampus, anterior and pos-
terior cingulate cortex, and fusiform gyrus of post-mortem
brain tissue from individuals with autism'82°, A decrease
in GARB2 protein levels has also been observed in the
superior frontal cortex and downregulation of its mMRNA
in the cerebellum'. Interestingly, GARB2 polymor-
phisms have also been associated with ASD?'. A (123)
[-iomazenil (IMZ, a ligand from the benzodiazepine
receptor) single-photon emission computed tomography
study in children with ASD found decreased accumula-
tion of (123) I-IMZ in the middle and superior frontal
cortex®”. However, a more recent study found no



A.A. Puig-Lagunes et al. Decreased GABA, receptor B2 subunit

Figure 2. Photomicrographs show GABA, receptor 32
subunit immunoreactivity in the amygdala and thalamus
of a postnatal day 14 rat pup exposed in utero to
valproic acid (VPA) or saline solution (SS). The insets
show greater GARB2 immunoreactivity in the rat from
the SS group than in the rat from the VPA group (scale
bars = 100 um). Arrowheads point to GARB2
immunoreactive cells. LaA: lateral nucleus of the
amygdala; BLA: basolateral nucleus of the amygdala;
LT: lateral nucleus of the thalamus; VT: ventral nucleus of
the thalamus.

changes in GABA, receptor or GABA, a5 subunit avail-
ability in the hippocampal or amygdala regions of adults
with ASD®3,

Our results showed that infant rats prenatally exposed
to VPA displayed decreased GARB2 immunoreactivity
in the amygdala and thalamus compared to age-
matched rats with standard gestation. These findings
align with the excitation/inhibition imbalance hypothesis
in individuals with ASD. Reduced expression of GARB2,
which indirectly indicates reduced availability of GABA,
receptors, may contribute to social deficits?®%¢39, and
other neurological changes observed in the VPA rat
model, such as increased seizure susceptibility?>3°,

The gene encoding GARB2 has been previously asso-
ciated with a higher risk of ASD?". It is noteworthy that
both the amygdala and thalamus have been implicated
in behavioral alterations and pathological changes
observed in individuals with ASD and animal
models®>2°,

Consisted with our findings, Yang et al®®. also
described impaired inhibitory GABAergic neurotrans-
mission due to decreased GABA release and mRNA
levels of GABA, receptor o1, 02, o3, and B3 subunits
in the medial prefrontal cortex of VPA-exposed mice.
These authors also demonstrated that acute adminis-
tration of combined GABA, and GABA, receptor ago-
nists reduced deficits in sociability, anxiety, and
repetitive behaviors in this ASD model®®. However,
Bertelsen et al*®. reported increased binding of [11C]
Ro15-4513 (an agonist with high affinity for the GABA
receptor a-subunit) in the left amygdala of VPA-treated
rats as an ASD model, whereas no significant differ-
ences were found in the thalamus compared to control
rats. That study differs from ours in the VPA adminis-
tration protocol and receptor detection methodology.
They administered 20 mg/kg of VPA daily during preg-
nancy, whereas we injected a single dose of 600 mg/kg
on embryonic day 12. Therefore, it is essential to con-
sider potential differences in the assessed neurobio-
logical changes depending on the methodological
procedures used. A study using other ASD mouse
models (Cntnap2 or Shank3 knockout mice and mice
with the 16p11.2 deletion) did not identify differences in
the levels of GABA, receptors or their a5 subunit in the
frontal cortex, cingulate cortex, caudate/putamen, dor-
sal hippocampus, cerebellum, or amygdala between
these three models or compared to control mice®. This
discrepancy may be due to specific changes in GABA,,
receptor subunits or the different etiology of the ASD
models (i.e., environmental versus genetic). Additional
experimental protocols are needed to better under-
stand the complex neurobiology of ASD.

Conclusions

Our study provides further evidence supporting the
role of GABAergic dysfunction, specifically GARB2
expression, in the pathophysiology of ASD using a
VPA-induced rat model. Our findings indicate that
prenatal VPA exposure leads to reduced GARB2 immu-
noreactivity in the amygdala and thalamus, regions
associated with social deficits, and other neurological
alterations in ASD. These findings are consistent with
the hypothesis of an excitation/inhibition imbalance in
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individuals with ASD. However, the complex neurobiol-
ogy of ASD warrants further investigation to elucidate
the contributions of specific GABA, receptor subunits
and the varying etiologies of ASD models. A deeper
understanding of the role of the GABAergic system in
ASD, including the impact of hippocampal GABAergic
receptors, could contribute to the search of novel ther-
apeutic interventions and help improve the quality of
life for individuals with ASD.
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Abstract

Background: Impulse control disorders (ICDs) are behaviors that are performed repeatedly to the point of interfering with
the patient’s functionality and daily life, without regard for their consequences and with the sole purpose of obtaining imme-
diate gratification. ICDs have been related to dopaminergic treatment. Objective: To analyze the association of different risk
factors for the development of ICD in the Mexican population. Methods: A cross-sectional study was carried out. The data
collected affects the years 2021 to 2023. Data were collected through structured interviews including age, gender, year of
symptom onset, year of diagnosis, levodopa equivalent dose, and antiparkinsonian treatment, and history of smoking and
alcohol use was evaluated. Results: A total of 244 patients diagnosed with Parkinson’s disease (PD) were included, of whom
146 (59.8%) were men and 98 (40.2%) were women. The mean age was 63 + 12.10 years. A total of 35 (14.3%) patients with
ICD (ICD-PD) were found; the non-ICD group included 209 subjects (85.7%). When analyzing antiparkinsonian drugs, a higher
use of dopamine agonists was found in the ICD group but did not reach statistical significance (p = 0.078). Only the variable
alcoholism was identified as a risk factor in the logistic regression, as can be seen in its p = 0.034, the odds ratio value IS
2.55, indicating that patients with alcoholism have a 2.5 times higher risk of developing ICD. The rest of the variables did not
show statistically significant p-values. Conclusion: History of alcohol use was the main associated risk factor with the deve-
lopment of ICD.

Keywords: Parkinson’s disease. Impulse control disorder. Risk factors.

Resumen

Antecedentes: Los trastornos de control de impulsos (TCI) son comportamientos que se realizan repetidamente hasta inter-
ferir con la funcionalidad y la vida diaria del paciente, sin considerar sus consecuencias y con el tnico propdsito de obtener
gratificacion inmediata. Los TCI han sido relacionados con el tratamiento dopaminérgico. Objetivo: Analizar la asociacidon de
diferentes factores de riesgo para el desarrollo de TCl en la poblacion mexicana. Métodos: Se llevo a cabo un estudio
transversal. Los datos recolectados corresponden a los afios 2021 a 2023. Se recopild informacion a través de entrevistas
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estructuradas que incluyeron edad, sexo, afio de inicio de los sintomas, afio del diagndstico, dosis equivalente de levodopa,
tratamiento antiparkinsoniano y antecedentes de consumo de tabaco y alcohol. Resultados: Se incluyeron 244 pacientes
diagnosticados de enfermedad de Parkinson (EP), de los cuales 146 (59.8%) eran hombres y 98 (40.2%) eran mujeres. La
edad media fue de 63 + 12.10 afios. Se identificaron 35 (14.3%) pacientes con TCI (TCI-EP); el grupo sin TCl incluyd 209
sujetos (85.7%). Al analizar los farmacos antiparkinsonianos se encontré un mayor uso de agonistas de la dopamina en el
grupo con TClI, aunque no alcanzo significancia estadistica (p = 0.078). Solo el antecedente de alcoholismo fue identificado
como factor de riesgo en la regresion logistica, con p = 0.034 y una odds ratio de 2.55, lo que indica que los pacientes con
alcoholismo tienen 2.5 veces mas riesgo de desarrollar TCI. El resto de las variables no mostraron valores de p estadistica-
mente significativos. Conclusiones: E/ consumo previo de alcohol fue el principal factor de riesgo asociado con el desarro-

llo de TCI.

Palabras clave: Enfermedad de Parkinson. Trastorno de control de impulsos. Factores de riesgo.

|ntroduction

Parkinson’s disease (PD) is a complex, adult-onset
neurodegenerative process being the second most
common neurodegenerative disease after Alzheimer’s
disease’. Neuronal loss in the substantia nigra, which
causes striatal dopamine (DA) deficiency, and intracel-
lular inclusions containing aggregates of a-synuclein,
are the neuropathological hallmarks of PD?.

Although there is currently no treatment that halts the
progression of PD, current treatment aims to improve
symptoms by (a) replacing DA with its precursor and
(b) inhibiting of the enzymes that break down DAS3,

A group of symptoms in PD are non-motoric?,
such as sleep disorders, cognitive disorders, and mood
disorders®S.

Impulse control disorders (ICDs) and related impul-
sive and compulsive behaviors have been increasingly
recognized in the context of PD and have been mainly
related to dopaminergic treatment’.

According to published literature, 10% of the overall
population with PD meets the criteria for at least one
episode of ICD in their life®.

ICDs are behaviors that are carried out repeatedly,
excessively, and compulsively to the extent that they
interfere with the patient’s functionality and daily life,
regardless of their consequences, and solely for the
purpose of immediate gratification. Their severity can
vary, ranging from a mild change in behavior noticed
by the patient and their family without functional impli-
cations and even improving their quality of life to a
major problem that involves economic ruin, legal issues,
job loss, divorce, or health risks. Among other risk fac-
tors, a personal history of alcoholism or smoking, male
gender, and early-onset age is found®.

ICDs are more common in patients with PD than in
the general population. They are related to treatment
with dopaminergic agonists as they increase the

risk by 2-3.5 times with an average time between
starting the medication and the presence of ICDs
being 23 months'°.

ICDs are not typically spontaneously reported by the
patient which is why inquiring about these symptoms
may be the only way to detect and manage a serious
socio-familial problem'.

Objective

To determine the frequency of known risk factors for
ICD in Mexican patients with PD.

Methods

A cross-sectional study of patients diagnosed with
PD according to the Movement Disorders Society
(MDS) criteria® was conducted at the National Institute
of Neurology and Neurosurgery in the Movement
Disorders Clinic. The collected data ranged from 2021
to 2023 and were obtained through a structured inter-
view including variables such as age, gender, year of
symptom onset, year of diagnosis, socioeconomic sta-
tus, equivalent levodopa dose (LD), dopaminergic
medications including LD, DA, amantadine, and mono-
amine oxidase type B inhibitors (MAQi’s) to directly
compare different antiparkinsonian treatment doses'.
The presence or absence of smoking (defined for our
study as regular tobacco consumption) or alcohol use
(defined for our study as regular alcohol intake) was
evaluated and MDS-Unified PD Rating Scale item 1.6
on dopaminergic dysregulation was taken as a nominal
variable' indicating whether it was present or not.

Smoking habit was operationally defined as follows:
categorization of an individual as a current smoker,
former smoker, or never smoker, based on self-report
or clinical assessment. Secondhand smoke exposure
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Table 1. Sociodemographic data of the sample between groups

ICD-PD

Non ICD-PD

m Standard deviation m Standard deviation
Age

61.51 11.763 63.30 12171 0.420
Gender 0.34 0.487 0.41 0.493 0.445
Disease duration 1.66 4814 1.33 5.330 0.734
Years of education 12.86 5.359 10.26 5.206 0.011
HandY 2.20 0.719 231 0.787 0.200
Age of onset of symptoms 52.46 11.840 54.42 13.447 0.418
Age of diagnosis 54.40 11.790 56.37 13.134 0.405

ICD: impulse control disorder; ICD-PD: impulse control disorder Parkinson’s disease.

is the extent to which an individual is exposed to smoke
from others who smoke.

The operational definition for alcohol intake included:
the characterization of an individual’s drinking habits
such as moderate, heavy, or occasional drinking.
Alcohol dependency or alcohol use disorder was
defined as the presence and severity of symptoms
associated with alcohol dependency using standardized
diagnostic criteria from the Diagnostic and Statistical
Manual of Mental Disorders (DSM-5).

All subjects were evaluated by a neurologist
specialized in movement disorders. Subjects were
divided into two groups according to ICD presence: the
ICD-PD group and non-ICD group.

The presence of ICDs was assessed using the ques-
tionnaire for impulsive-compulsive disorders (QUIP-RS).
The QUIP-RS is a brief, self-reported, or rater-administered
rating scale to assess the frequency and severity of ICD
symptoms and related behaviors reported to occur in PD'®
and it was evaluated as a nominal variable by having a
point on the scale considering it as a positive result for the
presence of this diagnosis. It will be analyzed as a nominal
variable to determine the number of patients who reported
self-perceived impulsive behavior at the time of application
of the scale if they presented behaviors.

Levodopa equivalent daily dose was calculated as
published elsewhere's.

Statistical analysis

A normality test was performed resulting in a non-nor-
mal distribution. Consequently, the statistical test, used
for the nominal variables, was chi-square, while

quantitative variables were analyzed using the Mann—
Whitney U-test.

To investigate the relationship between the presence
or absence of ICDs and known risk factors, potential
confounding variables were added to a logistic regres-
sion model as independent variables. These included
age, sex, history of drug abuse, and smoking and
disease duration. The odds ratio (OR) is a measure
commonly used in statistics and epidemiology to quan-
tify the strength and direction of the association
between two variables, particularly in the context of
case-control studies. An OR > 1 indicates an increased
odds of an event occurring, while an OR < 1 indicates
a decreased odd.

The study has been reviewed and approved by the
Institutional Review Board and has been found to be in
compliance with all relevant ethical guidelines and
standards for research involving human participants.
All subjects gave informed consent.

Results

A total of 244 patients diagnosed with PD
were included, of whom 146 (59.8%) were men and
98 (40.2%). Table 1 shows the sociodemographic data
of our patients in more detail.

A total of 35 (14.3%) patients with ICD (ICD-PD) were
found; the non-ICD group included 209 subjects
(85.7%).

When analyzing antiparkinsonian drugs, a higher use
of DA agonists was found in the ICD group but did not
reach statistical significance (p = 0.078). More detailed
information on drug intake is shown in table 2.
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Table 2. Comparison of the main demographic and clinical
characteristics between patients with and without ICD

Variable Non-ICD-PD
(n =189)

Gender (male) 23 (65.7) 123 (65) 0.283
Use of amantadine 6(17.1) 23 (12.1) 0.221
Smoking history 10 (28.5) 54 (28.6) 0.438
Alcohol intake history 16 (45.7) 55 (29.1) 0.019
Use of levodopa 35 (100) 189 (100) 0.175
Use of dopamine agonist 20 (57.1) 89 (47.1) 0.078
Use of MAOQi 4(11.4) 38 (20) 0.236

ICD: impulse control disorder; PD: Parkinson’s disease; MAQi: monoamine oxidase
inhibitor.

Regarding smoking habits, no statistically significant
differences were found between the ICD-PD and non-
ICD groups (p = 0.73).

Regarding the use of alcohol in ICD-PD, a statisti-
cally significant difference was found (p = 0.019).

No statistically significant difference was found
between groups regarding age at diagnosis, age at
symptom onset, age, diagnostic delay, and levodopa
equivalent doses.

A logistic regression using the following variables
independent levodopa intake, MAOi’s, dopaminergic
agonists, amantadine, gender, alcoholism, and smoking
was carried out. The presence of ICD was the depend-
ent variable.

Only the variable alcoholism was identified as a risk
factor, as can be seen in its p = 0.034, the OR value is
2.551, indicating that patients with alcoholism have a
2.5 times higher risk of developing ICD in comparison to
the other group. The 95% confidence interval provides
a range of values within which we can be 95% confident
that the true OR lies. In this case, the interval spans from
1.07 to 6.070; the interval does not include 1 which sug-
gests statistical significance. Finally, the p-value was
0.034, which is < 0.05, suggesting that the association
between the variables is statistically significant.

The rest of the variables gave us a p-value that does
not show statistical significance in its association with
ICD. More details are shown in table 3.

Discussion

The DSM-1V defines ICDs as the inability to resist an
impulse, attraction, or temptation to perform an act that

Table 3. Comparison of the main demographic and
clinical characteristics using logistic regression

Variable 95% Confidence
interval

MAQi 0.488 0.154-1.549 0.223
Dopaminergic Agonist ~ 1.888 0.847-4.210 0.120
Amantadine 2.006 0.687-5.855 0.203
Gender (female) 0.885 0.381-2.055 0.776
Alcoholism 2.551 1.07-6.070 0.034
Smoking 0.889 0.361-2.690 0.798
Disease duration 0.991 0.910-1.079 0.838
LEDD 1.000 0.999-1.000 0.956
Age 0.985 0.956-1.016 0.350

LEDD: levodopa equivalent daily dose; MAOi: monoamine oxidase inhibitor;
OR: odds ratio.

ends up being harmful to the individual or their envi-
ronment. It includes alterations in sexual behavior,
pathological gambling, compulsive shopping, bulimic
episodes, and compulsive medication consumption’s.
On the other hand, the term “impulsivity” describes a
pattern of behaviors based on hasty decisions, without
considering potential adverse consequences'”.

Conventionally four types of behaviors have been
recognized and classified as ICDs, namely
hypersexuality, compulsive buying, pathological gam-
bling, and compulsive food intake also known as binge
eating disorder®,

Considering the nature of ICDs, it has recently been
subdivided into two main processes linked to different
neural networks and activated by different experimental
paradigms: cognitive impulsivity and motor impulsivity.
ICDs have been conceptualized as “behavioral addic-
tions™" because of their similarities to substance use
disorders, with which they share risk factors, clinical
features, cognitive changes, neurobiological substrates,
and treatments. The term “impulse control disorders”
covers the four major ICDs that occur in Parkinson’s
disease, and “related behaviors” refers to other
behaviors'®.

Variables associated with ICDs include a personal or
family history of alcohol use disorder or pathological
gambling, impulsive or novelty-seeking traits, younger
age, and male gender?. In some studies, the prognosis
of ICDs was better in women than in men,?' early onset
of PD, being single, and having smoked or smoked
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cigarettes®?. According to what has been described in
the literature on our study population, there is a rela-
tionship between alcohol and ICD.

Younger patients are more likely to be treated with a
dopaminergic agonist; the effect of age was maintained
after controlling for dopaminergic agonist exposure??;
however, in our study, such association was not found.

Chronic dopaminergic treatment can induce motor and
non-motor side effects, mainly DIL and CDI. In fact, the
incidence of ICD has been increasingly recognized in
recent years; it has been suggested that this is pro-bably
related to the increased use of dopaminergic agonists®*.

The association of ICDs in PD with treatment with DA
agonists has been studied and this association depends
on the dose and is similar in the entire class of DA
agonists?®. In the present study, only a trend was found
without reaching a statistically significant difference.

Use of alcohol has been frequently associated with
impulse control problems due to hypoactive function
and disrupted network connectivity in regions involving
the ventromedial prefrontal cortex, caudate, and left
lateral/dorsolateral prefrontal cortex underlies stress-re-
lated impulse control difficulties in alcohol-dependent
patients?®. Alcohol use was the only statistically signi-fi-
cant risk factor found in our study.

ICD is associated with poor quality of life of the
patient and their caregivers, as well as delinquent
behaviors, so its timely detection and management is
important?’. ICD may also function as a coping strategy
for the existential and personal crises that often follow
the diagnosis of chronic disease®®. Screening is not
always straightforward in clinical practice as it relies on
the self-assessment of PwP who may lack insight into
the frequency, severity and consequences of their own
behavior?®; because of this, doctors must carefully
eva-luate patients with maladaptive behaviors®°.

There are several possible reasons why one study
may fail to show an association between age and ICDs,
even though other studies have reported such associ-
ation. Here are some factors to consider: (1) sample
size, if the study with no observed association has a
smaller sample size compared to the studies that found
an association, it may not have had enough statistical
power to detect the effect. In smaller samples, random
variations can have a more significant impact on the
results; (2) Study design, design, and methodology can
greatly influence the outcomes. Different studies may
use different research designs (cross-sectional, longi-
tudinal, case-control, etc.) and data collection methods
which can lead to varying results; (3) differences in the
characteristics of the study populations can play a

significant role. If the study with no association focused
on a population with unique characteristics or risk fac-
tors it may not be directly comparable to other studies.
Factors such as cultural, genetic, or socioeconomic
differences can influence the prevalence of ICDs; and
(4) random chance, sometimes, even in well-designed
studies, results can appear due to random chance. This
is more likely to occur in smaller studies but can still
happen in larger ones.

An additional factor to consider is the period. ICD may
have varying prevalence rates across different time periods.
A study conducted at a particular point in time may not
reflect the current state of the population’s ICDs, especially
when risk factors are already known and accounted for
when choosing an antiparkinsonian drug or dose.

Finally, alcohol frequency (number of days per week
or per month an individual consumes alcoholic beve-
rages) or alcohol quantity (amount of alcohol consumed
on each occasion expressed in standard drink units)
was not assessed. Future studies should include these
variables.

Conclusion

With this study, our objective was to identify the
various risk factors for the development of ICDs in the
Mexican population. The prevalence of ICD was within
the numbers reported in the literature. Nevertheless,
among the known risk factors, only alcohol use was
statistically related to ICDs.
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Abstract

Background: Human immunodeficiency virus (HIV) infects macrophages, microglia and astrocytes producing inflammation,
damage and neuronal death, which can cause HIV-associated neurocognitive disorder. Method: A group of 30 HIV patients
with adherence to antiretroviral therapy (ART) underwent a battery of tests to assess attention, memory, visuospatial skills,
executive functions (working memory, processing speed, verbal fluency, planning and abstraction), mood (depressive and
anxious symptomatology) and daily functioning. Results: 30% of patients presented characteristics of asymptomatic neuro-
cognitive impairment, and 10% presented minor neurocognitive disorder. In mood, 83.3% of the patients presented depres
sive symptomatology and 66.6% presented anxious symptomatology. Negative and positive correlations were found between
cognitive abilities and serological variables. Cognitive impairment with subtle failures derived from HIV infection in the central
nervous system is present in patients despite adherence to ART. While viral load remains undetectable, mild cognitive impair-
ment is possible. When there is a decrease in CD4 cells, impairment may also occur. The presence of depressive and anxious
symptomatology is frequent in HIV, so a neuropsychological intervention focused on mood is important in these patients.
Conclusions: We emphasize the need for comprehensive care in patients with HIV that favors adherence to ART, neuropsy-
chological and mood assessment, and intervention.

Keywords: Asymptomatic HIV. HIV-associated neurocognitive disorder. Neuropsychological assessment.

Resumen

Antecedentes: El virus de la inmunodeficiencia humana (VIH) infecta macrdfagos, microglias y astrocitos, produciendo
inflamacidn, dafio y muerte neuronal. Todo ello puede causar trastorno neurocognitivo asociado al VIH. Método: A un grupo
de 30 pacientes con VIH, con adherencia al tratamiento antirretroviral (TARV), se le aplicé una bateria de pruebas para
evaluar la atencion, la memoria, las habilidades visuoespaciales, las funciones ejecutivas (memoria de trabajo, velocidad de
procesamiento, fluidez verbal, planeacion y abstraccion), el estado de @nimo (sintomatologia depresiva y ansiosa) y la fun-
cionalidad diaria. Resultados: E/ 30% de los pacientes presento caracteristicas de alteracion neurocognitiva asintomadtica
y el 10% presentd trastorno neurocognitivo menor. En cuanto al estado de animo, el 83.3% de los pacientes presentd sinto-
matologia depresiva y el 66.6% sintomatologia ansiosa. Se encontraron correlaciones negativas y positivas entre las
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habilidades cognitivas y las variables seroldgicas. El deterioro cognitivo con fallas sutiles derivadas de la infeccion por VIH
en el sistema nervioso central se presenta en los pacientes a pesar de tener adherencia al TARV. Si bien la carga viral se
mantiene indetectable, es posible que haya deterioro cognitivo leve. Cuando hay disminucion en las células CD4, también
puede haber deterioro. La presencia de sintomatologia depresiva y ansiosa es frecuente en los pacientes con VIH, y por
ello es importante una intervencion neuropsicoldgica enfocada en el estado de dnimo en estos pacientes. Conclusion: Se
enfatiza la necesidad de una atencion integral en los pacientes con VIH que favorezca la adherencia al TARY, la evaluacion

y la intervencidn neuropsicoldgica y del estado de animo.

Palabras clave: VIH asintomatico. Trastorno neurocognitivo asociado al VIH. Evaluacidon neuropsicoldgica.

|ntroduction

From the early stages of the infectious process in the
body, the human immunodeficiency virus (HIV) can
cause infection of macrophages, microglia, and astro-
cytes, leading to neuronal damage'. The infection of
macrophages triggers the release of cytokines, induc-
ing proinflammation and the release of viral proteins
gp120 and gp41, which can lead to irreversible neuro-
nal damage and metabolic disruption, potentially result-
ing in cognitive decline’?. Structural and functional
neuroimaging modalities, such as magnetic resonance
imaging, have reported 7.3% atrophy in the frontal lobe,
8% in the parietal lobe, and 0.15% in the temporal lobe;
abnormal activation in the frontostriatal circuit,
decreased cerebral blood volume in the frontal and
parietal lobes, and glutamatergic reduction in the gray
matter®; as well as cortical thinning of around 15% in
parietal, frontal, and temporal regions, and in the orbi-
tofrontal, cingulate, motor, and sensory cortex after
13 years of infection vs healthy controls?.

Although there is still no cure, antiretroviral therapy
(ART) allows control of HIV infection by reducing the
viral load (VL)*, and is, therefore, considered a chronic
disease that remains asymptomatic when controlled. In
the asymptomatic phase of HIV, there are no opportu-
nistic infections that affect physical health®. However, it
has been reported that even with ART, the virus remains
in the body, showing cognitive impairments®, highlighting
the importance of working with this population to timely
identify potential cognitive impairments and intervene by
stimulating cognitive processes to favor an optimal state
that benefits the quality of life of people living with HIV.

Former studies have reported that it is possible to
identify attention deficits’, visual and verbal memory
failures, learning deficiencies, and difficulties in visuo-
spatial abilities and executive functions in patients with
HIV, including working memory, processing speed, and
verbal fluency®.

To assess HIV-associated cognitive decline, the Frascati
criteria® are currently used, employing the generic term

“HIV-associated neurocognitive disorder” (HAND), includ-
ing a spectrum of 3 levels of cognitive impairment: asymptom-
atic neurocognitive impairment (ANI), mild neurocognitive
disorder (MND), and major neurocognitive disorder
(HAD, HIV associated dementia). Prevalence has been
reported at 33% for ANI, 12% for MND, and 2% for
HAD11,12.

ANI and MND are characterized by subtle changes
in working memory, processing speed, and verbal flu-
ency, as well as slow learning or verbal memory fail-
ures®. Specifically, the Frascati criteria® state that ANI
is identified in the presence of performance of, at least,
1 standard deviation (SD) below the mean in 2 or
more cognitive domains without functional impair-
ment. On the other hand, MND is established in the
presence of changes in 2 or more cognitive domains,
with performance or, at least, 1 SD below the mean,
and mild-to-moderate interference in activities of daily
living®. HAD usually develops in advanced stages of
the infection and presents as subcortical dementia,
with cognitive function, at least, 2 SD below the mean
in 2 or more cognitive-motor domains and significant
interference in daily functioning®; in HAD, attentional,
concentration, memory, and processing speed failures
are observed®™,

Several studies have identified neuropsychological
characteristics in patients with HIV using the Frascati
criteria®'416, but evaluations have not included all ele-
ments to be considered in the criteria, such as cognitive
domains, daily functionality, and mood state. The AIDS
Study Group (GeSIDA) of the Spanish Society of
Infectious Diseases and Clinical Microbiology? estab-
lishes that cognitive evaluations in patients with HIV
should include 2 standardized tests per cognitive
domain, mood and functionality scales. In general,
studies focus on identifying the prevalence of HAND by
evaluating only cognitive domains'®'¢; some evaluate
functionality™, and few assess mood state'*. It is nec-
essary to evaluate the mood state because anxious'
and depressive'®'® symptoms are frequent in this pop-
ulation and may influence self-care and quality of life®.
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It is also important to determine whether serological
variables (VL, CD4 T lymphocytes, ART, and progres-
sion time) are associated with neuropsychological vari-
ables (cognitive, mood, and functional) to identify their
relationship in the progression of the cognitive state,
allowing a better understanding of the effects of HIV on
cognition.

Obtaining the complete clinical picture and identify-
ing whether serological variables are related to cogni-
tive state, mood state, and functionality will allow the
development of interventions tailored to the needs of
patients with HIV. For these reasons, the present study
addressed the 3 mentioned processes to obtain a com-
plete neuropsychological profile in patients with HIV
(cognitive, mood, and functional) as a basis for the
development of future interventions.

The objective of the present study was to describe
the neuropsychological characteristics of asymptomatic
HIV patients, considering cognitive processes, mood
state, and daily functionality, to identify any potential
cognitive decline, as well as to explore whether these
processes correlate with serological variables.

Method
Design

We conducted a cross-sectional descriptive observa-
tional study from May 2022 through May 20232°. This
research design is appropriate to cover the objective
because it allows the evaluation of variables of interest
(cognitive domains, mood state, functionality, and sero-
logical variables) over a set period and to identify pos-
sible associations in a specific population based on
inclusion and exclusion criteria to determine the fre-
quency of HAND and assess potential impacts on
mood and functionality.

Participants

The study included a total of 30 asymptomatic HIV-
infected patients who were users of a specialized clinic
in Mexico City, Mexico. The selection criteria were men
and women aged 20 to 45 years, with, at least, a pri-
mary education level, and adherence to ART for, at
least, 3 months. Exclusion criteria included neurologi-
cal or psychiatric history (except for anxiety and depres-
sion), traumatic brain injuries, cerebrovascular diseases,
and opportunistic infections. The sample consisted of
22 men and 8 women, with a mean age of 32.5 years
(SD, 7.28). The serological characteristics are shown in

table 1, showing that the patients had an undetectable
VL and an adequate CD4 cell count, in addition to ART
adherence. The progression time, ART duration, and
ART regimen were reported directly by the patients,
while VL and CD4 cell counts were obtained from lab-
oratory tests performed every 3 months at the same
specialized clinic (Table 1).

Instruments

The selection of neuropsychological instruments was
based on GeSIDA’'s® recommendations for neuropsy-
chological evaluation. The cognitive abilities evaluated
included attention using the direct digits test from the
Barcelona Test (PIEN)*' and interference from the
Stroop Test??; memory with the immediate and delayed
text recall and word learning from PIEN?'; visuospatial
abilities with the Rey figure from NEUROPSI AyM??; and
executive functions (working memory, processing speed,
verbal fluency, planning, and abstraction) with the digit
and letter test from the Wechsler Adult Intelligence
Scale®* (WAIS V), word reading from the Stroop Test??,
categorical recall from PIEN?', the zoo test from the
Behavioral Assessment of the Dysexecutive Syndrome?*
(BADS), and similarities from WAIS IV?4. Validity and
normative data by cognitive domain are presented in
table 2. Mood state was also evaluated, considering
depressive and anxious symptoms, with the Patient
Health Questionnaire?® (PHQ-9) and the Generalized
Anxiety Disorder Scale®” (GAD-7); and daily function-
ality with the Activities of Daily Living Questionnaire?®
(T-ADLQ) (Table 2).

Procedure

A civil association working within the specialized
clinic provided the phone numbers of the users who
attended their services so that they could be contacted.
Those who agreed to participate were informed of the
study objective and signed an informed consent form.
Subsequently, an expert neuropsychologist who knew
how to administer, score, and interpret the mentioned
instruments evaluated all participants with the neuro-
psychological battery in person. To control for potential
biases, all participants were administered the same
battery in a 2-hour session, in the same order, and in
the same space with appropriate conditions at the spe-
cialized clinic. Evaluated participants received a free
report of their neuropsychological evaluation. The col-
lected information was entered into a database, main-
taining the anonymity of the participants, for statistical
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Table 1. Serological characteristics of patients

Characteristic

Duration of illness, years 4.00
Duration on ART, years 3.50
Viral load 40.00
CD4 count 431.50
ART regimen Biktarvy®?
Patients 25

SD: standard deviation; ART: antiretroviral therapy.
aBictegravir, emtricitabine, and tenofovir.

Emtricitabine, tenofovir, and efavirenz.

Tenofovir, emtricitabine, dolutegravir, darunavir, and ritonavir.

analysis. The information is stored by the principal
investigator in both physical (records in print) and digital
formats.

Statistical analysis

The analyses were conducted using the SPSS sta-
tistical package. Descriptive statistics were used to
obtain means, SDs, and ranges, and z-scores were
used to analyze individual cases. Spearman’s rho with
p < 0.05 was used for correlation with serological vari-
ables, and the Benjamini-Hochberg procedure was
used as an adjustment method. Spearman’s rho was
used because the PHQ-9 and GAD-7 instruments are
Likert-type scales, i.e., with ordinal measurement vari-
ables. The variables considered for correlation were
serological characteristics, cognitive abilities, mood
state, and daily functionality.

Ethical aspects

Patients voluntarily agreed to be evaluated and
signed an informed consent form. The study was
approved by Facultad de Estudios Superiores Iztacala,
UNAM Ethics Committee, number CE/FESI/082021/1418.

Results

In table 3, the group results obtained from the neu-
ropsychological evaluation are shown. To standardize
the scores of the instruments used, they were trans-
formed into z-scores for attention, visual memory, ver-
bal memory, visuospatial skills, and executive functions
(working memory, processing speed, verbal fluency,
planning, and abstraction). The highest score can be

Minimum Maximum
5.05 1 18
4.52 1 18
7.39 35 80
454.27 200 2467
Atripla® Other®
2 3

identified in BADS?® Zoo (planning) and the lowest
score in PIEN?' text encoding (verbal memory).

In daily functioning, patients generally did not report
impairment in their daily activities (X = 9.09). It was also
observed that, on average, they exhibited mild anxiety
symptoms (X = 9.00) and moderate depressive symp-
toms (X = 13.00).

As seen in table 4, it was found that with longer dis-
ease duration and longer time on ART, participants
showed lower cognitive performance, and with a higher
CD4 count, they showed better cognitive performance.
No correlations were observed with daily functioning or
mood.

In a qualitative case analysis, 40% of the patients
showed significant deficiencies in cognitive abili-
ties. Table 5 shows that after transforming the neuro-
psychological battery scores to z-scores, 30% of
participants met criteria for ANI and 10% met criteria
for MND. A total of 23.3% scored -1 SD and 16.6% -2
SD below the mean in 2 or more cognitive regions.
Regarding daily functioning, 16.6% of the participants
showed mild impairment. These low scores were
observed in attention, memory, visuospatial skills, and
executive functions. Figure 1 illustrates the percentages
of cognitive impairment by domain, based on z-scores.
Regarding mood, 83.3% of the patients showed depres-
sive symptoms, with 23.3% being mild, 13.3% moder-
ate, 20% moderate to severe, and 26.6% severe; and
66.6% of the patients showed anxiety symptoms, with
20% mild, 16.6% moderate, and 30% severe.

Discussion

The aim of the study was to describe the cognitive,
mood, and functional characteristics of asymptomatic

83



84

ArcH NeurocieN (Eng). 2024;29(3)

Table 2. Validity and normative data of the instruments used

PIEN?!

Stroop test?

NEUROPSI Aym?

WAIS V2

BADS%

PHQ-9%

GAD-77

T-ADLQ*

Attention, memory,
verbal fluency

Attention, processing
speed

Visuospatial skills

Working memory and
abstraction

Planning

Depressive
symptoms

Anxiety symptoms

Daily living activities

Factorial structure
explaining 41.9% of
accumulated variance

Multivariate
regression explaining
42% of accumulated
variance

Confirmatory factor
analysis from-0.01 to
0.92

Confirmatory factor
analysis from 0.24 to
0.66

Factor analysis from
0.58 to 0.73

Factorial structure
explaining 63% of
accumulated variance
and factor analysis
from 0.69 to 0.81

Convergent validity
(r=10.77; p < 0.001)

Intraclass index
of 0.99

Test-retest of
0.884

0.828 for copying
and 0.783 for
delayed memory

Between 0.75
and 0.91

Cronbach's alpha
of 0.87

Cronbach's alpha
of 0.89

Cronbach's alpha
of 0.93

Cronbach's alpha
of 0.861

Percentile

Percentile

Scaled score

Scaled score

"Profile" score from 1
to 4, with scores of 3
and 4 indicating
normality

Likert scale with
cut-off scores for
minimal (0-4), mild
(5-9), moderate
(10-14), moderately
severe (15-19), and
severe depression
(20-27)

Likert scale with
cut-off scores for no
anxiety (0-4), mild
(5-9), moderate
(10-14), and severe
(15-21)

Summative scale
where scores above

30% may indicate mild

impairment

Age profiles
from 20 years
onwards and
education from
<5to > 8 years

Age profiles
from 18 years
onwards and
education up to
12 years and

> 12 years

Age profiles
from 6 to 85
years and
education from
0 to 22 years

Age profiles
from 16 to 90
years

Age profiles

from 16 to 87
years

Adolescents
and adults

Adolescents
and adults

Adults

BADS: Behavioral Assessment of the Dysexecutive Syndrome; GAD-7: Generalized Anxiety Disorder Scale; NEUROPSI AyM: NEUROPSI Attention and Memory;
PHQ-9: Patient Health Questionnaire; PIEN: Barcelona Test; T-ADLQ: Technology-Activity of Daily Living Questionnaire; WAIS IV: Wechsler Adult Intelligence Scale IV.
Scaled scores have a mean of 10 and a standard deviation (SD) of 3, and percentile scores have a mean of 50 and an SD of 10.

HIV patients and their correlation with serological vari-
ables. Similar to what has been reported in the litera-
ture’®'3, low scores were observed in attention, memory,
executive functions, and visuospatial abilities. Analyzing
these data according to the Frascati criteria®, the results
suggest the presence of ANl in 30% of the participants
evaluated and the presence of MND in 10%. These
figures are similar to the higher rates described in some
studies, which report the presence of ANI in 10.5% up

to 47.5%"1416:2930 and MND in 5% up to 10.5%'315;
however, although these figures have been determined
using the Frascati criteria®, only the cognitive aspect
was evaluated. This high rate of patients with cognitive
impairment could imply that, although people with HIV
may function well in their daily lives, subtle impairments
need to be detected in a comprehensive neuropsycho-
logical evaluation® and cognitive stimulation programs
should be developed to strengthen these domains,
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Table 3. Performance results of patients on the neuropsychological assessment battery

Cognitive domain Subtest Mean SD
Attention PIEN?' direct digits 5.55 1.00 -1.30 1.42
Stroop? interference 6.66 0.99 -1.37 1.95
Memory Visual Rey Figure® (recall) -1.00 1.00 -2.16 1.40
Verbal IT coding -3.33 1.00 -1.37 2.13
IT recall -6.66 0.99 -1.20
Word learning 1.66 0.99 -1.51
Visuospatial skills Rey Figure® (copy) 6.66 1.00 -2.69 0.91
Executive functions Working memory WAIS IV? digits and letters 1.66 0.99 -1.94 2.54
Processing speed Stroop? word 3.33 1.00 -1.62 1.68
Verbal fluency PIEN?' phonological recall 6.66 1.00 -1.28 1.96
Planning BADS? Zoo 9.25 0.99 -1.96 1.31
Abstraction WAIS IV similarities 1.00 1.00 -1.87 2.02
Depression PHQ-9% 13.00 7.76 0 24
Anxiety GAD-77 9.00 6.61 0 21
Daily dunctioning T-ADLQ?* 9.09 12.81 0 46.46

BADS: Behavioral Assessment of the Dysexecutive Syndrome; SD: standard deviation; GAD-7: Generalized Anxiety Disorder Scale; PHQ-9: Patient Health Questionnaire;
PIEN: Barcelona Test; T-ADLQ: Technology-Activity of Daily Living Questionnaire; IT: immediate text; WAIS IV: Wechsler Adult Intelligence Scale IV.

Table 4. Correlations between cognitive abilities and serological variables

Progression Benjamini-
Hochberg
correlation
Executive Processing speed Correlation coefficient 0.36 0.31 0.14 0.27 0.21 0.11
functions (Stroop? word)
Sig. (bilateral) 0.04 0.09 0.45 0.14 0.24
Zoo test (BADS%) Correlation coefficient -0.40a -0.37 -039 -0.12 -0.40 0.042
Sig. (bilateral) 0.02 0.04 0.03 0.52 0.02
Phonological recall ~ Correlation coefficient -0.28 -0.39a -0.20 -0.07 -0.27 0.04°
(PIEN?')
Sig. (bilateral) 0.12 0.04 0.26 0.70 0.14
Digits and letters Correlation coefficient 0.13 -0.02 038 041a 0.19 0.022
(WAIS V)
Sig. (bilateral) 0.49 0.88 0.03 0.02 0.30
Memory IT encoding Correlation coefficient 0.05 0.02 0.38 0.44a 0.00 0.01°
(PIEN?')
Sig. (bilateral) 0.78 0.89 0.03 0.01 0.97

BADS: Behavioral Assessment of the Dysexecutive Syndrome; VL: viral load; PIEN: Barcelona Test; ART: antiretroviral treatment; IT: inmediate text; WAIS IV: Wechsler
Adult Intelligence Scale IV.
aSignificant corrected correlations.

prevent progression to HAD, and provide comprehen- Subtle changes may occur due to HIV infection in the
sive care for patients, including medical, emotional, and  central nervous system, which generates a particular patho-
neuropsychological attention. physiology with infection of lymphocytes, monocytes,
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Figure 1. Percentage of patients who showed cognitive
impairment by domain.

perivascular macrophages, microglia, and astrocytes,
which in turn triggers the release of cytokines and viral
proteins gp120 and gp41 that cause neuronal damage
and metabolic disruption. Although major neurocogni-
tive disorder does not always develop due to ART, it
has been shown that, despite this, the presence of the
virus in the central nervous system remains, specifi-
cally in the cerebrospinal fluid®', which could partially
explain the cognitive impairment reported in up to 50%
of cases®. In the serological variables of the patients,
a mean progression time of 4 years, a mean of 3.5 years
of ART adherence, a VL of 40.00 copies, and a mean
CD4 count of 431.50 were observed, indicating an
asymptomatic serological state with undetectable VL;
however, it has been reported that despite this, some
cognitive impairment may still be identified®. It has also
been reported that if the HIV infection is in an asymp-
tomatic state, only ANI or even a relatively adequate
cognitive state may be found, yet if the CD4 count
drops (< 200), cognitive impairment may occur, or if it
is already present, it may progress to a severe form822,
Therefore, it is suggested to start ART as early as pos-
sible to strengthen the immune system and also pro-
vide neuropsychological follow-up®°2.

An important finding of the study was the presence
of anxiety and depressive symptoms in 66.6 and 83.3%
of the patients, respectively. In the literature, it has been
identified that in people with HIV, the incidence of
depression is twice as high as in the general population
and can be observed in up to 30% of cases'®™. It has
been suggested that untreated depressive states may
increase substance abuse and risky behaviors, reduce
ART adherence, and decrease the quality of life of peo-
ple with HIV'®. Anxiety symptoms can occur due to the
implications of living with a chronic illness such as HIV
infection'. The effect of social stigma'” associated with

having HIV often causes family and social networks to
fade away, leading to feelings of fear, shame, stress,
sadness, or frustration in patients. Furthermore, facing
life changes, uncertainty about the future, and possibly
death can cause feelings of anxiety®. Therefore, the
psychological state of people with HIV can affect their
quality of life, an impact that may even be greater vs
the physical state on their quality of life®.

The limitations of the study include a small sample
size® and the lack of a comparative group®. These
limitations may hinder the generalization of the results,
so they should be interpreted with caution®*. However,
the findings allow us to visualize the neuropsychological
needs of asymptomatic HIV patients and highlight the
elements that should be included in interventions.
Therefore, the next step for future research is to evalu-
ate larger samples and make comparisons with healthy
individuals to have greater experimental control and a
reference parameter for the cognitive, functional, and
mood profile of patients, and the expected outcomes
after conducting a neuropsychological intervention.
Regarding the study design, it was not possible to
establish causal relationships in the analyses®, so
future studies should consider an explanatory design®
that allows for a deeper understanding of the relation-
ship between serological and neuropsychological vari-
ables to better understand the effects of HIV on
cognition.

Conclusions

It was identified that 30% of asymptomatic HIV par-
ticipants show ANI and 10%, MND. Regarding mood
state, 83.3% of the patients showed depressive symp-
toms and 66.6% anxiety symptoms. Additionally, a
correlation was found between cognitive functioning
and the serological characteristics of the patients.
The importance of providing comprehensive care to
this population is emphasized, starting ART as early
as possible and emphasizing both neuropsychologi-
cal evaluation and intervention®, which should include
work on mood state and cognitive stimulation exer-
cises focused on attention, memory, and executive
functioning. Furthermore, the intervention should
have an ecological component to make it possible to
generalize the strategies used in stimulation to every-
day life.

Finally, the discrepancy identified in mood state is
emphasized. Some former studies reported depres-
sive symptoms in up to 30% of cases'®', while in the
present study, depressive symptoms were identified in



N. Cortés-Corona et al. Neuropsychological characteristics in HIV

83.3%. Regarding the prevalence of HAND, our results
(ANI in 30% and MND in 10%) are similar to those
reported by former studies (ANl in 10.5% up to
47.5%"14162930 and MND in 5% up to 10.5%'319).
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Abstract

Background: Primary progressive aphasia (PPA) is a syndrome characterized by progressive decline in language function.
There are three main PPA syndromes, each one features different language profiles and neuropathologic substrates. Although
there are current clinical diagnostic criteria for PPA categorization, the utility of these requires evaluation(s) by specialized
staff and the administration of extensive cognitive batteries. A diagnostic tool for PPA is not currently standardized, though
some batteries have been developed and/or validated exclusively for PPA categorization. Objective: To describe which cog-
nitive/aphasia diagnostic tool has the best accuracy for PPA diagnosis and categorization. Methods: MEDLINE (PubMed),
EMBASE, and Web of Science databases will be searched using adequate search strategies. Studies including original data
of possible, probable, and definite PPA cases according to current clinical diagnostic criteria for PPA will be included. Qua-
lity assessment will be performed according to the Quality Assessment of Diagnostic Accuracy Studies-2 guidelines. This
systematic review protocol is reported as stated by the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
Protocol 2015 statement. Results: Findings of this protocol will be published in a peer-review journal. Conclusions: Clinical
diagnostic tools may facilitate the diagnosis of PPA.
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Resumen

Antecedentes: La afasia progresiva primaria (APP) es un sindrome caracterizado por el declive progresivo en la funcion
del lenguaje. Hay tres sindromes principales de APP, cada uno con perfiles linglisticos y sustratos neuropatoldgicos
diferentes. Aunque existen criterios diagndsticos clinicos actuales para la categorizacion de la APP, su utilidad requiere
evaluaciones por personal especializado y la administracion de extensas baterias cognitivas. En la actualidad no existe
una herramienta diagndstica estandarizada para la APP, aunque se han desarrollado y validado algunas baterias exclu-
sivamente para su categorizacion. Objetivo: Averiguar qué herramienta diagndstica cognitiva/afasica tiene la mejor
precision para el diagndstico y la categorizacion de la APP. Método: Se realizara una busqueda en las bases de datos
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MEDLINE (PubMed), EMBASE y Web of Science utilizando estrategias de busqueda adecuadas. Se incluiran estudios
que contengan datos originales de casos de APP posibles, probables y definitivos segun los criterios diagndsticos
clinicos actuales para la APP. La evaluacion de la calidad se realizaré de acuerdo con las directrices de Estudios de
Precision Diagndstica-2 (QUADAS-2). Este protocolo de revision sistematica se reporta segun lo establecido en la
declaracion Protocolo de los Articulos de Informes Preferidos para Revisiones Sistematicas y Meta-Analisis (PRISMA-P)
de 2015. Resultados: Los hallazgos de este protocolo seran publicados en una revista de revision por pares.
Conclusiones: Las baterias clinicas pueden ayudar a facilitar el diagndstico de APP.

Palabras clave: Afasia progresiva primaria. Prueba diagndstica. Bateria diagndstica.

|ntroduction

Primary progressive aphasia (PPA) is a syndrome of
neurodegenerative nature characterized by progressive
decline of language function. There are three main PPA
syndromes: (1) Semantic variant PPA (svPPA), non-fluent
variant PPA (nfvPPA), and logopenic variant PPA (lvPPA)'.
Each one is affected by different language profiles, brain
volume loss patterns, and neuropathology?. The identifi-
cation and classification of PPA in clinical settings are
still challenging. Furthermore, around 30-40% of PPA
syndromes are not classifiable in any of the three main
different phenotypes, these are known as mixed PPA
syndromes?®. Accurate classification of these variants is
important for prognosis, clinical care improvement, clini-
cal research, and enroliment in clinical trials.

Diagnosis and clinical classification of PPA are
typically implemented through the addition of fea-
tures of clinical history, characteristics of language
deficits (e.g., anomia, agrammatism, speech apraxia,
etc), neurological and cognitive examination, and
structural and functional brain imaging or other bio-
markers*5. This approach is ideal, however, is time
consuming and requires a multidisciplinary method.
Some aphasia batteries such as the Boston
Diagnostic Aphasia Examination® and the Western
Aphasia battery” have been applied for PPA classifi-
cation/diagnosis. However, these instruments were
not originally developed for PPA, require special
training for application, and are time-consuming. In
search for a standardized and brief assessment tool
for PPA identification and classification, some clinical
batteries have been developed and/or validated in
the past few years®. Examples include an automatic
calculator that was created using individual item
analysis of Addenbrooke’s Cognitive Examination IlI,
demonstrating good sensitivity for the classification
of PPA syndromes®. A new brief language bat-
tery developed for PPA classification called “Mini
Linguistic State Examination”® demonstrated

excellent accuracy for the classification of each of
the main three PPA variants. Another recently cre-
ated brief screening tool named Progressive Aphasia
Rating Scale “PARIS” is useful to distinguish between
AD and PPA and even between IVPPA and svPPA™.
Moreover, the effectiveness of PPA categorization
has been demonstrated through the validation of the
Sydney Language Battery “SYDBAT”'2.

Rationale

The current classification of patients with PPA in a
clinical scenario requires evaluation by professionals with
diverse type of training (e.g., cognitive neurology, neuro-
psychiatry, neuropsychology, etc). Although a multidisci-
plinary approach is ideal, it is expensive, time-consuming,
and it is not available in most health centers worldwide.
A clinical battery for an accurate classification of PPA
variants is necessary for a better characterization even
in places with trained physicians where there is not
enough time to perform an extensive evaluation or in
sites without trained staff for a good screening. Despite
several batteries have demonstrated their effectiveness
identifying PPA variants, to date, there are no evidence
synthesis reports comparing the classification/diagnosis
accuracy between these batteries. We performed a
search in the international prospective register of system-
atic reviews (PROSPERO) and the open science frame-
work on June 28, 2023. We found one scoping review
protocol similar than our proposal (https://osf.io/hw82g).
However, the present protocol will be focused exclusively
on the comparison of the accuracy of diagnostic tools
with a systematic review/meta-analysis methodology.

Research question

The primary research question is: what is the accuracy
of cognitive batteries to correctly identify and classify
patients with PPA syndromes? The target population is
patients with the diagnosis of any of the three PPA vari-
ants. The index test will be any cognitive or language
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battery that has demonstrated usefulness in the classifi-
cation/diagnosis of a PPA syndrome considering PPA
current clinical diagnostic criteria’. A diagnosis of PPA
according to current clinical criteria including a language
battery, brain imaging, and follow-up establishing the
diagnosis will be taken as the reference standard (Table 1).

Objectives

PRIMARY OBJECTIVE

- To compare the accuracy of cognitive/aphasia batte-
ries for diagnosis of PPA (any variant) according to
current clinical diagnostic criteria

- To compare the accuracy of cognitive/aphasia batte-
ries for diagnosis and classification of PPA-specific
variants

- To describe the accuracy of cognitive/aphasia batte-
ries comparing specific PPA variants (e.g., svPPA
versus nfvPPA, svPPA versus IVPPA, etc.)

SECONDARY OBJECTIVE

To describe the meantime of application of the differ-
ent cognitive/aphasia batteries that are useful for clas-
sification/diagnosis of PPA.

Methods
Literature search

Search strategy will be performed including MEDLINE
(PubMed), EMBASE, and Web of Science. We devel-
oped a search strategy using 2dsearch. The search
algorithm is publicly available at https://app.2dsearch.
com/query/649b3268c26f12b434eb0aac. In addition,
we will perform a search in Google Scholar including
the first 100 results using Publish or Perish software.
Titles and abstracts will be screened for eligibility by
two independent reviewers, duplicates will be removed
using covidence, and discrepancies will be resolved by
discussion. This protocol is reported according to the
2020 Preferred Reporting ltems for Systematic Reviews
and Meta-Analyses (PRISMA) statement'® and comple-
mented with PRISMA Protocols statement (PRISMA-P).
Results will be exhibited in a PRISMA flow diagram.

Inclusion criteria

Full texts of any type of test accuracy study including
gray literature published since 2011 (as specific PPA

Table 1. Research gquestion according to PIRD
framework

PIRD  In patients with PPA (P) what is the clinical/cognitive/
aphasia battery with the best classification accuracy
(1) considering current clinical diagnostic criteria the
reference (R) for PPA diagnosis (D)

PIRD: population, index test, reference test, diagnosis of interest; PPA: primary
progressive aphasia.

diagnostic criteria were published in this year) in English
or Spanish. Articles written in other languages will be
included only if an appropriate translation is available
using DeepL or Google translate.

The following inclusion criteria will be applied: Studies
with original data (e.g., case-control, cross-sectional,
cohort designs, etc.) (1) describing patients with a PPA
diagnosis established with the current clinical diagnos-
tic criteria, including possible, probable, or definite
cases'. (2) Details of cognitive batteries describing
measures for classification/diagnosis of PPA variants
(e.g., sensitivity, specificity, positive predictive values,
receiver-operating characteristic [ROC] curves, etc.).
(3) Data of imaging, neuropsychological examination,
genetic testing, and other type of evidence supporting
the diagnosis of PPA according to current clinical diag-
nostic criteria.

Initial stage will include title and abstract screening for
potential eligibility. Subsequently, full-text articles will be
evaluated to determine inclusion and exclusion criteria.
Data extraction will be performed using data collection
forms by two independent reviewers. This form will be
pilot tested using the first 25 samples. Screening and
data extraction will be performed using covidence.

Exclusion criteria

- Studies describing PPA cases in advanced stages of
the disease (severe dementia) according to a stan-
dardized cognitive battery such as Dementia Rating
Scale', Clinical Dementia Rating'®, Mini-Mental Sta-
te Examination'® or other.

- PPA cases with mixed phenotypes that are difficult
to categorize in one of the three main PPA variants
according to current clinical diagnostic criteria’

- Studies in other languages than English or Spanish
that could not be appropriately translated.

Data extraction

Extracted data will include the following:
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- Details of the study: title, year of publication, country
of origin, name of the first author, diagnostic cut point
of each tool, and source(s) of funding

— Demographic data of participants

- Average time of battery administration

- Details of study methodology registering procedures,
materials, ethics procedures

— Number of participants and details of how PPA diag-
nosis was performed, including biomarkers if availa-
ble for each included study

- Type of test/battery applied to diagnose and classify
PPA syndromes.

- Data of raters (e.g., if they were full trained to perform
a specific battery)

— Test accuracy features to classify or diagnose a PPA
syndrome (e.g., specificity, sensitivity, positive predicate
values, negative predictive values, ROC curves, etc.).

Quality assessment

The study design and methods of selected studies
will be evaluated according to the quality assessment
of diagnostic accuracy studies-2 (QUADAS-2) guide-
lines”. The assessment of evidence quality in
QUADAS-2 guidelines includes four domains. (1)
Participant selection: we will consider studies evaluat-
ing patients with PPA with a standardized battery and
current clinical diagnostic criteria. (2) The index test will
be any standardized cognitive or language battery
tested for PPA categorization. (3) The reference stan-
dard will be the current clinical PPA diagnostic criteria.
(4) For the flow and timing of assessments, we will
consider 90 min as it is an approximate average time
for the application of standardized aphasia batteries.
Two reviewers will assess the quality independently
and discrepancies will be resolved by discussion.
A third reviewer will be consulted if discrepancies
remained.

Data analysis

The test accuracy of each index test will be displayed
in ‘paired’ forest plots and summary receiver-operating
characteristic (SROC) curves of sensitivity and speci-
ficity including confidence intervals and means for each
selected primary study. We will compute forest plots
and SROC using RevMan software (Cochrane collab-
oration 2020). Heterogeneity will be estimated by visual
inspection of SROC curve and objectively with Fisher’s
exact test.

Where clinical and methodological characteristics of
included studies are homogeneous a bivariate random
effect model for sensitivity and specificity will be per-
formed using SPSS V.27.0. A narrative summary will be
considered if a meta-analysis is not suitable.

Ethics and dissemination

This systematic review will use publicly available data
from studies that obtained ethical approval without
directly involving human participants. Therefore, ethics
approval is not required. This protocol is registered and
publicly available at the International Prospective
Register of Systematic Reviews (PROSPERO) registra-
tion number CRD42023440682. Findings of this sys-
tematic review protocol will be disseminated through a
publication in a peer-reviewed journal. Results will be
helpful in terms of diagnosis and classification of PPA
syndromes.
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Abstract

Background: Chronic subdural hematoma (CSCH) is an old collection of blood and its degradation products in the subdu-
ral space, the treatment of choice in symptomatic patients is craniotomy, although it brings complications. The search for
alternative therapies has increased, highlighting glucocorticoids, especially dexamethasone (DXM). Objective: To describe
the efficiency, efficacy, and safety of the use of DXM in patients older than 18 years with CSCH in comparison with surgical
drainage or placebo group. Method: Systematic review conducted according to PRISMA 2020 guidelines. Advanced searches
were conducted in English and Spanish language, in the NEJM, PubMed and Embase databases through Cochrane Library
using the descriptors and Boolean operators’ “Dexamethasone” AND “Hematoma, Subdural, Chronic’; and custom year range
2018-2023. Results: 44 articles were found, of which, after discarding duplicates and applying the inclusion and exclusion
criteria, only five articles were included. Conclusion: The review shows a positive impact on the risk of recurrence with the
use of DXM in patients with CSDH; however, no conclusive results were found since this impact was only demonstrated in
four of the five publications included. Likewise, the use of DXM in patients with CSDH is associated with an increased risk
of complications and mortality, and no significant difference was demonstrated in functional outcomes and days of hospita-
lization compared to those who received primary surgery or placebo.

Keywords: Dexamethasone. Chronic subdural hematoma. Systematic review.

Resumen

Antecedentes: £/ hematoma subdural cronico (HSDC) es una coleccion antigua de sangre y de sus productos de degra-
dacion en el espacio subdural, el tratamiento de eleccion en pacientes sintomdticos es el de craneotomia, aunque trae
consigo complicaciones. Se ha incrementado la busqueda de terapias alternativas, destacando los glucocorticoides, en
especial de la dexametasona (DXM). Objetivo: Describir la eficiencia, la eficacia y la seguridad del uso de DXM en pacien-
tes mayores de 18 afios con HSDC en comparacion con el drenaje quirdrgico o un placebo. Método: Se realizé una revision
sistematica de acuerdo con las pautas PRISMA 2020 y se llevaron a cabo busquedas avanzadas en idiomas inglés y
espariol en las bases de datos NEJM, PubMed y Embase a través de Cochrane Library, utilizando los descriptores y ope-
radores booleanos “Dexamethasone” AND “Hematoma, Subdural, Chronic’} y con el rango de afos 2018-2023.
Resultados: Se encontraron 44 articulos, de los cuales, tras descartar duplicados y de aplicar criterios de inclusion y
exclusion, solo se incluyeron cinco articulos. Conclusion: La revisién muestra un impacto positivo en el riesgo de recurrencia
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con el uso de DXM en pacientes con HSDC; no obstante, los resultados no fueron concluyentes, ya que este impacto solo
se demuestra en cuatro de las cinco publicaciones incluidas. Asimismo, estd asociado a un mayor riesgo de complicaciones
y mortalidad; ademads, no se demostré significancia en cuanto a resultados funcionales y dias de hospitalizacion en com-
paracion con los pacientes que recibieron cirugia primaria o placebo.

Palabras clave: Dexametasona. Hematoma subdural crénico. Revisidon sistematica.

|ntroduction

Chronic subdural hematoma (CSDH) is one of the
most common scenarios in the neurosurgery depart-
ment. It was first described in Carta Ill, Article 20,
Sedibus in 1761 by Morgagni'2. It is defined as an old
collection of blood and blood degradation products in
the subdural space, usually occurring in old age and
predominantly affecting males, with a 3:1 ratio, though
it can occasionally present in young people and chil-
dren'3#. The primary mechanism of this pathology is
usually a traumatic event, but it can also be related to
intracranial hypotension and coagulation defects',
which are associated with increased use of anticoagu-
lant and antiplatelet drugs. These drugs have been
identified as a risk factor for the development of CSDH,
along with advanced age, a history of falls, mild head
injuries, hemorrhagic diatheses, alcohol use, epilepsy,
and hemodialysis®®.

The incidence of CSDH ranges from 8.2 up to 14%
per 100,000 inhabitants per year, with a mean age of
76.8 years. According to the World Health Organization,
its incidence could double in the population older than
65 years between 2010 and 2050°.

Surgical treatment is the choice for symptomatic
CSDH patients, using 3 different approaches: minimal
craniostomy (twist drill), craniotomy, and conventional
craniostomy (burr-hole evacuation); the latter being the
most widely used. However, the surgical approach car-
ries multiple complications, including a high recurrence
risk ranging from 9.2 up to 26.5%, with a need for
reoperation in 10 up to 20% of cases, and morbidity
and mortality rates of 16 and 6.5%, respectively®®.
Nonetheless, statistical data vary in the literature.
Additionally, the procedure per se involves complica-
tions such as focal brain injury, acute postoperative
subdural or intracranial hemorrhage, seizures, and sur-
gical site infection, among others, as well as non-sur-
gical complications related to the postoperative length
of stay®.

As a consequence, in recent years, the search for
alternative therapies has increased, with interest in the
use of glucocorticoids, particularly DXM, as a

perioperative adjuvant or monotherapy in CSDH, given
its anti-inflammatory and antiangiogenic effects, which
can inhibit the formation of new blood vessels. This
could positively impact shorter hospital stays and sig-
nificantly reduce mortality, morbidity, and risk of
recurrence’.

In the last 10 years, the available evidence has been
reviewed 5 times, searching for therapeutic alterna-
tives to surgical treatment for patients with CSDH.
These reviews found that the methodological approach
includes various non-surgical alternatives, such as
embolization of the middle meningeal artery, use of
various steroids, administration of tranexamic acid,
and use of atorvastatin as monotherapy or in combi-
nation with DXM. Only one of these shares variables
with the present work, but it reviews publications up to
2017 without a specific reference to the initial period®.
In contrast, this review is the result of an exhaustive
search of the evidence from the last 5 years, focusing
exclusively on the use of DXM as a perioperative adju-
vant or monotherapy.

Considering the growing incidence of CSDH and the
risks of the surgical approach, which is the treatment
of choice, it is relevant to conduct a new systematic
review to synthesize the most updated available scien-
tific evidence on therapeutic alternatives, identify
knowledge gaps, and reduce publication bias.

For this reason, the PICO methodology (Population,
Intervention, Comparison, Outcome) was used to con-
struct the research question: What is the efficiency,
efficacy, and safety profile of using DXM in patients
older than 18 years with CSDH vs surgical drainage or
placebo? Thus, the primary endpoint of this study is to
describe the efficiency, efficacy, and safety profile of
using DXM in patients older than 18 years with CSDH
vs surgical drainage or placebo.

Method

This systematic review was conducted following the
PRISMA 2020 guidelines (Preferred Reporting ltems for
Systematic Reviews and Meta-Analysis)°.
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Eligibility criteria

Studies meeting the following criteria were included:
1) patients aged 18 years or older with a confirmed
diagnosis of CSDH; 2) oral or IV DXM as monotherapy
or adjuvant therapy; 3) articles within the year range of
2018 to July 2023; 4) documented outcomes such as
mortality, recurrence rate, complications, adverse
effects, length of stay, or functional outcome reporting
using the Markwalder Grading Scale (MGS), modified
Rankin Scale (mRS), or Glasgow Coma Scale (GCS);
5) the control group receiving surgical treatment or
placebo. Excluded were protocols, letters to the editor,
editorials, surveys, abstracts of original articles, pilot
phase reports, summaries, and statistical analysis
plans of original articles, as well as studies using
another steroid besides DXM, use of atorvastatin, or
any combination.

Information sources

Advanced searches were conducted across 3 differ-
ent health sciences databases. The databases con-
sulted were The New England Journal of Medicine
(NEJM), covering from 1990 to present day; PubMed,
covering from 1966 to present day; and Embase,
through the Cochrane Library, with a temporal exten-
sion from 1947 to present day. The last search dates
back to July 14, 2023, for all databases.

Search strategy

The descriptors used in English, according to Medical
Subject Headings (MeSH) 2023, were “dexametha-
sone” and “Hematoma, Subdural, Chronic,” combined
with Boolean operators as follows: “Dexamethasone”
AND “Hematoma, Subdural, Chronic,” with a custom
year range from 2018 through 2023.

Data selection process

Two different researchers (AA and DA) independently
reviewed the titles and abstracts of all retrieved articles
according to the inclusion and exclusion criteria; the
data were extracted into an Excel document.
Subsequently, the same researchers examined the full
texts of the included articles in pairs. In both examina-
tion processes, in case of disagreement, the inclusion
was discussed between both researchers.

Assessment of the methodological quality
of the studies

The Jadad scale, also known as the Jadad Score or
Oxford Quality Scoring System, was used to assess
the methodological quality of randomized clinical trials.
The scale consists of five items related to blinding,
randomization, and follow-up loss and is scored from 0
to 5 points. A higher score indicates greater method-
ological quality of the clinical trial evaluated, and if the
score is < 3 points, the clinical trial is of poor quality'®
(Table 1).

Data mining process

The characteristics of the included articles were
extracted into a table proposed by Merino-Trujillo'" in
2013, recovering the following information: authors, arti-
cle title, year of publication, intervention performed,
analysis method, results, and findings. Additionally, the
Jadad scale is included in the case of randomized clin-
ical trials (Table 1).

Results

A total of 44 articles were found across the different
databases, 12 of which were duplicates, and 32 were
reviewed for title and abstract reading. After applying
the inclusion and exclusion criteria, only 10 articles
were selected for full-text review. Finally, 5 articles that
met the inclusion criteria were included, as two could
not be retrieved?'®, one did not meet the outcome
documentation'™, one administered DXM in combina-
tion with pantoprazole'®, and one did not have a control
group® (Fig. 1). The results and findings of the included
articles are shown in table 1.

Applying the Jadad scale, 1 study'” scored 4 (good
methodological value), 2 studies'®'® scored 3 (medium
methodological quality), and another'® obtained a score
of 1 (low methodological value).

The results of the included articles considered as
predictors of the efficiency, efficacy, and safety profile
of using DXM in patients with CSDH were mortality
rates, recurrence, and complications, functional out-
come reporting using MGS, mRS, or GCS, and the
length of stay. Recurrence was indicated as a new
blood collection in the subdural space, the presence of
neurological symptoms and signs, or the need for addi-
tional surgery or therapy, as appropriate.

Miah et al.?% in 2019, and Tariq and Bhatti®' in 2021,
reported lower recurrence and equal mortality rates
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Descriptors used: fulltext:
Dexamethasone AND fulltext: chronic AND
fulltext: subdural AND fulltext: hematoma
AND (pubdatePeriod:"5years")
Records screened: 4

Descriptors used:
("Dexamethasone"[Mesh]) AND
"Hematoma, Subdural, Chronic"[Mesh]
AND (2018:2023[pdat])
Records screened: 24

Descriptors used: "dexamethasone" in
Title Abstract Keyword AND "chronic
subdural haematoma" in Title Abstract

Keyword
Custome year range 2018-2023,
Source: embase
Records screened: 16

Records screened: 44

o

Duplicate records: 12

Records after duplicates

.

removed: 32

] [Screening] [ Identification ]

v

Records selected after reading the title
and abstract: 32

2

Full articles evaluated for eligibility: 10

I

Full articles excluded: 5
No access: 2

Eligibility

Reports excluded: 22
Protocols: 4

Letters to the editor: 3

Atorvastatin use: 4
Does not employ the variables sought: 4
Editorials: 2
Surveys: 2
Abstract of original articles: 1
Pilot phase: 1
Statistical analysis plans for original articles: 1

Does not meet inclusion criteria: 1
Use of pantoprazole in combination
with DXM: 1
No control group: 1

I

Studies included: 5

[ noucea | |

Figure 1. PRISMA flow diagram on the use of dexamethasone in patients with chronic subdural hematoma.

in the DXM group vs patients undergoing primary
surgery. Miah et al.”® in 2023 also used patients
undergoing primary surgery as a control group but
found higher recurrence and mortality in the DXM
group. On the other hand, in the studies by Mebberson
et al.'”” in 2020 and Hutchinson et al.'® in 2020, DXM
showed lower recurrence but higher mortality rates
vs placebo. Regarding complications, all studies
reported a higher incidence in the DXM group regard-
less of the control group treatment. Additionally, no
significant difference was found in the functional out-
comes of patients receiving DXM, surgery, or pla-
cebo. It is noteworthy that Mebberson et al."” and
Tariq et al.?' evaluated the use of DXM as a periop-
erative adjuvant; despite this, no difference was found
in the study outcomes where DXM was evaluated as
potential monotherapy.

Length of stay was reported only by Miah et al.?°,
Mebberson et al.”’, and Miah et al.’®, and in the first
two, DXM had a shorter hospital stay compared to pri-
mary surgery and placebo, respectively, while in the
study by Miah et al.?°, a longer hospital stay was
reported for patients who received DXM.

Discussion

As mentioned earlier, the interest in using glucocor-
ticoids, in this case, DXM, in patients with CSDH stems
from the aim to reduce hospitalization time, mortality,
morbidity, and the risk of recurrence’. However, the
findings show that the use of DXM in patients with
CSDH is associated with a higher risk of complications
and mortality. The most widely reported complications
in the DXM group across the evaluated studies include
hyperglycemia, infections, and delirium. Other reported
complications include subdural empyema'®2°, thrombo-
embolic events, seizures, hypoglycemia, cardiac com-
plications®, hyponatremia, pneumonia, wound leakage,
atrial fibrillation, fluid overload, new-onset diabetes
and psychosis'®, pneumocephalus, and iatrogenic
parenchymal injury?°. Additionally, there was no signif-
icant difference in functional outcomes vs primary sur-
gery or placebo. Regarding hospitalization time, the
results are inconsistent, as only 3 articles reported this
outcome, and not all had the same conclusion (Table 1).

The evidence shows that DXM only positively impacts
the risk of recurrence in 4 of the 5 included articles.
The differing results regarding both recurrence and
hospitalization time are from the study by Miah et al."?,
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which contradicts previous findings and raises ques-
tions about what other authors have previously reported,
as it is the most recent article included.

Additionally, Hutchinson et al.'® enrolled patients for
randomization regardless of whether they had under-
gone surgical drainage or were scheduled for surgery
during the study period, which prevented firm conclu-
sions about the effect of DXM as a conservative man-
agement method to avoid surgery. In two other studies,
patients were subjected to a DXM regimen as a periop-
erative adjuvant; in the results by Mebberson et al.””, a
benefit in recurrence risk can be affirmed, but not for
the findings reported by Tariq et al.?', as 83% of the
patients underwent additional surgery after DXM, con-
tradicting their initial report of lower recurrence with
DXM. Finally, in the studies conducted by Miah et al.'®-21,
patients in the DXM group did not receive surgery, but
the results were contrary to the recurrence.

On the other hand, it is important to note the findings
of Holl et al.'® in 2022, which show that medical judg-
ment plays a role in the initial treatment decision for
patients with CSDH. This study aimed to identify patient
characteristics associated with the need for additional
surgery in those treated primarily with DXM (recur-
rence) and found that those treated with surgery more
frequently had a Markwalder score of 2, used statins,
had a larger midline shift, a thicker hematoma, and
presented with bilateral or separated hematomas.
These findings may suggest that the factors predispos-
ing to recurrence risk are not inherent to the treatment
used, but rather to the individual characteristics of the
patient, according to the researchers.

Considering that the analysis of the benefit of DXM
regarding recurrence risk does not yield conclusive
results, and given the findings in reports of complica-
tions, mortality, length of stay (days), and functional
outcomes, it cannot be associated with superior or
non-inferior efficacy, efficiency, or safety for the use of
DXM as monotherapy or perioperative adjuvant.

Conclusions

According to the reviewed studies, the use of DXM
in patients with CSDH shows a positive impact on
recurrence risk, but the results are not conclusive, as
this impact is only demonstrated in four of the five
included publications. Likewise, the use of DXM in
patients with CSDH is associated with a higher risk of
complications and mortality, and no significant differ-
ence in functional outcomes or hospitalization days was

demonstrated compared to
placebo.

Therefore, it is important to emphasize the significance
of decision-making and the involvement of the medical
team in the management of patients with CSDH, taking
into account patient characteristics at the time of admis-
sion, during hospitalization, and functional outcomes at
discharge, being aware of the internal and external fac-
tors that may impact the patient’s quality of life.

primary surgery or
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CASE REPORT

Parkinsonism as a manifestation of secondary syphilis

Sindrome parkinsoniano como manifestacion de sifilis
secundaria

Diego R. Martinez-Rodriguez’*®, Javier Higuera-Ornelas’®, and Paul D. Uribe-Jaimes?
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Abstract

Neurosyphilis is defined as the affection of the central nervous system due to the presence of Treponema pallidum. The most
common neurological manifestations of the disease include meningitis, tabes or dementia. We report the case of a 57-year-old
male who presents with Parkinson-like symptoms. Some months later he develops a rash, and the diagnosis of neurosyphilis
is confirmed after a positive VDRL is found on serum and cerebrospinal fluid. After antimicrobial treatment, there is improve-
ment of the Parkinson-like symptoms, which confirms the relationship between the neurological manifestations and the
infection.

Keywords: Neurosyphilis. Parkinsonism. Syphilis.

Resumen

La neurosifilis se define como la afectacion del sistema nervioso central por Treponema pallidum. Sus manifestaciones neu-
rolégicas mas frecuentes son meningitis, tabes o demencia. Presentamos el caso de un hombre de 57 afios que debuta con
presencia de sintomas parkinsonianos. Unos meses después presenta un exantema y es diagnosticado con neurosifilis
mediante VDRL positivo en sangre y liquido cefalorraquideo. Después de recibir tratamiento antimicrobiano muestra mejoria
del sindrome parkinsoniano, lo cual confirma la relacion entre las manifestaciones neuroldgicas y la infeccidn.

Palabras clave: Neurosffilis. Parkinsonismo. Sifilis.
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Neurosyphilis is an infection of the central nervous sys-
tem (CNS) due to Treponema pallidum infection’. Since
the advent of antibiotics, the prevalence and incidence of
this disease have decreased significantly. The World
Health Organization mentions that in 2020 there was an
incidence of 7.1 million cases worldwide in both sexes®.

Syphilis can affect the nervous system in different
ways. It may present early as asymptomatic meningitis,
symptomatic meningitis, or meningovascular disease,
while the main late neurological signs are dorsal tabes
and paralytic dementia®. Syphilis diagnosis is typically
established through treponemal or non-treponemal tests
in serum, but diagnosing neurosyphilis requires confir-
mation of a positive VDRL (venereal disease research
laboratory) test in cerebrospinal fluid (CSF). The U.S.
Centers for Disease Control and Prevention recommend
performing a lumbar puncture in patients with syphilis in
the following cases®:

— Neurological or otological symptoms at any stage of
the infection.

— Evidence of tertiary syphilis elsewhere in the body.

— Treatment failure at any stage of the infection.

Once neurosyphilis has been diagnosed, treatment
with crystalline penicillin G, 18-24 million units per day
for 10-14 days, is advised. To confirm treatment
response, normalization of the CSF cell count must be
verified. Protein and VDRL values may remain abnor-
mal for a long time. If cell count has not dropped after
6 months, or proteins and VDRL have not normalized
after 2 years, retreatment should be considered*.

We present the case of a 57-year-old man who exhib-
ited parkinsonian symptoms due to T. pallidum infec-
tion, with improvement in neurological signs following
antimicrobial treatment.

Case report
Background

Mother deceased at 80 years old with a diagnosis of
Alzheimer’s disease, and father deceased at 75 years
old from acute myocardial infarction. A paternal uncle
has been diagnosed with Parkinson’s disease. Positive
smoking history from age 20 to 50 at 20 cigarettes per
day. Alcohol dependence, rehabilitated 15 years ago.
Engages in frequent physical activity and has an active
sex life with 2 partners. Pneumonia due to SARS-CoV-2
in May, 2020.

D.R. Martinez-Rodriguez et al. Parkinsonian syndrome

Current illness

He first visited the neurology clinic on July 5, 2020,
reporting clumsiness and tremor in the right hand that
hinder daily activities, as well as a sensation of lack of
control over the position of the right foot while running,
with frequent tripping. He also complains of “mental
clumsiness” and some slowness in decision-making at
work. Objective assessment confirmed the presence of
extrapyramidal symptoms, without meeting clear crite-
ria for Parkinson’s disease. On the Unified Parkinson’s
Disease Rating Scale (UPDRS), he scored 22 points;
on the Folstein Mini-Mental State Examination, 29; on
the MoCA, 27; on the Beck Depression Inventory
(BDI-l), 16; and on the Hamilton Anxiety Scale (HAM-A),
22 points. The diagnosis of parkinsonism, along with
depression and anxiety, was made, and treatment with
escitalopram (10 mg per day) was initiated, with a rec-
ommendation for physical rehabilitation. Management
with dopaminergic drugs was deferred.

On a follow-up visit on October 15", 2020, the patient
reported improvement in cognitive and motor symp-
toms, although tremor in the right hand persisted during
daily activities. A third visit in March, 2021, showed
stability of symptoms.

On December 5™, 2021, the patient was admitted to
the ER due to increased difficulty performing activities
such as dressing or eating with the right hand over the
past 2 weeks, as well as several falls due to clumsiness
in the feet. He mentioned that in the last month he had
been receiving dermatological treatment for dermatitis
in the perianal region, classified as contact dermatitis.

Physical examination

Vital signs were within normal parameters. The
patient was alert, oriented, cooperative, with normal
language. Mini-Mental State Examination score was 29
points and UPDRS score was 22 points. Fundoscopy
and cranial nerves were normal. Generalized strength
was 5/5, osteotendinous reflexes were normal, with
rigidity and bradykinesia in all 4 limbs. Gait showed
dystonia in eversion of the right foot. Plantar response
was bilaterally flexor. The Romberg sign was positive.
No meningeal signs were found.

Supplementary tests

Brain MRI ruled out evident structural lesions (Fig. 1).
A lumbar puncture with CSF cytochemical analysis
showed the following results: cells 0 (0-1/mm3), proteins
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32 mg/dL (15-45 mg/dL), and glucose 76 mg/dL (serum
98 mg/dL). The VDRL test in blood and CSF turned out
positive.

Diagnosis

Based on the lumbar puncture findings, a diagnosis
of neurosyphilis was established, and treatment with
crystalline penicillin G, 24 million units per day IV for
14 days, was initiated.

Course of the disease

Three months after the completion of antibiotic treat-
ment, the VDRL test was negative in serum. The patient
reported improvement in parkinsonian symptoms and
gait, which was confirmed objectively in the physical
examination. At this time, the UPDRS score was 15
points. A new consultation in June, 2022, showed per-
sistent improvement in neurological symptoms, with a
UPDRS score of 5 points (Fig. 2).

Discussion

Classic neurological signs of syphilis include menin-
govascular syphilis, dorsal tabes, and syphilitic demen-
tia. The association of neurosyphilis and parkinsonian
symptoms is rare. It has been proposed that parkinson-
ism associated with syphilis occurs due to alteration of
dopaminergic structures, creating a functional parkin-
sonism environment. There are case reports in which
syphilis may have exacerbated symptoms in patients
with pre-existing Parkinson’s disease or triggered par-
kinsonian symptoms due to an inflammatory process
affecting basal ganglia or other midbrain structures®.
Additionally, it has been observed that antimicrobial
treatment may reverse parkinsonian signs in some
cases®. There are few reports of parkinsonian symp-
toms due to neurosyphilis; only 1% of patients with
atypical Parkinson’s symptoms can be attributed to an
infectious origin’. Neurosyphilis is sometimes referred
to as “the great imitator” due to its lack of a specific
clinical picture and its ability to mimic other conditions.
It has been found that the most widely associated
symptom is cognitive impairment, while parkinsonian
symptoms are not commonly reported?®.

Infections are among the possible etiologies of
Parkinson’s disease. Unlike idiopathic etiology, infectious
causes present symptoms more rapidly®. Possible viral
causes of Parkinson’s disease include influenza viruses,
herpes simplex virus 1, Epstein-Barr virus, varicella-zoster

Figure 1. Simple MRI performed on September 5, 2021.
In the Tl phase, no evident structural disorders are seen.

Changes in the UPDRS scale throughout time

UPDRS values

Jul-20 0Oct-20 Mar-21 Dic-21 Mar-22 Jun-22
Dates of consultation

Figure 2. Progression of UPDRS throughout time. It is
noted that, after initiating pharmacological treatment
with escitalopram, the scores decrease significantly. In
December 2021, there was an increase in the score.
Once the diagnosis of neurosyphilis was confirmed and
treatment with crystalline penicillin G was received, the
scale score decreased drastically again.

virus, hepatitis C virus, Japanese encephalitis virus, West
Nile virus, and human immunodeficiency virus (HIV)°.
Among bacterial agents, a case potentially associated
with Helicobacter pylori has been reported®. These
pathogens produce neuroinflammation through microg-
lial activation and the release of pro-inflammatory fac-
tors (tumor necrosis factor-alpha, interleukins 6 and 1p)
that damage dopaminergic neurons. These factors lead



to a continuous cycle of chronic inflammation and neu-
ronal damage®.

In the absence of a clear history of sexually transmit-
ted diseases or primary syphilis signs, diagnosing neu-
rosyphilis can be challenging. Although neurosyphilis
is widely reported to occur years after infection, it can
appear at any stage of the disease'.

Our patient showed improvement in UPDRS scores
following escitalopram administration. This may be due
to the fact that several items on this scale include disor-
ders in thinking, depression, and motivation-initiative,
which are also assessed in scales specifically for evalu-
ating parkinsonism®, After administering this medication,
the patient showed improvement in cognitive symptoms
and a slight improvement in motor symptoms, which is
consistent with the currently available literature.

While there are cases of parkinsonian symptoms due
to tertiary syphilis or congenital syphilis, the incidence
of these disorders has decreased significantly due to
the availability of antibiotics'. As seen in this patient,
cases of parkinsonism associated with syphilis still
occur, even in the secondary phase of the disease.
Although it is often thought that this neurological sign
is rather associated with tertiary syphilis it is important
to highlight that CNS involvement can occur at any
stage of the infection.

Conclusions

Despite the increasing use of antibiotics and aware-
ness of safe sexual practices, sexually transmitted dis-
eases continue to exist, and their complications, such
as neurosyphilis, still occur. As demonstrated in this
case, in patients with atypical parkinsonian symptoms,
rapid deterioration, or in association with dermatolog-
ical lesions, it is important to consider the possibility
of syphilis. Timely treatment is crucial to favor clinical
regression.

Funding

This research has not received any specific grant from
agencies in the public, commercial or for-profit sectors.

D.R. Martinez-Rodriguez et al. Parkinsonian syndrome

Conflicts of interest

The authors declare no conflicts of interest.

Ethical disclosures

Protection of human and animal subjects. The
authors declare that no experiments were performed
on humans or animals for this study.

Confidentiality of data. The authors declare that
they have followed the protocols of their work center on
the publication of patient data.

Right to privacy and informed consent. The
authors have obtained the written informed consent
of the patients or subjects mentioned in the article.
The corresponding author is in possession of this
document.

Use of artificial intelligence for generating text.
The authors declare that they have not used any type
of generative artificial intelligence for the writing of this
manuscript, nor for the creation of images, graphics,
tables, or their corresponding captions.

References

1. Galindo J, Mier JF, Miranda CA, Rivas JC. Neurosifilis: un problema
antiguo que no pierde actualidad. Rev Colomb Psiquiatr. 2017;46:69-76.

2. Organizacién Mundial de la Salud. Estrategias mundiales del sector de la salud
contra el VIH, las hepatitis viricas y las infecciones de transmision sexual para
el periodo 2022-2030. OMS; 2022. Available in: https://www.who.int/es/publi-
cations/i/item/9789240053779#:~:text=Las%20estrategias%20mundiales %20
del%20sector,sida%2C%20las %20hepatitis %20v%C3%ADricas%20B.

3. Stokes JH. Modern clinical syphilology: diagnosis — treatment — case
studies. JAMA. 1927;88:589-90.

4. Workowski KA, Bolan GA; Centers for Disease Control and Prevention.
Sexually transmitted diseases treatment guidelines, 2015. MMWR
Recomm Rep. 2015;64(RR-03):1-137.

5. McAuley J, Hughes G. Neurosyphilis presenting as parkinsonism. BMJ
Case Rep. 2015;2015:bcr2015210277.

6. Sandyk R. Parkinsonism secondary to neurosyphilis. A case report. S Afr
Med J. 1983;63:665-6.

7. Rissardo JP, Caprara ALF. Parkinsonism-plus syndrome secondary to
neurosyphilis: case report and literature review. Neurol India. 2022;70:
1635-8.

8. Liis S, Mark B, Pille T. Neurosyphilis as a great imitator: a case report.
BMC Res Notes. 2016;9:372.

9. Limphaibool N, Iwanowski P, Holstad MJV, Kobylarek D, Kozubski W.
Infectious etiologies of parkinsonism: pathomechanisms and clinical
implications. Front Neurol. 2019;10:652.

10. Chen J, Xu P, Guo X, Zou T. Comparative analysis of the effects of
escitalopram, pramipexole, and transcranial magnetic stimulation on
depression in patients with Parkinson disease: an open-label randomized
controlled trial. Clin Neuropharmacol. 2022;45:84-8.

11. Spitz M. Parkinsonism secondary to neurosyphilis. Mov Disord.
2008;23:1948-9.

109



Archivos de g
Neurociencias M) Gheck for updates

CASE REPORT

Thoracic spinal cord trauma: an adequate functional outcome
with timely surgical management

Traumatismo raquimedular toracico: un resultado funcional
adecuado con manejo quirurgico oportuno
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Abstract

Spinal cord trauma can be a devastating injury for the trauma patient, being associated with high mortality rates and significant
morbidity. Fracture of the cervical spine is the most common, followed by the thoracolumbar region, but thoracolumbar fracture-dis-
locations are less frequent. Most of these types of fracture-dislocations at the thoracic level are associated with severe spinal cord
injury and complete neurological deficit. Female patient with a fracture at the level of T6-T7 secondary to a fall of 3 meters after
motorcycle skid. On physical examination, 4/5 pelvic limbs were strong, with no other neurological deficit. Computed tomography
and magnetic resonance imaging show a fracture due to a translation and rotation mechanism, causing injury to both the anterior
elements and the posterior ligament complex, accompanied by a sternal fracture that required conservative management, which
is why it is classified as a type C of the AOSpine at the level of T6-T7 treated with posterolateral fixation. Fractures-dislocation at
the thoracic level are rare and require surgical management due to the instability and neurological deficit that they may present.
Timely surgical treatment avoids permanent neurological sequelae and leads to better neurological recovery.

Keywords: Spinal cord injuries. Thoracolumbar fracture. TLICS. Posterolateral fixation.

Resumen

El trauma raquimedular puede ser una lesion devastadora para el paciente traumatico, asociandose a altas tasas de mor-
talidad y una morbilidad significativa. La fractura de columna cervical es la mas comun, sequida de la region toracolumbar,
pero las fracturas-luxaciones toracolumbares son mucho menos frecuentes. Este tipo de fractura-luxacion tordcica se asocia
con lesion grave de la médula espinal y déficit neurolégico completo. Mujer con fractura-luxacidn a nivel T6-T7 secundaria
a una caida de tres 3 metros posterior a derrape en motocicleta. En la exploracion fisica con fuerza en miembros pélvicos
4/5, sin otro déficit neuroldgico. La tomografia computarizada y la resonancia magnética evidencian una fractura por meca-
nismo de traslacion y rotacion, causando lesion tanto de elementos anteriores como del complejo ligamentario posterior,
acompafada de fractura esternal que requirio manejo conservador, motivo por el cual se cataloga como tipo C de la AOSpine
a nivel de T6-T7 y es tratada con fijacion posterolateral. Las fracturas-luxaciones a nivel tordcico son raras y requieren manejo
quirdrgico debido a la inestabilidad y el déficit neurolégico que pueden llegar a presentar. El tratamiento quirdrgico oportuno
evita secuelas neurolégicas permanentes y conduce a una mejor recuperacion neurologica.

Palabras clave: Traumatismo raquimedular. Fractura toracolumbar. TLICS. Fijacidn posterolateral.
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Spinal cord injury (SCI) should be suspected in
victims of high-speed traffic accidents’. A systematic
review was conducted through the PubMed, Embase,
and Cochrane databases on SCI studies published
between 2000 and 2016, reporting a global incidence
of 10.5 cases per 100,000 people. This resulted in
an estimated 768,473 to 790,695 cases of SCI world-
wide each year. Men are more commonly affected by
SCI2.

SCI most frequently occurs in the cervical spine.
Traffic accidents are the most common mechanisms of
SCI worldwide, accounting for 41.6% of all SCI cases.
Mortality rates attributed to SCI range from 0 up to
60%?.

In Mexico, the mean age of 38 years seems to be at
the highest risk for SCI, most occurring in men. The
main etiology is falls from a considerable height, and
most patients present with thoracic SCI°.

Approximately 50 up to 60% of thoracolumbar inju-
ries affect the transition levels (T11-L2) and 25 up to
40% affect the thoracic spine*.

Case report

A 37-year-old woman with uncontrolled diabetes mel-
litus was admitted to the ER after a motorcycle acci-
dent, followed by a skid and a fall into a 3-meter-deep
ravine. On physical examination, she had a Glasgow
Coma Scale score of 15, with intact higher mental func-
tions and cranial nerves. Motor: normotonic, normo-
trophic, with strength in C4, C5, C6, C7, C8, and T1
rated as 5/5 bilaterally on the Daniels scale, and L2,
L3, L5, L5, and S1 rated as 4/5 bilaterally on the Daniels
scale, with preserved sensation in both anterior and
posterior columns, classified as ASIA D. Computed
tomography and magnetic resonance imaging of the
thoracolumbar spine revealed a fracture by a transla-
tion and rotation mechanism, causing injury to anterior
elements, the wall, and the posterior tension band,
classified as T6-T7: C N3 M2 by the AOSpine classifi-
cation (Fig. 1), as well as a sternal fracture assessed
by the thoracic team, who recommended conservative
management.

Discussion

Mechanical stability is a critical factor in deci-
sion-making. TLICS is a classification scale for thora-
columbar injuries that combines injury morphology,

assessment of relevant mechanical stability for the

posterior ligamentous complex, and neurological

status'; a total score > 5 indicates surgical
management!.

AOSpine classifies thoracolumbar spine fractures
according to their morphology into 3 types:

— Type A: caused by a compression mechanism affec-
ting the anterior elements.

— Type B: caused by a traction mechanism, affecting
the tension band.

— Type C: caused by a rotation-translation mecha-
nism, causing injury to both anterior and posterior
elements.

According to this classification, types A4, B1, B2, B3,
and C injuries require surgical stabilization®.

McCormack introduced a classification intended
solely to identify fractures requiring supplemental ante-
rior fixation after posterior surgery®S.

White and Panjabi stated that a stable spine is capa-
ble, under physiological load, of maintaining normal
movement so that there is no initial or additional neu-
rological deficit, significant deformity, or disabling
pain. They also developed a checklist for thoracic
instability’ (Table 1). The patient’'s TLICS
(Thoracolumbar Injury Classification and Severity
Score) scores were as follows: injury morphology 3
points, posterior ligamentous complex 3 points, and
neurological status (spinal cord injury) 2 points. The
overall TLICS score was 8 points, indicating surgical
treatment, with a McCormack score of 6 requiring a
posterior approach, and a White and Panjabi score of
10 indicating an unstable spine requiring surgical
management. The patient underwent posterior
approach surgery with fluoroscopic guidance, lami-
nectomy at T6-T7, placement of transpedicular screws
in T4-T5 and T8-T9, and manual distraction of the
spinous process of the vertebrae proximal and distal
to the fracture site, using forceps for fracture reduc-
tion, followed by fixation with lateral bars and locks to
maintain reduction (Fig. 2). The surgical procedure
was performed 8 hours after her admission. The
immediate postoperative status was ASIA E, without
neurological deficit. She had an uncomplicated hos-
pital stay and was discharged 2 days after the surgery.
Six months later, she showed full neurological
recovery.

Intravenous methylprednisolone for neuroprotection and
reduction of secondary injuries remains a controversial
topic in SCI. No long-term benefits have been demon-
strated beyond 6 months. The NASCIS | and Il studies
failed to show a clinically significant improvement
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Figure 1. A: simple sagittal computed tomography (CT) view of the spine showing a fracture-dislocation at T6-T7
level and a sternal manubrium fracture that required conservative management. B: axial CT showing a fracture of all

3 Denis columns at T6 level.

Figure 2. A: sagittal CT view of the spine post-surgery showing the results after laminectomy at T6-T7 with
subsequent placement of transpedicular screws at T4-T5 and T8-T9, and open reduction of the fracture-dislocation.
B: axial CT view of the spine at T5 level showing correct placement of the transpedicular screw.

and increased the risks of wound infection and gas-
trointestinal hemorrhage. NASCIS Il compared
24-hour vs 48-hour methylprednisolone infusion,
and a trend was observed toward a higher incidence
of severe pneumonia in patients who received the
48-hour infusion and a potential increase in severe
sepsis. Therefore, steroids are not recommended in
SCIe.

In this case, the patient behaved similarly to what is
reported in the literature, as motor vehicle accidents
are the most common cause of SCI°, and thoracic frac-
tures are the most common type, with fracture-disloca-
tions being rare'®'",

Early fixation is preferred in patients with thoracic
spine fractures because it allows early mobilization and
reduces the incidence of pneumonia. Fixation within 72
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Table 1. Classification and scoring of thoracolumbar
injuries (TLICS). A total score > 5 indicates surgical
management®

Cowewn i s

Radiological signs Compression fracture 1
Burst component 1
Distraction trauma 2
Translation or rotation 3
Neurological status Intact 0
Radicular injury 2
Complete spinal cord injury 3
Incomplete spinal cord injury 3
Cauda equina syndrome 3
Posterior Intact 0
ligamentous Indeterminate 2
complex integrity Proven injury 3
Predictors Non-surgical 0-3
Surgeon’s decision 4
Surgical >4

hours (preferably 24 hours) is beneficial. Although
delaying fixation in patients with less severe injuries
may be convenient for scheduling, it increases hospital
resource utilization and patient complications'?'°.

The ASIA scale allows for more accurate predictions:
patients with grade A have an 8.3% chance of walking
independently 1 year after the injury, while those with
grade D have a 97.3% chance'®.

Conclusions

High-dose IV steroids are ill-advised due to the
increased risk of wound infection. It has been shown
that early surgical management (< 24 hours) of SCI
patients with instability and spinal cord injury, with pro-
gressive incomplete neurological deficit and spinal cord
compression, requires urgent stabilization and decom-
pression surgery.
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To the Editor,

In recent months, frontotemporal dementia and apha-
sias have gained relevance due to their appearance in
public figures. Although these neurodegenerative dis-
orders have well-defined diagnostic criteria, it is often
difficult to use them practically because the terminology
they use can be elaborate and sometimes confusing.
To make matters worse, in the case of primary progres-
sive aphasias (PPA)', there are elements that, due to
the nature of our language, cannot be applied so easily.
For this reason, we would like to present a simplified
guide for examining language in people with suspected
PPA.

Step 1: Spontaneous speech

This refers to speech that is expressed verbally with-
out any written support. For diagnostic purposes of
PPA, 4 important elements must be evaluated: speech,
fluency, grammar, and word retrieval.

Speech apraxia is a characteristic element of the
non-fluent variant of PPA (nfvPPA). To detect it, it is nec-
essary to listen to the patient and their speech. Additionally,
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Date of reception: 20-05-2024
Date of acceptance: 13-06-2024
DOI: 10.24875/ANCE.M24000025

syllable repetition involving alternating mouth and tongue
movements, such as the syllables/pa/-/ta/-/ka/-/da/, is
widely used. The patient can also be asked to count from
1 to 20 as quickly as possible?. Grammatical changes and
reduced fluency are other findings in nfvPPA.

Decreased word retrieval showing as a “tip of the
tongue” phenomenon and pauses to “search” for words,
is a classic element of the logopenic variant of PPA
(IVPPA)™.

Step 2: Repetition

Repetition consists in the oral reproduction of the
information heard. For its evaluation, the patient can be
asked to repeat words and phrases. A few examples
can be found in various screening tests widely used in
the clinic®*. Difficulty in phrase repetition is a charac-
teristic finding of IvPPA.

Step 3: Comprehension

To understand a message, we need proper process-
ing of the speech sounds that make up words, their
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CANTARO Life increasing
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Figure 1. Algorithm for language assessment in patients with suspected primary progressive aphasia (PPA). Colors
indicate the PPA subtype in which the deficit is most frequently found.
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meanings, and the grammatical rules that allow their
correct organization and linking. The evaluation starts
with isolated words (e.g., “point to the pen”) and then
moves to executing commands with increasing com-
plexity (e.g., “fold the paper in half”)®.

In patients with the semantic variant of PPA (svPPA),
there is a severe deficit in word comprehension, while
in patients with nfvPPA, the comprehension of complex
commands is affected.

Step 4: Naming

Naming exploration should include images from dif-
ferent categories, starting with familiar and everyday
objects (e.g., an image of a shoe) and progressing to
less common objects (e.g., an image of an eagle or a
koala, etc.). The patient may also be asked to name an
object based on a verbal description provided by the
examiner (e.g., “it is a wooden object with a graphite
tip used for writing”). This method ensures that a visual
processing deficit (visual agnosia) is not categorized as
a language problems.

Anomia is one of the most significant features in
svPPA and IvPPA. Patients with svPPA classically pres-
ent semantic paraphasias, which can correspond to
incorrect categorization (e.g., calling a lion a “dog” or a
“goat”), or overgeneralization due to the gradual loss of
specific lexical labels stored in semantic memory (e.g.,
calling a lion and a rhinoceros “animals”). Other errors
include circumlocution responses (e.g., “it lives in the
jungle...” when trying to name a lion). Anomia in IvPPA
is usually considerably less severe than than in
SVPPAS7.

Step 5: Reading and writing

In patients with suspected PPA, the writing and read-
ing disorders found are of the surface and phonological
types. The former involves a change in the direct route
consisting of reading the word based on its visual rec-
ognition (not letter-by-letter recognition); in the latter,
the opposite occurs, with dysfunction in the indirect
route involved in obtaining the meaning of the word
letter by letter®.

Phonological dysgraphia/alexia

These types of disorders are particularly observed in
IVPPA and consist, respectively, in difficulty writing
pseudowords and substituting words with others of sim-
ilar sound when reading (e.g., “cara” instead of “casa”).

R. Medina-Rioja et al. Primary progressive aphasia

Logatoms and pseudowords useful for detection include
“sinapa,” “pacupo,” “tumo,” “capeto,” “zapelo,” and

“basomedo™®.

Surface dysgraphia/dyslexia

These manifest through errors writing or pronouncing
words whose written and spoken forms do not corre-
spond precisely. This is much more evident in lan-
guages other than Spanish. In Spanish-speaking
populations, patients may be asked to write words of
foreign origin, such as “lady,” “life,” “Google,” or
“Hollywood.” In cases of surface dyslexia, some authors
suggest using cards with words written in capital letters
and without accents (e.g., “BOVEDA” instead of
“bdveda,” “CAMARA” instead of “camara,” “CANTARO”
instead of “cantaro,” or “PIRAMIDE” instead of
“pirdmide”); if the patient can read the word correctly,
it means that the direct route is preserved, and there-
fore there is no surface dyslexia'.

Conclusions

The findings should be interpreted considering the
specific age, education, and sociocultural level of each
patient.

The tools described are not intended to replace a
comprehensive neurological, cognitive, and neuropsy-
chological evaluation; on the contrary, they aim to pro-
vide primary care physicians with the basic skills to
assess, characterize, and categorize patients based on
their clinical phenotype (Fig. 1). This is important
because it has prognostic implications for the patients
and their families, in addition to enabling appropriate
rehabilitation strategies and early inclusion in clinical
trials that could alter the course of the disease.
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