Endocrinol Diabetes Nutr. 2020;67(4):224-227

SEEN

S, Endocrinologia, Diabetes y Nutricion

§ed

SOCIEDAD ESPANOLA DE DIABETES

Endocrinologia, Diabetes y Nutricién

www.elsevier.es/endo

ORIGINAL ARTICLE

Searching for disease-related malnutrition using big K}

data tools™ ™ *

Check for
updates

Maria D. Ballesteros Pomar*, Begofia Pintor de la Maza, David Barajas Galindo,

Isidoro Cano Rodriguez

Servicio de Endocrinologia y Nutricion, Hospital Universitario de Ledn, Ledn, Spain

Received 13 September 2019; accepted 21 November 2019

Available online 1 July 2020

KEYWORDS
Malnutrition;
Disease-related
malnutrition;

Big data;
Electronic medical
history

Abstract

Introduction: Disease-related malnutrition (DRM) is underdiagnosed and underreported despite
its well-known association with a worse prognosis. The emergence of big data and the applica-
tion of artificial intelligence in medicine have revolutionized the way knowledge is generated.
The aim of this study is to assess whether a big data tool could help us detect the amount of
DRM in our hospital.

Methodology: This was a descriptive, retrospective study using the Savana Manager® tool,
which allows for automatically analyzing and extracting the relevant clinical information con-
tained in the free text of the electronic medical record. A search was performed using the
term ‘‘malnutrition’’, comparing the characteristics of patients with DRM to the population of
hospitalized patients between January 2012 and December 2017.

Results: Among the 180,279 hospitalization records with a discharge report in that period,
only 4446 episodes (2.47%) included the diagnosis of malnutrition. The mean age of patients
with DRM was 75 years (SD 16), as compared to 59 years (SD 25) for the overall population.
There were no sex differences (51% male). In-hospital death occurred in 7.08% of patients with
DRM and 2.98% in the overall group. Mean stay was longer in patients with DRM (8 vs. 5 days,
p<0.0001) and there were no significant differences in the 72-h readmission rate. The most
common diagnoses associated with DRM were heart failure (35%), respiratory infection (23%),
urinary infection (20%), and chronic kidney disease (15%).

Conclusion: Underdiagnosis of DRM remains a problem. Savana Manager® helps us to better
understand the profile of these patients.

© 2020 Published by Elsevier Espana, S.L.U. on behalf of SEEN and SED.
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de big data

Resumen

Introduccion: La desnutricion relacionada con la enfermedad (DRE) esta infradiagnosticada e
infrarreportada, a pesar de su asociacion con un peor pronostico. La irrupcion del big data y la
inteligencia artificial aplicada en medicina ha revolucionado la forma de generar conocimiento.
El presente estudio tiene como objetivo valorar si una herramienta de big data podria ayudarnos

Metodologia: Estudio retrospectivo descriptivo, utilizando la herramienta Savana Manager®,
que permite analizar y extraer de forma automatica la informacion clinica relevante contenida
en el texto libre de la historia clinica electrénica. Se realiza una busqueda con el término
«desnutricion», comparando las caracteristicas de los pacientes con DRE frente a la poblacion
de pacientes hospitalizados en el periodo comprendido entre enero de 2012 y diciembre de

Resultados: De 180.279 registros de hospitalizacion con informe de alta en dicho periodo, solo
4,446 episodios (2,47%) incluian el diagnoéstico de desnutricion. La edad media de los pacientes
con DRE fue 75 afos (DE 16) frente a 59 (DE 25) afos de la poblacion global. No hubo diferen-
cias en género (51% varones). El fallecimiento intrahospitalario se produjo en el 7,08% de los
pacientes con DRE frente al 2,98% en el grupo general. La estancia mediana fue superior en
los pacientes con DRE (8 vs. 5 dias, p<0,0001) y no hubo diferencias significativas en la tasa
de reingresos a 72 horas. Los diagnodsticos mas frecuentes asociados a DRE fueron insuficien-
cia cardiaca (35%), infeccion respiratoria (23%), infeccion urinaria (20%) y enfermedad renal

Conclusion: El infradiagnostico de la DRE sigue siendo un problema. Savana Manager® ayuda a

© 2020 Publicado por Elsevier Espana, S.L.U. en nombre de SEEN y SED.
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electronica a detectar y conocer la DRE en nuestro hospital.
2017.
cronica (15%).
conocer mejor el perfil de estos pacientes.

Introduction

Disease-related malnutrition (DRM) is underdiagnosed and
underreported, despite the fact that its correlation to a
poorer patient prognosis is well known. In Spain, data from
the national PREDYCES study indicated that 23.7% of all
people admitted to hospital were at risk of DRM. Disease-
related malnutrition was associated with increased hospital
stay and costs, particularly in those patients who suffered
a worsening of their nutritional status during their hospital
stay.’

The economic impact of DRM is very important, the
potential cost of the problem in Spain being estimated to
exceed 1100 million euros a year.? Despite these data and
the efforts of scientific bodies in the context of the ‘‘mas
nutridos’’ (‘‘more nourished’’) alliance (https://www.
alianzamasnutridos.es/) to achieve zero malnutrition in the
Spanish National Health System, DRM remains a rarely diag-
nosed entity.

Medicine is currently changing, as are many other disci-
plines, with the emergence of big data (BD) and artificial
intelligence. Both concepts have revolutionized the way
knowledge is generated through the coincidence of two
phenomena: the exponential accumulation of data and the
computation capacity to process data.? Due to its volume
and availability, the electronic health record (EHR) is the
largest big data source in healthcare today. In this context,
the present study aims to determine whether a big data tool
can help detect and be aware of DRM in our hospital.

Methodology

A retrospective, observational non-interventional study was
conducted using the Savana Manager® clinical platform. This
tool reuses data from the EHRs of Hospital Universitario de
Leon (Leodn, Spain).

Savana Manager®, using EHRead technology, is an inno-
vative system able to automatically analyze and extract
the relevant clinical information contained in the free text
of EHRs using natural language processing (NLP) and BD
processing techniques, and to transform it into ordered
information for research purposes.*

The present study was carried out after a retrospective
search through Savana Manager® of the hospital discharge
reports, using the search term ‘‘malnutrition’’. We then
compared the characteristics of patients with DRM versus
hospitalized patients without DRM, corresponding to the
period between January 2012 and December 2017.

The results referring to in-hospital deaths and read-
missions after 72h are presented in table form with
percentages, medians and the respective 95% confidence
interval (95%Cl). In order to identify possible statistically
significant differences between groups, we calculated the
95%Cl for the difference of two proportions of independent
samples, a statistically significant difference being consid-
ered to exist when the interval did not contain 0. Since
hospital stay is a variable with a non-normal distribution,
it was recorded as the median (interquartile range [IQR]),
the observed outliers above 1.5 days of percentile 75 and
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Table 1 Hospital indicators in relation to the presence of ?‘!W‘ssmn YV?S 26.9%, though 18% of the pat1ent§ yv1th gopd
DRM versus the general group of hospitalized patients. 1mt!al nut|f1tlonal status also developed malnutrition during

their hospital stay.
DRM Global Since approximately 2.3% of all hospitalized patients
Deaths during 7.08% 2.98% are seen in our unit, our prevalence data referring to
hospitalization (95%C: (95%Cl: DRM suggest that we should detect such malnutrition in a
%)* 5.80-8.43) 2.87-3.08) much larger number of hospitalized patients. Since Savana
Readmissions in 0.02% 0.02% Manager® detected the diagnosis of DRM in 2.47% of all hos-
72h (%) (95%C: (95%Cl: pitalization episodes, it can be affirmed that our unit is
0.00-0.13) 0.01-0.03) dealing with pract'ically all the paFients with DRM, though
Stay (median 8 (5-13) 5 (2-9) the number remains far from optimum. We are probably

and IQR, days)*
* p<0.0001.

below 1.5 days of percentile 25 of the distribution being
excluded. Comparisons were made using the nonparametric
Mann-Whitney U-test.

Results

Out of 180,279 hospitalization records with a discharge
report in that period, 4446 episodes (2.47%), correspond-
ing to 1453 patients (1.4% of all patients hospitalized in
that period) included the diagnosis of DRM in the hospital-
ization report. During the same period, the nutrition unit
attended 2.3% of the admissions (unpublished proprietary
data from the ‘Annual report of the clinical nutrition and
dietetic unit’).

The mean age of the patients with DRM was 75 years
(standard deviation [SD] 16) versus 59 years (SD 25) for
the global hospital population. No gender differences were
observed (51% males). The in-hospital mortality rate was
7.08% (95%Cl: 5.80-8.43) among the patients with DRM ver-
sus 2.98% (95%Cl: 2.87-3.08) in the general group (95%Cl of
the difference 2.78-5.42; p<0.0001). The mean stay was
longer in the patients with DRM (p <0.0001), and there were
no significant differences in the readmissions rate at 72h
(Table 1) or in late readmissions (between 8 and 30 days,
24.6% in patients with DRM vs. 28.2% in the rest of the pop-
ulation; p=0.421), though a difference was noted in the
readmission rate in the first week after discharge (3.5% in
patients with DRM vs. 11.3% in the rest of the population;
p=0.014).

The diagnoses most commonly associated with those
patients who according to the clinical history had presented
malnutrition at some time or other were heart failure (35%
vs. 12% in the global patients), respiratory infection (23%
vs. 7%), urinary infection (20% vs. 5%) and chronic kidney
disease (15% vs. 4%). As regards cardiovascular risk factors,
patients with DRM more often presented arterial hyperten-
sion (61% vs. 38%), diabetes (34% vs. 20%), dyslipidemia (32%
vs. 16%) and smoking (16% vs. 9%).

Discussion

Disease-related malnutrition remains an underdiagnosed
entity in our hospitals, despite its impact and the related
healthcare costs. In a study conducted in our own depart-
ment of Internal Medicine,> the prevalence of DRM upon

only dealing with the most severe cases, in which the diag-
nosis of DRM is most evident and attracts the attention of
the physicians. This means that a considerable number of
patients are neither assessed nor treated, despite the fact
that simple and low-cost measures such as dietetic and clin-
ical interventions could result in patient improvement and
potential cost savings.

The Savana Manager® affords a better understanding of
the profile of patients with DRM, and confirms that the lat-
ter is associated with older patients and implies a higher
mortality rate and a longer mean stay, as was also recorded
in the PREDYCES study' and in our previous study. Patients
who experienced a worsening of their nutritional status dur-
ing admission presented a significant 2.5-day prolongation of
stay, for the same comorbidity.® The Savana Manager® also
shows an increase in stay from 5 to 8 days. The very early
(<72 h) and late (8-30 days) readmission rates were similar in
patients with and without DRM, though, curiously, patients
with DRM had fewer admissions in the first week after dis-
charge. The higher mortality rate and longer mean hospital
stay may have played a role in this apparently discordant
observation.

In addition, the findings of our study have allowed us
to become aware of the conditions most commonly asso-
ciated with DRM in our patients. Heart failure was the most
frequently associated condition, thus confirming current evi-
dence regarding the high prevalence of DRM in patients with
this cardiac disease.®

The underdiagnosis of DRM is not only seen in our set-
ting. A recent study in Switzerland’ established that DRM
was present in 0.32% of all hospitalization episodes in
1998, and increased to 3.97% in 2014. This study also
found an association between the diagnosis of DRM and
increased mortality, mean stay and complications. Training
and enhanced awareness is therefore still required among
the healthcare professionals regarding the importance of
detecting and treating DRM, based on both healthcare mana-
gement and clinical criteria.

The patients who develop DRM in our hospital gener-
ate an excess cost of 767€ per admission (+35%), which
in turn implies an excess cost related to malnutrition of
646,419.93€ a year in a department of Internal Medicine.
On the other hand, adequate coding of the malnutrition
diagnoses, and the procedures used to revert the malnutri-
tion in the patients included in our previous studies,>? have
resulted in an increase in weight of the diagnosis-related
group (DRG) in the studied hospitalization unit from 130.92
to 174.4 points, which implies a mean weight increment of
from 2.11 to 2.81.

With regard to the clinical impact of adequate detec-
tion and treatment, recent data from the EFFORT study,’



Disease-related malnutrition and big data tools

227

a randomized clinical trial in over 2000 patients, have
shown intensive nutritional management during the hos-
pital stay to result in a 21% decrease in serious adverse
effects during admission, including mortality, Intensive Care
Unit admissions, 30-day readmissions, major complications
and functional impairment (adjusted odds ratio [OR] 0.79
[95%Cl: 0.64-0.97]; p=0.023), as well as a 35% decrease
in mortality (OR 0.65 [0.47-0.91]; p=0.011). Thus, the
detection of DRM and an adequate approach to the
problem are increasingly seen to be necessary in our hos-
pitals.

One of the limitations of our study is the source of the
data analyzed. Registries in the form of hospital discharge
reports have been used, since our hospital is currently in
transition from paper format to electronic medical records.
This means that we have not had access to variables such as
body weight or weight loss in each hospitalization episode,
because such information is rarely recorded in discharge
reports. The universalization of electronic health records
(EHRs), together with an increased awareness of the signifi-
cance of these data, may allow for better understanding of
DRM data in the future.

The use of big data tools and artificial intelligence,
such as Savana Manager®, has allowed us to confirm
the findings of previous studies, with less time being
needed to obtain the different patient profiles. In this
regard, it is an instrument that facilitates the evalu-
ation of our population when we are establishing an
initial diagnosis of the situation or assessing possible
changes in patient profiles according to the impact of
the adoption of organizational changes or new situa-
tions.

However, it must be taken into account that the relia-
bility of the results of big data tools is strongly conditioned
by adequate diagnostic coding and good clinical judgment.
This limits the conclusions drawn, and specific studies are
thus needed to confirm the findings obtained.

In sum, it can be concluded that the underdiagnosis of
DRM remains a problem. Disease-related malnutrition occurs
in elderly patients and is related to higher mortality rates
and a longer hospital stay. Big data tools such as Savana
Manager® can help us to better understand and evaluate
the profile of the affected patients.

Conflicts of interest

The authors state that they have no conflicts of interest in
relation to this study.

Acknowledgments

Thanks are due to the whole Savana team, in particular to
Yolanda Gonzalez, for logistic support in the conducting of
this study.

References

1. Alvarez-Hernandez J, Planas Vila M, Ledn-Sanz M, Gar-
cia de Lorenzo A, Celaya Pérez S, Garcia Lorda P, et al.
Prevalence and costs of malnutrition in hospitalized
patients; the PREDyCES Study. Nutr Hosp. 2012;27:1049-59,
http://dx.doi.org/10.3305/nh.2015.32.4.9700.

2. Le6n-Sanz M, Brosa M, Planas M, Garcia-de-Lorenzo
A, Celaya-Pérez S, Hernandez JA. Predyces group
researchers PREDyCES study: the cost of hospital
malnutrition  in  Spain. Nutrition. 2015;31:1096-102,
http://dx.doi.org/10.1016/j.nut.2015.03.009.

3. Topol EJ. High-performance medicine: the convergence of human
and artificial intelligence. Nat Med. 2019;25:44-56.

4. Espinosa-Anke L, Tello J, Pardo A, Medrano I, Urefa A,
Salcedo I, et al. Savana: a global information extrac-
tion and terminology expansion framework in the medical
domain. Procesamiento del Lenguaje Natural. 2016;57:23-30.
http://hdl.handle.net/10230/33531

5. Ballesteros-Pomar MD, Calleja-Fernandez A, Gonzalez-Valdés
M, Pintor-de la Maza B, Villar Taibo R, Vidal-Casariego
A, et al. Clinical and financial implications of disease-
related malnutrition in a Department of Internal Medicine:
prospective cohort study. Rev Clin Esp. 2016;216:468-73,
http://dx.doi.org/10.1016/j.rce.2016.07.005. Epub 2016 Aug
28.

6. Barge-Caballero E, Crespo-Leiro MG. Nutritional risk in patients
with advanced heart failure we know how to detect it but can
we correct it? Rev Esp Cardiol (Engl Ed). 2019;72:601-3, http://
dx.doi.org/10.1016/j.rec.2019.02.006. Epub 2019 Mar 15.

7. Khalatbari-Soltani S, de Mestral C, Marques-Vidal P. Sixteen years
trends in reported undernutrition. Clin Nutr. 2019;38:271-8,
http://dx.doi.org/10.1016/j.clnu.2018.01.021. Epub 2018 Feb
15.

8. Ballesteros Pomar MD, Suarez Gutiérrez A, Calleja Fernandez A,
Pintor de la Maza B, Urioste Fondo A, Vidal Casariego A, et al.
Impacto de una adecuada codificacion de la desnutricion rela-
cionada con la enfermedad en los indices hospitalarios. Nutr
Hosp. 2016;33:24, http://dx.doi.org/10.20960/nh.v33i1.24 [in
Spanish].

9. Schuetz P, Fehr R, Baechli V, Geiser M, Deiss M, Gomes
F, et al. Individualised nutritional support in medical inpa-
tients at nutritional risk: a randomised clinical trial. Lancet.
2019;393:2312-21, http://dx.doi.org/10.1016/50140-6736(18)
32776-4. Epub.2019 Apr 25. PMID: 31030981.


dx.doi.org/10.3305/nh.2015.32.4.9700
dx.doi.org/10.1016/j.nut.2015.03.009
http://refhub.elsevier.com/S2530-0180(20)30051-2/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30051-2/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30051-2/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30051-2/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30051-2/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30051-2/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30051-2/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30051-2/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30051-2/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30051-2/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30051-2/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30051-2/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30051-2/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30051-2/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30051-2/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30051-2/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30051-2/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30051-2/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30051-2/sbref0060
http://hdl.handle.net/10230/33531
dx.doi.org/10.1016/j.rce.2016.07.005
dx.doi.org/10.1016/j.rec.2019.02.006
dx.doi.org/10.1016/j.rec.2019.02.006
dx.doi.org/10.1016/j.clnu.2018.01.021
dx.doi.org/10.20960/nh.v33i1.24
dx.doi.org/10.1016/S0140-6736(18)32776-4
dx.doi.org/10.1016/S0140-6736(18)32776-4

	Searching for disease-related malnutrition using big data tools
	Introduction
	Methodology
	Results
	Discussion
	Conflicts of interest
	Acknowledgments
	References


