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Aims: to describe the frequency of ALD in a cohort of patients diagnosed with WE and alcohol use disorders
(AUDs) and to compare the characteristics of WE patients with and without ALD.

Methods: we conducted an observational study in 21 centers through a nationwide registry of the Spanish Society
of Internal Medicine. WE Caine criteria were applied and demographic, clinical, and outcome variables were
analyzed.

Results: 434 patients were included in the study, of which 372 were men (85.7%), and the mean age was 55 +
11.8 years. ALD was present in 162 (37.3%) patients and we found a higher percentage of cases with tremor,
flapping and hallucinations in the ALD group. A total of 22 patients (5.0%) died during admission (7.4% with
ALD vs 3.7% without ALD; P = 0.087). Among the ALD patients, a relationship between mortality and the
presence of anemia (Odds ratio [OR]=4.6 Confidence interval [CI]95% 1.1-18.8; P = 0.034), low level of
consciousness (OR=4.9 CI95% 1.1-21.2; P = 0.031) and previous diagnosis of cancer (OR=10.3 CI95% 1.8-59.5;
P = 0.009) was detected. Complete recovery was achieved by 27 patients with ALD (17.8%) and 71 (27.8%)
without ALD (P = 0.030).

Conclusion: the association of WE and ALD in patients with AUDs is frequent and potentially linked to differences

in clinical presentation and to poorer prognosis, as compared to alcoholic patients with WE without ALD.

1. Introduction

Wernicke encephalopathy (WE) is a neurologic disorder caused by
thiamine deficiency which typically presents three main signs: ocular
abnormalities (nystagmus and/or ophthalmoplegia), mental status
changes, and gait disturbances (Galvin et al., 2010; Thomson et al.,
2008). Although WE can also appear in non-alcoholic patients, alcohol
consumption is the main risk factor for its development (Chamorro et al.,
2017). Since up to 90% of patients with alcohol use disorders (AUDs)
can develop alcoholic liver disease (ALD) to some degree (Edmondson
et al., 1967) and typical brain lesions of WE can be observed in the
autopsies (12.5%) of patients with AUDs (Torvik et al., 1982), the
presence of ALD is a common comorbidity in these patients. ALD may
also increase the risk of WE development since liver storage of thiamine
is compromised in patients with liver disease (Butterworth, 2009).
Moreover, chronic liver disease, mainly ALD, could play a central role in
the onset of brain damage and neuro-inflammation through different
mechanisms, regardless of the appearance of WE (Alfonso-Loeches et al.,
2012; Novo-Veleiro et al., 2014).

Despite this association, the prevalence and characteristics of the
relationship between ALD and WE remain unclear due to the lack of
available data (Chamorro Fernandez et al., 2011). This coexistence is
also relevant from a clinical point of view particularly regarding diag-
nosis. To establish a clinical diagnosis of WE, the presence of two Caine
criteria (dietary deficiencies, oculomotor abnormalities, cerebellar
dysfunction and altered mental state and mild memory impairment) are
usually required (Caine et al., 1997). However, since many patients with
AUDs may also develop hepatic encephalopathy (HE) due to ALD, the
differential diagnosis between WE and HE may be difficult and could
lead to a delay in the diagnosis and treatment of both pathologies (Day
and del Campo, 2014; Planas-Ballvé et al., 2017). Apart from clinical
criteria, magnetic resonance imaging (MRI) can be useful to support the
diagnosis of WE, with a sensitivity and specificity of 53% and 93%
respectively (Antunez et al., 1998). In this sense, some MRI findings
have been described to be specific to alcohol-related WE (Zuccoli et al.,
2009), but MRI findings in patients with AUDs could be related to a wide
range of other possibilities, even to HE (Rovira et al., 2008; Sureka et al.,
2015).

Taking these facts into account, the aim of the present study was to
describe the frequency of ALD in a cohort of patients diagnosed with WE
and AUDs and to analyze the main characteristics of patients with ALD
and WE, compared to those who did not develop liver disease.

2. Patients and methods
2.1. Patient selection and data collection

We conducted a multi-center study through the Wernicke Spanish
Society of Internal Medicine (SEMI) group and with the participation of

21 centers from all over Spain. The study was performed in accordance
with the ethical standards of the Helsinki Declaration, and the ethics
committees of all participating hospitals had approved the study
protocol.

As previously described (Chamorro et al., 2017), the identification of
patients was made possible by searching all hospital discharge di-
agnoses, in each participating center, recorded from January 1, 2000 to
December 31, 2012 using codes from the International Classification of
Diseases, Ninth Revision (291.1, 294.0, 265.1) and Tenth Revision
(E51.2, F04). We recorded epidemiological, clinical, laboratory, and
radiologic data (including age, sex, comorbidities, risk factors for WE,
signs and symptoms of WE, imaging and laboratory findings, alcohol
consumption, diagnosis of liver disease, treatment, duration of hospital
stay, and hospital outcome) using a specific protocol.

2.2. Diagnosis criteria and definition of variables

WE diagnosis criteria were recorded according to Caine criteria
(Caine et al, 1997): oculomotor abnormalities (ophthalmoplegia,
nystagmus, or gaze palsy), cerebellar signs (ataxia, gait disturbances, or
other signs of cerebellar dysfunction), dietary deficiencies (body mass
index <18.5 kg/m2, clinical data like hypoalbuminemia and/or a record
of clearly impaired dietary intake) and altered mental state (confusion,
stupor, or disorientation) or mild memory impairment. The presence of
other symptoms (fever, seizures, dyskinesia, or tremor) was also recor-
ded. To avoid the inclusion of patients with an unlikely diagnosis of WE,
only patients with a clinical diagnosis of WE and at least 2 Caine criteria
were included in our study. In order to analyze only patients with WE
and ALD, the patients who did not have alcoholism as a risk factor were
excluded. Thus, only patients with high-risk alcohol consumption (>28
SDU [standard drink unit]/week for men and >17 SDU/week for
women) or with active alcohol consumption and an established previous
diagnosis of AUD were included. One SDU in Spain is equivalent to 10 g
of absolute alcohol. Smoking or use of other drugs of abuse (cocaine,
heroin, or cannabis) was also recorded.

Regarding ALD, patients were considered to have liver cirrhosis if
they had a histological diagnosis or unequivocal clinical, endoscopic
and/or ultrasonographic findings. Liver steatosis was diagnosed by
histological or ultrasonographic findings. Alcoholic steatohepatitis was
diagnosed by clinical, analytical and/or histological data. The
remainder of patients with clinical or analytical signs of liver disease
were classified as having indeterminate chronic liver disease.

The first post admission results of the biochemical, hematologic and
coagulation tests were documented when available. In this sense, we
considered as hyponatremia serum sodium values under 135 mmol/L,
hypocalcemia when levels of calcium were below 4.5 mg/dL and hy-
pomagnesemia with serum magnesium levels under 1.5 mg/dL.
Regarding blood count, thrombopenia was coded when platelet count
was below 150,000/pL and leukopenia when leukocyte count was below
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4500/pL. We also recorded the date of in-hospital death, cause of death,
timing of WE diagnosis, duration of hospitalization, and recovery status
at the time of hospital discharge. The diagnosis within the first 24 h after
admission was considered as early diagnosis and a length of stay in
hospital over 10 days was coded as prolonged hospital stay. The clinical
suspicion of HE was recorded as well as the final diagnosis according to
each patient’s medical record. The absence of signs or symptoms of WE
at discharge was considered as complete recovery; partial recovery was
defined as the presence of signs or symptoms at discharge with
improvement during hospitalization; and no recovery was defined as the
lack of improvement or worsening of signs or symptoms during
hospitalization.

MRI findings were classified according to lesion location (mammil-
lary bodies, thalamus, hypothalamic nuclei, periaqueductal-
periventricular region, midbrain, fornix, cerebellum, or cerebral cor-
tex) and symmetry. According to previous reports (Galvin et al., 2010;
Sechi and Serra, 2007; Zuccoli et al., 2009), symmetric signal intensity
alterations in the mammillary bodies, thalamus, midbrain, and
periaqueductal-periventricular area were considered to be typical.

2.3. Statistical analysis

Categorical variables are presented as absolute and relative fre-
quencies. Continuous variables are presented as mean (SD) or medians
and interquartile ranges (IQRs) in cases of markedly abnormal distri-
bution. Categorical variables were compared using the %2 test or Fisher
exact test when appropriate, and continuous variables were compared
through the Student t-test or the Mann-Whitney U test. Two-tailed P <
0.05 was considered as significant. The Spearman rank correlation (r)
test was used to analyze correlations between ordinal variables and Cox
regression analysis were used to analyze the relationship of baseline
characteristics with mortality and incomplete recovery. Statistical ana-
lyses were performed using SPSS software, version 20.0 (IBM Corp).

3. Results
3.1. General data

The whole study included a total of 569 patients diagnosed with WE.
We excluded 33 patients due to the lack of a clinical diagnosis of WE
(because of a prior diagnosis of WE or inconsistent or missing data)
(Chamorro et al., 2017) and another 68 patients that did not have at
least 2 of the Caine criteria. Thirty-four patients for which the main
cause of WE was not alcohol consumption were also excluded. Thus, a
total of 434 patients were included in this study. As previously
described, the mean age of the patients was 55 + 11.8 years and 372 of
the patients (85.7%) were men. Average alcohol consumption was 99.8
+ 63 SDU/week (102 & 62 in men and 88 + 69 in women), 64.5% of
patients were also smokers and 4% consumed other drugs. The presence
of dietary deficiencies was established in 230 (53%) patients (Chamorro
et al., 2017).

3.2. Clinical features

ALD was present in 162 (37.3%) patients: 63 (14.5%) had liver
steatosis; 32 (7.4%) had confirmed liver cirrhosis; 10 (2.3%) presented
alcoholic steatohepatitis; and the other 57 (13.1%) patients were clas-
sified has having indeterminate ALD. Among the patients with ALD, 9
patients (5.6%) had chronic hepatitis C virus (HCV) infection and 3
(1.9%) had chronic hepatitis B virus (HBV) infection as other causes of
liver disease in addition to alcohol consumption. The differences in
baseline characteristics between patients with and without ALD are
shown in Table 1. There was a remarkable higher percentage of patients
with dietary deficiencies in the ALD group, with a similar distribution of
other epidemiological variables in both groups.

At admission, 432 (99.5%) patients presented at least one sign of the
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Table 1
Differences in baseline characteristics and form of presentation at diagnosis
between patients with and without alcoholic liver disease.

Variable ALD (n = 162) No ALD (n = 272) P

Male 135 (83.3) 237 (87.1) 0.274
Age (years) 54.7 (11) 55.4 (12) 0.549
Number of SDU per week 101.7 (53) 98.5 (69) 0.720
Diabetes mellitus 10 (6.2) 26 (9.6) 0.216
Smoking 104 (64.2) 176 (64.7) 0.915
Other drugs 11 (6.8) 7 (2.6) 0.033
Cancer 9 (5.6) 114 0.468
GI surgical intervention 16 (9.9) 13 (4.8) 0.040
Dietary deficiencies 97 (60) 133 (49) 0.027
Classic triad 62 (38.3) 109 (40.1) 0.710
Ataxia 138 (85.2) 230 (84.6) 0.860
Ocular alterations 99 (61.1) 186 (68.4) 0.123
Mental status alterations 146 (90.1) 223 (82) 0.022
Seizures 9 (5.6) 24 (8.8) 0.214
Low level of consciousness 19 (11.7) 18 (6.6) 0.065
Tremors 43 (26.5) 38 (14) 0.001
Flapping 17 (10.5) 9(3.3) 0.002
Hallucinations 57 (35.2) 58 (21.3) 0.002
Tachycardia 39 (24.1) 52(19.1) 0.220
Clinical diagnosis of HE 12 (7.4) 7 (2.6) 0.017
Concomitant AWS 43 (26.5) 52 (19.1) 0.070

ALD: Alcoholic Liver Disease; SDU: Standard Drink Units; GI: Gastro-Intestinal;
HE: Hepatic Encephalopathy; AWS: Alcohol Withdrawal Syndrome. Variables
are presented as mean (standard deviation) or absolute (relative) frequencies.
Relative frequencies are calculated by excluding any missing data for each
variable.

triad of classical symptoms, and alcohol withdrawal syndrome was
present in 95 (22%) patients. Clinical presentation with all three signs of
the classical triad appeared in 171 (39.4%) patients, 208 patients had 2
signs, 53 patients had 1 sign and 2 patients had no classical signs. The
presence of the classical triad was similar when comparing patients with
and without ALD (Table 1), aside from a higher frequency of mental
status disturbances in patients with ALD. Regarding Caine criteria, 149
(34.3%) patients had 2 points, 186 (42.9%) had 3 points and 99 (22.8%)
patients had 4 points, without differences between ALD and non-ALD
groups. However, there were some significant differences between
both groups when analyzing other signs and symptoms at diagnosis,
with a much higher percentage of cases with tremor, flapping and hal-
lucinations in patients with ALD (Table 1). The proportion of patients
which developed alcohol withdrawal syndrome at the time of WE
diagnosis was also higher in the ALD group (26.5% vs 19.1%), although
this difference did not achieve statistical significance (Table 1). In 19
(4.4%) cases (12 with ALD and 7 without ALD), HE was also recorded as
a clinical diagnosis at admission. There was a significant correlation
between the number of Caine criteria and the number of classical triad
signs in the whole cohort (p = 0.705; P < 0.001) and also in patients with
ALD (p = 0.693; P < 0.001) and without ALD (p = 0.717; P < 0.001).

3.3. Laboratory data

Hyponatremia was detected in 105 (24.2%) patients, hypocalcemia
in 75 (17.3%) and hypomagnesemia in 21 (4.8%). There was a signifi-
cant difference (P = 0.002) in the case of hypocalcemia when comparing
ALD and non-ALD patients (Table 2). The presence of thrombopenia and
leukopenia was much frequent in patients with ALD and the levels of
albumin were lower in this group. Patients with ALD had significantly
increased levels of aspartate transferase (AST), alanine transferase (ALT)
and gamma-glutamyl transpeptidase (GGT) (P < 0.05 for all
comparisons).

3.4. Radiological findings

Overall, 309 (71.2%) patients underwent cerebral computerized to-
mography (TC) and 229 (52.8%) underwent an MRI, with the results
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Table 2
Differences in biochemical parameters and radiological findings between pa-
tients with and without alcoholic liver disease.

Variable ALD (n = 162) No ALD (n = 272) P

Hyponatremia 38 (23.8) 67 (25.3) 0.723
Hypomagnesemia 9 (18.8) 12 (16.7) 0.769
Hypocalcemia 41 (31.3) 34 (16.7) 0.002
AST (IU/L) 73 (81) 58 (60) 0.037
ALT (IU/L) 52 (45) 43 (41) 0.048
GGT (IU/L) 287 (414) 187 (300) 0.007
Albumin (g/dL) 3.2(0.6) 3.3(0.5) 0.049
Anemia 69 (43.1) 112 (41.3) 0.715
Thrombopenia 55 (34.6) 51 (19) < 0.001
Leukopenia 24 (15) 14 (5.2) < 0.001
Total cholesterol (mg/dL) 166 (52) 163 (45) 0.539
MCV (fL) 100 (9) 99 (8) 0.166
Alterations in imaging tests 121 (82.3) 181 (80.8) 0.715
Typical WE MRI findings 34 (38.2) 44 (31.4) 0.292
Cortico-subcortical atrophy 117 (72.2) 163 (59.9) 0.010
Mamillary bodies damage 10 (6.2) 16 (5.9) 0.902
Thalamus damage 11 (6.8) 19 (7) 0.938
Mesencephalic damage 4 (2.5) 9(3.3) 0.620
Leukoaraiosis 36 (22.2) 38 (14) 0.027
Cerebellar vermis damage 16 (9.9) 32 (11.8) 0.544

ALD: Liver Disease; WE: Wernicke Encephalopathy; MRI: Magnetic Resonance
Imaging; AST: Aspartate Transferase; IU: international units; ALT: Alanine
Transferase; GGT: Gamma-Glutamyl Transpeptidase; MCV: Mean Corpuscular
Volume. Variables are presented as mean (standard deviation) or absolute
(relative) frequencies. Relative frequencies are calculated by excluding any
missing data for each variable.

showing similar percentages for patients with and without ALD. The
presence of cerebral alteration in the imaging examination was found in
121 (82.3%) patients with ALD and in 181 (80.8%) without ALD; the
main difference being that between ALD and non-ALD patients there was
a higher prevalence of cortico-subcortical atrophy and leukoaraiosis in
patients with ALD (72.2% and 22.2% vs 59.9% and 14% respectively).
Also, the number of WE-related and WE-typical lesions detected was
similar in patients with and without ALD. The complete comparison of
the results from the image testing is shown in Table 2. We found no
correlation between the number of affected sites and the number of
Caine criteria or classic triad signs in any group.

3.5. Evolution during hospital stay

WE diagnosis was made after a median of 1 (Interquartile range
[IQR] = 2) day, and in 293 (67.5%) patients the diagnosis was estab-
lished within the first 24 h, with non-significant differences between
ALD (62.3%) and non-ALD patients (70.6%) (P = 0.076). The average
time to diagnosis was 1 day in both groups (IQR = 3 in ALD group and
IQR = 2 in non-ALD group) and the average length of stay in hospital
was 15.5 (IQR = 20) days for ALD patients and 13 (IQR = 17) days for
non-ALD patient, with 110 patients (68%) requiring 10 or more days of
hospital stay in the first group and 180 patients (66%) in the latter.
There were no significant differences when comparing both groups
regarding time to diagnosis and length of stay in hospital. However,
patients with certain signs had a delayed diagnosis compared with pa-
tients without these manifestations, such as those patients with tremor
[n =77; mean of 4.4 (SD = 7.9) days vs. 2.7 (SD = 5.3) days, P = 0.019].

Most of the patients included in this study (96.8%) received thiamine
treatment and no adverse events were reported. A total of 22 patients
(5.0%) died during admission, with a trend towards a higher mortality
rate when comparing ALD vs. non-ALD patients (7.4% vs 3.7%, P =
0.087). Among the ALD patients, we found a significant and indepen-
dent relationship between mortality and the presence of anemia (Hazard
ratio [HR]=3.8 Confidence interval [CI] 95% 1.01 — 14.6; P = 0.048),
low level of consciousness at diagnosis (HR=4.3 CI 95% 1.3 — 14.6; P =
0.021), and previous diagnosis of cancer (HR=5.2 CI 95% 1.4 - 19.9; P
= 0.017). A total of 98 patients (22.5%) showed a complete recovery at
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discharge, of which 27 patients (17.8%) achieved a complete recovery in
the ALD group and 71 (27.8%) in the non-ALD group (P = 0.030). In this
sense, we found that significant and independent factors associated with
incomplete recovery among non-ALD patients were mental status al-
terations (HR=3.1 CI 95% 1.4 — 6.9; P = 0.007), cortico-subcortical
atrophy (HR=3.3 CI 95% 1.7 — 6.4; P = 0.001), and thrombocytopenia
(HR=3.5CI95% 1.1 —11.1; P = 0.032). Among ALD patients, variables
associated with incomplete recovery were cortico-subcortical atrophy
(HR=4.5 CI 95% 1.6 — 12.7; P = 0.005) and the presence of delirium at
diagnosis (OR=6.1 CI 95% 1.3 - 28.1; P = 0.022).

4. Discussion

Our results show that ALD is frequent in patients with WE (approx-
imately one third of patients in our series), and that patients with WE
and ALD present specific clinical, analytical and radiological charac-
teristics compared with those without ALD. Although limited by sample
size, the presence of ALD may be potentially linked to higher mortality,
delayed diagnosis (particularly if some symptoms are present) and
worse clinical recovery. This information could be useful to establish a
correct prognosis and identify high-risk patients for subsequent proper
management.

Regarding the prevalence of ALD among WE patients, very few data
are available with regard to this relationship; in fact, previous studies
involving large series do not even refer to the presence or absence of ALD
(Harper et al., 1986; Victor et al., 1971). Although the potential rela-
tionship between both diseases is clear, not only regarding alcohol
consumption but also due to the central role the liver plays in thiamine
storage (Bémeur and Butterworth, 2014), only a few cases of liver dis-
ease, arising from any cause, among patients with WE have been spe-
cifically reported (Onishi et al., 2005; Soulaidopoulos et al., 2015; Zhang
et al., 2010; Zhao et al., 2016), and the largest series reported only nine
cases diagnosed through autopsy (Kril and Butterworth, 1997). Thus, to
our knowledge, this is the largest series reporting the relationship be-
tween WE and ALD. Our main finding is that the coexistence of liver
disease among WE patients is common, in spite of the limitation that
some patients with mild liver disease (e.g., liver steatosis) may have
been misclassified as not having ALD. Indeed, the percentage found in
our series (37.5%) is similar to that found in series of patients with
alcohol withdrawal syndrome or general patients with AUDs (Jar-
que-Lopez et al., 2001). From a clinical point of view, our data clearly
indicates that liver disease should be systematically screened for in pa-
tients with WE.

Our study has also identified some differences between WE patients
with and without ALD. Although the age and the sex of the patients are
similar between these two groups, and consistent with those described in
other series (Kril and Butterworth, 1997; Victor et al., 1971), the pres-
ence of dietary deficiencies was significantly more frequent in those
with ALD, which may reflect that malnutrition is more common in pa-
tients with advanced liver disease. No differences were found in the
presence of typical signs or the number of Caine criteria between both
groups. However, the number of patients who presented alteration of
mental status, tremors, flapping and hallucinations, in addition to hav-
ing ALD, was higher. This fact may either reflect that WE presents a
different clinical profile in patients with ALD or coexistence with HE or
alcohol withdrawal syndrome. Indeed, a high number of patients
developed alcohol withdrawal syndrome in the ALD group, although the
difference was not significant with non-ALD patients. Neuro-
inflammatory pathways may be modified in patients with ALD
compared with those patients with excessive alcohol consumption but
without liver disease; but further supporting evidence is still required
(Alfonso-Loeches et al., 2012; Wang et al., 2010). And also, although
clinical diagnosis of WE was not clearly delayed in patients with WE and
ALD in our series, clinicians should pay close attention to any potential
confounding effect of the presence of ALD on the diagnosis of WE
(Galvin et al., 2010) and discard WE if neurological symptoms are
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present.

Regarding laboratory findings, most of the differences in our study
between ALD and non-ALD patients correspond to the expected labo-
ratory alterations which reflect chronic liver damage and portal hy-
pertension such as transaminase elevation or thrombopenia (Seitz et al.,
2018). In the case of hypocalcemia, it has been previously described in
patients with ALD in the context of vitamin D deficiency, other nutri-
tional deficits (Bjorneboe et al., 1988; Gonzalez-Reimers et al., 2015)
and acute alcohol intoxication (Fernandez Lopez et al., 2012). Although
hypocalcemia, arising from any cause, is linked to some neurological
diseases (Mannstadt et al., 2017), a potential role in WE development
has, to date, not been described.

We found no significant differences between ALD and non-ALD pa-
tients regarding radiological findings specific to WE, but more signs of
brain damage (e. g., cortico-subcortical atrophy) were found in the first
group. Since all patients with AUDs can develop brain atrophy (Gar-
cia-Valdecasas-Campelo et al., 2007), and no differences in alcohol
intake between groups were found, this difference could reflect the
potential role of ALD in neuroinflammation or the fact that patients with
ALD may be also more sensitive to brain damage. Specific studies are
still need to clarify this potential relationship (Wang et al., 2010).

Another relevant point is the non-significantly higher mortality and
poorer outcome found when comparing patients with and without ALD.
Our overall mortality rate was much lower than that reported in the
classic series from Victor et al. (1971), which limits the interpretation of
our data. However, the presence of advanced liver disease is a
well-known risk factor for mortality among patients with other condi-
tions(Kang et al., 2011) and, although current guidelines of WE and ALD
do not reflect the relevance of this association (Galvin et al., 2010; Singal
et al., 2018), our findings suggest that the existence of ALD should alert
physicians to the higher risk of mortality and poorer prognosis when
diagnosing WE.

The main limitations of our study are caused by its retrospective
design, justified by the low prevalence of WE, and the absence of stan-
dard diagnosis criteria, which is a common problem in this field of
research. The analysis of variables related with mortality or recovery is
also limited by the lack of follow-up after discharge in the overall
dataset, although long-term survival has been previously reported from
some centers (Sanvisens et al., 2017). Despite this, we believe that the
present study represents the largest series describing the association of
ALD and WE, including patients from many centers, and could provide
useful information for making decisions in relation to these types of
patients.

We can conclude that the association of WE and ALD in patients with
AUD:s is frequent and potentially linked to differences in clinical pre-
sentation and to poorer prognosis as compared to alcoholic patients with
WE without ALD. Physicians should consider the presence of ALD in
patients with WE and, at the same time, the presence of neurological
symptoms, albeit atypical, as patients with ALD should prompt the
suspicion of WE, leading to early detection and the appropriate
treatment.
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