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Abstarct

a) Anorexia Nervosa (AN) is an eating disorder with devastating physical consequences. Cardiac involvement is frequent and contributes to
the high morbidity and mortality rates in these patients. In our study we aimed to describe the cardiac structural and functional abnormalities
occurring in AN, correlating them with the severity of the disease.

b) We enrolled 39 AN patients (mean age 22.1+7.1 years, mean BMI 15+2.1kg/m?) referred to the psychiatric department of our hospital
from September 2018 to June 2019. The cohort was composed by 20 (51.3%) patients with extreme AN (BMI<15 kg/m?) and 19 (48.7%) patients
with non-extreme AN (BMI>15 kg/m?). All subjects underwent electrocardiogram (ECG) and two-dimensional Doppler echocardiography with
speckle tracking echocardiographic (2D-STE)-derived strain imaging.

c) ECG abnormalities were similar between patients with extreme and non-extreme AN. Left ventricular (LV) mass and cardiac chamber
volumes were significantly smaller in patients with extreme AN, compared to patients with non-extreme AN. Patients with extreme AN had a
significantly higher prevalence of pericardial effusion (PE) and mitral valve prolapse (MVP). 2DSTE-derived strain imaging documented a subtle
LV systolic dysfunction in 21(53.8%) patients, despite a normal LV ejection fraction (LVEF) and without significant differences between the two
sub-groups. Parameters of diastolic function were within the normal range.

d) LV remodeling, PE and MVP correlated with the severity of the disease, on the contrary ECG abnormalities and parameters of LV systolic
function did not. 2DSTE may uncover an early LV dysfunction in these patients, undetected by conventional echocardiography.

Keywords: Anorexia nervosa; Eating disorders; Cardiovascular diseases; Echocardiography; Ejection fraction; Left ventricular mass; Sudden
cardiac death; Global longitudinal strain

Abbreviations: AN: Anorexia Nervosa; BMI: Body Mass Index; ED: Eating Disorders; ECG: Electrocardiogram; GLS: Global Longitudinal Strain;
HR: Heart Rate; IVRT: Isovolumic Relaxation Time; LAV: Left Atrial Volume; LLN: Lower Limit Of Normal; LVEF: Left Ventricular Ejection Fraction;
LVEDV: Left Ventricular End-Diastolic Volume; LVESV: Left Ventricular End-Systolic Volume; LVM: Left Ventricular Mass; MVP: Mitral Valve

Prolapse; PE: Pericardial Effusion; SCD: Sudden Cardiac Death; 2D-STE: Two-Dimensional Speckle-Tracking Echocardiography.

Introduction
est mortality rate of any psychiatric disorder, with 5.1 deaths per

Anorexia Nervosa (AN) is a psychiatric disorder with
devastating physical consequences. It is the most frequent eating
disorders (ED), mainly affecting young women (10:1 female-male
ratio). The incidence of AN has been reported to be 270 to 100.000
person-years in adolescents, although it is often underestimated
[1]. Its prevalence varies between 0.9% and 3% in women and
between 0.16% and 0.3% in men [2]. Of note, AN has the high

1000 person years [3].

According to the DSM-5 criteria [4], the diagnosis of AN
requires the presence of all the following criteria:

a) Persistent restriction of energy intake leading to
significantly low body weight;
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b) Either an intense fear of gaining weight or a persistent
behaviour that interferes with weight gain through restrictive
eating only (anorexia nervosa restricting type, AN-R) or restrictive
behaviour accompanied by episodes of binge eating followed by
purging (anorexia nervosa binge purging type, AN-BP);

c¢) Disturbance in the way one’s body weight or shape is
experienced, undue influence of body shape and weight on self-
evaluation, or persistent lack of insight regarding the seriousness
of the condition.

d) The reduction of energy intake induces malnutrition and
a series of metabolic changes leading to potentially lifethreatening
somatic complications, including abnormalities,
endocrine and bone impairment, electrolyte disturbances and
immunodepression [5].

cardiac

Among medical complications, cardiac structural, functional
and rhythm-type changes are frequent, reaching 80% of cases
in some reports [6,7]. Although frequently asymptomatic and
undetected, the prognostic relevance of cardiac changes in AN
has been clearly demonstrated [8,9]. Indeed, cardiovascular
abnormalities are associated with an increased risk of sudden
cardiac death (SCD) mostly triggered by ventricular arrhythmias
[10], causing up to 30% of the mortality in AN [11,12].

Therefore, expanding our knowledge on the cardiac
consequences of AN is of crucial importance, in order to shed
more light on these hidden but potentially deadly complications
of the disease. Particularly, accurate identification of high-risk
patients and early diagnosis of the cardiac involvement may
have relevant therapeutic and prognostic implications. Two-
speckle tracking echocardiographic (2DSTE)-
derived strain imaging is an emerging technique that allows
the quantitative characterization of LV systolic function and has
been shown to have a greater sensitivity for the detection of LV
dysfunction rather than conventional echocardiography in several
clinical settings [13].

dimensional

In this study, we aimed to describe the cardiac structural,
functional and rhythm-type changes occurring in AN patients
correlating them with the severity of the disease. Moreover
we firstly applied the 2DSTE-derived strain imaging for the
assessment of LV function in patients with AN.

Methods
Participants

We prospectively enrolled 39 patients referred to the
psychiatric department of the Fondazione Policlinico Universitario
Agostino Gemelli IRCCS (Rome, Italy) with a diagnosis of AN from
September 2018 to June 2019. All patients fulfilled the DSM-V
criteria for AN [4]. Body mass index (BMI) was obtained as a
parameter of the severity of AN according to the classification
reported by the DSM-V [3]. The level of severity was defined as
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mild-tomoderate for BMI ranging from 17 kg/m? to 16 kg/m?
severe for BMI ranging from 15.99 to 15 kg/m? and extreme for
BMI under 15 kg/m? The mean value of BMI in our cohort was
15+2.1 kg/m?, therefore patients were finally classified in two sub-
groups: patients with extreme AN (BMI<15 kg/m?) and patients
with non-extreme AN (BMI>15 kg/m?.)

All patients underwent cardiological examination, 12
leads electrocardiogram (ECG) and two-dimensional Doppler
echocardiography at the time of the enrollment. Written informed
consent was obtained from all the study participants or their
guardians. All procedures performed were in accordance with the
ethical standards of our institutional committee and with the 1964
Helsinki declaration and its later amendments or comparable
ethical standards.

Electrocardiogram

Standard 12-lead Electrocardiograms (ECG) were performed
in the supine position at a paper speed of 25 mm/s and an
amplitude of 10 mV. PR, QRS and QT intervals were measured
manually with calipers. Bazett’s formula was used to calculate
the corrected QT interval: QTc = QT (in ms) divided by the square
root of the preceding R-R interval in seconds. QT prolongation was
defined as QTc interval longer than 470 ms [14].

Echocardiographic examination

A transthoracic M-mode, 2D, Doppler and speckle tracking
echocardiographic examination was performed using a Toshiba
Artida ultrasound machine. The study was performed with the
subject lying on his left side with the head of the bed elevated by
near 30 °C. Using M-mode imaging in the parasternal short-axis
view, left ventricular mass (LVM) was calculated by the Devereux
formula [15]: LVM=0.80 x1.04x(IVSd+LVIDd+PWTd)3-LVIDd?+0.6
(g), where 1VSd is the interventricular septal thickness, LVDd is
the largest LV internal dimension at end-diastole, and PWTd is the
posterior wall thickness.

In the apical views left ventricular end-diastolic volume
(LVEDV), left ventricular end-systolic volume (LVESV) and left
atrial volume (LAV) were calculated according to American Society
of Echocardiography guidelines [15]. Then LV global systolic
function was assessed by measuring the left ventricular ejection
fraction (LVEF), using the following formula [16]: LVEF(%) =
LVEDV- LVESV / LVEDV. The mean values of LVM, LVEDV and
LVESV in our cohort were compared to the reference lower limits
of normal (LLN) in women reported by the American Society of
Echocardiography (67g for LVM, 61ml for LVEDV, 21ml for LVESV)
[16].

Global longitudinal strain (GLS) was calculated using the
two-dimensional speckle-tracking echocardiography (2D-STE) in
order to further characterize LV systolic function. Strain describes
the fractional changes in the dimension of a myocardial fiber. In

How to cite this article: Maria Chiara M, Gabriella L, Silvia Della C, Filippo Crea M, Leonarda G. Echocardiographic Assessment of Cardiac Complications
in Anorexia Nervosa: Correlation with the Disease Severity and the Role of Global Longitudinal Strain. A Unique Case. J Gynecol Women’s Health. 2020:


http://dx.doi.org/10.19080/JGWH.2020.19.556024

Journal of Gynecology and Women’s Health

particulary, GLS describes the relative length change between
end-diastole and end-systolic myocardial fiber (16): GLS (%) =
MLs-MLd/MLd; where ML is myocardial length at end-systole
(MLs) and end-diastole (MLd).

Because MLs is smaller than MLd, GLS is a negative number.
Increases in the absolute value mean a better LV systolic function.

Echocardiographic images of the apical four- and two-chamber
views were acquired. GLS values at the apical, midventricular, and
basal levels were generated and GLS was calculated as an average
of the segments from the two views using a validated protocol
(Figure 1) [16]. The values were then compared to the reference
LLN of -18%, defined according to the software package used
[16].

the white arrow) is considered the global longitudinal strain.

Figure 1: Apical four chamber (a) and two-chamber (b) views and the corresponding longitudinal strain curves.

Regional strain is graphically presented by 6 different color-coded curves. The peak of the average curve of all the segments (indicated by

Pulsed Doppler transmitral flow velocity profile and tissue
Doppler imaging were performed to evaluate the LV diastolic
function. Pulsed Doppler transmitral flow velocity profile was
obtained from the apical four-chamber view and the sample
volume was positioned just below the mitral valve leaflets. The
following parameters were evaluated: peak transmitral flow
velocity in early diastole (peak E), peak transmitral flow velocity
in late diastole (peak A) and E/A ratio [17]. Then Tissue Doppler
imaging of diastolic velocities of the basal lateral segment and the
basal interventricular septum in the apical four-chamber views
were measured. The sample volumes were placed at the center of
the myocardial segments. The pulsed tissue Doppler imaging of a
chosen segment is characterized by a myocardial systolic wave (S")
and two diastolic waves, early (E’) and atrial (A"). We measured the
ratio of transmitral E and the E’ wave (E/E’ ratio) [17].

Finally the isovolumic relaxation time (IVRT), that is the time
interval between the end of the aortic ejection and the beginning of
ventricular filling, was obtained from the simultaneous recording
in spectral Doppler mode of the aortic and mitral flows [17]. All
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the parameters were measured during three consecutive cardiac
cycles and the average value was calculated.

Statistical Analysis

Continuous variables were compared using an unpaired
Student’s t-test as appropriated and data were expressed as
mean * standard deviation (SD). Categorical data were expressed
as percentages and were evaluated using the Pearson c? test or
Fisher exact test, as appropriate. A p value <0.05 was considered
statistically significant. All analyses were performed using SPSS
version 20 (SPSS Inc., Chicago, IL, USA).

Results

We enrolled 39 patients with AN, 38 women and 1 men. Their
age ranged from 13 to 42 years, with a mean value of 22.1+7.1
years. The average values of weight and BMI were 39.8+7.2 kg and
15+2.1 kg/m2, respectively. 20 (51.3%) patients were affected
by non-extreme AN and 19 (48.7%) patients by extreme AN.
The subgroup of nonextreme AN was composed by 14 (35.9%)
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patients with mild-to moderate AN and 6 (15.4%) patients with
severe AN. In 17 (43.5%) subjects the disease onset was within
the 2 years before the enrollment, in the other 22 (56.5%)

patients it was earlier than 2 years. Table 1 shows the main clinical
characteristics of patients with extreme AN and non-extreme AN.

Table 1: Clinical data of the overall population and according to disease severity (extreme AN and nonextreme AN).

Clinical Characteristics Total (N=39) Extreme AN (N=19) Non-Extreme AN (N=20) P
Age (years) 22.1+£7.1 24+8.4 20.2+5.4 n.s.
Female sex, n(%) 38 (97) 18 (94.7) 20 (100) n.s.
Weight (kg) 39.8+7.2 34.1+4 45.2+5 <0.001
BMI (kg/m?) 15+2.1 13.1+1 16.8+1 <0.001
Duration of disease <2 years, n,(%) 17 (43.5) 11 (57.9) 6 (30) n.s.

Legend: BMI: body mass index; ns: not significant (p-value >0.05).

ECG abnormalities

The most common ECG abnormality documented was sinus
bradycardia, affecting 22 (56.4%) patients. The mean value
of the heart rate (HR) was 59+10.5 beats/minutes. A first-
degree atrioventricular block (AV block) and an incomplete
intraventricular conduction delay were found in 1 (2.6%) and
7 (17.9%) patients respectively, with no cases of more severe
conduction block. Furthermore 1 (2.6%) patient presented a
QT prolongation. The average length of the QTc interval was
397.7+24.5 milliseconds. ECG changes did not exhibit significant
differences between patients with extreme AN and non-extreme
AN (Table2).

Echocardiographic findings in the acute phase

The average values of LVEDV and LVESV were 63.05+13.3 ml

and 23.1+5.5 ml], respectively (Table 3). In the subgroup of extreme
AN LV volumes were below the reference LLN and significantly
lower as compared to the subgroup of non-extreme AN (LVEDV:
56.4+13.3 ml vs 69.4£10.1 ml, p=0,001; LVESV: 20.7+5.4 ml
vs 25.4+4.6 ml, p=0,006) (Figure 2 A-B). Similarly, the LAV of
patients with extreme AN was significantly smaller as compared
to patients with non-extreme AN (27.1+5.6 ml vs 33.4+6.5 ml,
p=0,03) (Figure 2 C). Both in the extreme and nonextreme AN
subgroups, cardiac chamber volumes did not exhibit significant
differences between patients with the disease onset before or
within two years from the time of the enrollment (Figure 3 A-B).
Patients with extreme AN had a mean value of LV mass that is
below the LLN and numerically lower in comparison to patients
with nonextreme AN, with a trend toward statistical significance
(65.9+14.6 vs 76.5+x18.7 ml, p=0,057).
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Figure 2: Comparison of cardiac chamber volumes in patients with extreme and non-extreme AN.
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All patients had a normal LV ejection fraction (EF) with an
average value of 63.6 + 3.3%. However, using 2D-STEderived strain
imaging, a mild LV systolic impairment has been documented in
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21 (53.8%) patients of the overall population. Particularly, an
abnormal GLS was found in 12 (63%) patients with extreme AN
and 9 (46%) with nonextreme AN (Figure 4). GLS mean value
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in the overall population was of -17+2.5%, with no significant
differences between patients with extreme AN and non-extreme
AN (-16.8+2.6% vs -17.3£2.4%, p=ns). Parameters of diastolic

function (E/A, E/E’ and IVRT) were within the normal range and
comparable among the two sub-groups.

Table 2: Electrocardiographic findings of the overall population and according to disease severity (extreme AN and non-extreme AN).

ECG Findings Total (N=39) Extreme AN (N=19) Non-Extreme AN (N=20) P

Sinus bradycardia, n (%) 22 10 (52.6) 12 (60) ns

First degree AV block, n (%) 1(2.6) 0(0) 1(5) ns
Incomplete 1ntraventrEg/:1;ar conduction delay, n 7 (17.9) 5 (263) 2 (10) ns
QTc prolongation, n (%) 1(2.6) 1(5.3) 0 ns

Legend: AV block: atrioventricular block; ns: not significant (p-value >0.05)

Table 3: Echocardiographic findings of the overall population and according to disease severity (extreme AN and non-extreme AN) in the acute

phase.
Echocardiographic Findings Total (N=39) Extreme AN (N=19) Non-Extreme AN (N=20) P
LVEDV, ml 63.05+13.3 56.4+13.3 69.4+10.1 0.001
LVESV, ml 23.15.5 20.7+5.4 25.4+4.6 0.006
LVEF, % 63.6+3.3 63.5+3.8 63.7+2.8 ns
GLS, % -17+2.5 -16.8+2.6 -17.3+2.4 ns
LAV, ml 30.3+6.8 27.1+5.6 33.4+6.5 0.003
LVM, gr 71.4+17.5 65.9+14.6 76.5+18.7 ns
E/A 2+0.6 2+0.7 2.2+0.5 ns
E/E 6.1+1.1 6.4+1.2 5.8+0.9 ns
IVRT, ms 55+8.3 54+9.7 56+6.9 ns
MVP, n (%) 6(15.4) 6 (31.6) 0(0) 0.006
PE, n (%) 16 (41) 11 (57.9) 5(25%) 0.037

Legend: IVRT: isovolumic relaxation time; LAV: left atrial volume; LVEDV: left ventricular end-diastolic volume; LVESV: left ventricular end-systolic

volume; LVEF: left ventricular ejection fraction; LVM: left ventricular mass; MVP: mitral valve prolapse; PE: pericardial effusion.
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Figure 3: Comparison of cardiac chamber volumes in patients with disease onset before or within 2 years from the enroliment.
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In 6 (31.6%) patients with extreme AN a mitral valve prolapse
(MVP) was detected, while there were no cases of MVP in the
subgroup of non-extreme AN (p=0,006). In all patients with MVP
only a trivial to mild valvular regurgitation was found Finally 16
(41%) patients in the overall cohort had a trivial to small amount
of pericardial effusion (PE), more frequently in patients with
extreme AN, as compared to non-extreme AN (57.9% vs 25%,
p=0,006).

Discussion

The present study investigated the cardiac structural and
functional changes occurring in AN. The major findings of our
investigation were:

a) LV remodeling, PE and MVP correlated with the
severity of the disease, on the contrary ECG abnormalities and
echocardiographic parameters of LV systolic function did not.

b) 2DSTE-derived strain imaging documented a subtle LV
systolic dysfunction in about half of the patients with AN, despite
anormal LVEF.

AN is a chronic and severe eating disorder, most commonly
affecting female adolescents or young women. It has reported to
be the third most prevalent chronic disease in adolescent girls
[18].

The critically limited food intake and neuroendocrine
aberrations occurring in AN have crucial consequences for the
general health of these patients, leading to complications in
almost every organ of the body [5]. Of note, patients with AN
have a mortality rate for all causes of death six times higher than
the general population [19] and the highest mortality rate of any
psychiatric disorder [3]. Among medical complications caused by
AN, cardiac complications are often the focus of many studies, in
the light of their prognostic relevance. Indeed 80% of AN patients
are affected by a cardiac complication [6,7] and SCD secondary to
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arrhythmias is often the cause of non-suicide- related deaths in
these patients [10-12].

However, AN patients are not only compromised physically,
but psychologically and socially as well. This complex interaction
makes the disease very difficult to manage effectively and
implies the need of a multidisciplinary approach. The disease is
often denied by the patients and unrecognized by their families,
leading to late diagnosis and treatment. Of interest, a recent study
investigating the facilitators of the initial contact with professional
health providers in patients with ED found that physical health
concerns are a primary facilitator for seeking clinical care [20].
Although AN patients are often “not interested” to the health of
their body, in our experience they take into serious account their
heart shape and function. Thus, bringing these patients to focus on
their heart health might produce a more effective engagement in
their multidisciplinary care.

The most common ECG abnormalities reported in AN is sinus
bradycardia. In our cohort it was found in 56.4% of the patients,
similarly to previous studies [5]. Bradycardia may be in relation
with an increased vagal tone and a concomitant decrease in
sympathetic activation [3]. Interestingly, in the present study the
prevalence of bradycardia and the mean values of HR were similar
between patients with extreme AN and non-extreme AN. A possible
explanation is that bradycardia usually represents a physiological
adaptation to starvation and weight loss, rather than a disease of
the cardiac conduction system. Indeed, bradycardia is reversible
following nutritional treatment and significant conduction blocks
in AN patients are extremely rare [5].

An additional relevant abnormality described on the ECG
of anorectic patients is the prolongation of QT interval, that is
due to defects in ventricular repolarization. In the presence of a
prolonged QT interval, early post depolarization may determine
ectopic ventricular beats that trigger ventricular arrhythmias,
potentially culminating in SCD. Of note, in a recent large study
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on patients with ED, the QTc was normal in most patients with
AN but was longer in AN-BP than in AN-R and was the longest in
patients with bulimia nervosa, emphasizing the role of purging in
QT prolongation, probably due to electrolytes abnormalities [21].
Therefore, when a prolonged QT is detected in a patients with AN,
it should not summarily be ascribed to AN, but rather an extensive
search for secondary causes should be pursued, including
electrolytes abnormalities and psychotropic medications [5].
In our cohort we found only one case of prolonged QT (defined
as QTc interval higher than 470ms), occurred in a patient with
extreme AN and without other potential causes identified.

A reduced cardiac mass and smaller chamber volumes have
been demonstrated in patients with AN compared to controls
by previous echocardiographic studies [6,8,22,23] A postulated
mechanism for the cardiac structural remodeling observed in
AN is vagal hyperactivity, seen as an attempt to conserve energy,
leading to changes in both contractility and preload, which then
result in cardiac atrophy [8]. On the other hand, De Simone et al.
[6] found that the loss of left ventricular mass in women with AN
was not the same as that seen in underweight women without
starvation. Thus, the specific mechanisms of remodeling seen
in AN are not yet fully understood. In this study we showed a
significant reduction of cardiac chamber volumes (LVEDV, LVESYV,
LAV) in patients with extreme AN, in comparison to patients with
non-extreme AN. Similarly, the LVM is lower in patients with
extreme AN, as compared to non-extreme AN, without reaching
the statistical significance. On the other hand, in our anorectic
sample cardiac chamber sizes did not correlate with the duration
of the disease, evaluated as onset before or within two years from
the enrollment.

As expected and showed in other studies [8,9], all subjects
disclose a normal LV ejection fraction. However, using 2DSTE-
derived strain imaging, we reported the novel finding of a high
prevalence rate of abnormal GLS (53.8%), showing a subtle LV
contractile impairment in these patients. Of importance, this is the
first study to characterize LV function with 2DSTE-derived strain
imaging in anorectic subjects, apart from one small-size study by
Morris et al. In contrast with our data, Morris described a normal
global LV function in AN patients and a reduced regional function
of LV apex in the subgroup of patients with AN-BP [24]. On the
other hand, Galetta et al, using tissue Doppler imaging (TDI),
reported a decrease of the LV peak systolic velocities in AN subjects
compared to controls [25], supporting the hypothesis of an early
stage of LV systolic dysfunction in these patients, undetected by
conventional echocardiography. Nevertheless further studies
need to establish the real clinical and prognostic value of 2DSTE-
derived strain imaging in these patients.

The abnormalities of LV function in AN patients are likely
related to the changes of the myocardial wall structural properties.
Indeed postmortem examination of hearts from animals and
humans dying of starvation has demonstrated marked histology
histologic abnormalities, including fragmentation of myofibrils,
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replacement fibrosis, widened interstitial spaces, due to edema
fluid and cellular infiltration by mononuclear cells and marked
loss of muscle fibers [26,27]. This kind of abnormalities could
negatively affect left ventricular function by reducing the
compliance as a result of “starvation edema” and by reducing the
myocardial contractility as a result of myocardial fiber atrophy.

Doppler parameters of diastolic function were within the
normal range in our cohort, in accordance to previous data
reported by Galetta etal. [25]. This finding could seem paradoxical
because diastolic usually precedes systolic
dysfunction. However it can be explained by the low diagnostic
value of Doppler imaging in evaluating diastolic function in this
condition, that which can be influenced by multiple interrelated
factors including HR, blood pressure, LV dimension and mass.

dysfunction

Pericardial effusion (PE) is a frequent echocardiographic
finding in patients with AN, with prevalence rate varying widely
from 20 to 70% [28]. In our study 41% of patients had silent
PE, reaching the prevalence of 57.9% in patients with extreme
AN. Similarly, Kastner et al reported a 34% prevalence of PE in
a cohort of 173 anorectic patients [28]. The presence of PE was
associated with lower BMI, together with more prominent low-T3
syndrome and longer duration of hospitalization.

MVP is a common valve pathology, with a prevalence of
0.6-2.4% in the general population and between 33 and 62%
in patients with AN [6]. In our study a MVP is found in 15.4%
patients and is significantly associated with extreme AN, with a
prevalence of 31.6% in this sub-group. MVP is rarely associated to
significant mitral regurgitation in AN. However, the importance of
MVP detection results from its association with arrhythmias and
SCD (30), even if this association has not been fully documented
in AN.

Cardiovascular complications of AN, particularly the
decrease of LV mass and chamber volumes along with electrical
abnormalities are potentially fatal, but reversible in most cases
[8,9]. Early diagnosis of cardiac damage, prompt treatment
and refeeding and correct cardiac monitoring are essential
in the management of these patients. Therefore ECG and two-
dimensional Doppler echocardiography should be routinely
performed in AN. In addition, 2D-STE is a promising modality
that may be useful for identifying those AN patients who are at

increased risk of developing significant cardiac dysfunction.

If specific nutritional supplement might be indicated to
prevent cardiac damage in subjects that refuse the refeeding
remains to be demonstrated and it is a domain of intriguing novel
investigations. The major limitations of the present study are
the small sample size and the lack of a control group. However
this is related to the aim of our study that was to investigate
the correlation between cardiac changes and the severity of the
disease, rather than demonstrate their existence in comparison to
healthy subjects.
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Conclusion

In this cohort study we demonstrate that LV remodeling,
PE and MVP correlated with the severity of the disease, on the
contrary ECG abnormalities and echocardiographic parameters of
LV systolic function did not. Moreover, using 2DSTE-derived strain
imaging we documented a subtle LV systolic dysfunction in about
half of the patients, despite a normal LVEF. Future researches
are needed to establish the real clinical and prognostic value of
2DSTE-derived strain imaging in these patients.
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