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Abstract

Objectives: To offer a rationale for assigning a minimum score for risk of malnutrition for total
proteins lower than 5 g/ dl and a scoring scale for our filter (FILNUT-scale); and to analyse
results of the MUST screening test performed on positive scores in the FILNUT nutritional filter
and assess usefulness of said test in this population.

Met hods: We searched the laboratory database for laboratory test orders (dated between 2004
and 2007) for which total proteins and albumin or cholesterol levels were determined, and we
identified those with results for the above three parameters plus lymphocyte count. A limit (less
than 5 ¢/ dl) was placed on the total protein level and the results for other parameters were not
limited. Distribution curves for albumin and cholesterol were analysed. The same protocol was
followed after establishing the CONUT score for each sample with the necessary parameters.
From September 2007 to January 2008, the MUST test was performed on all FILNUT positives
and we analysed how the degrees of risk corresponded.

Results: In 95%o0f the cases in which total proteins are lower than 5 g/ dl (n=1,176), albumin
values are between 0.98 and 2.94 g/ dl, resulting in CONUT scores of 4 or 6 for albumin.
Regarding total cholesterol, (n=761) 89.1%of the samples are lower than 180 mg/ dl, which
accounts for one or two pointsin the score.

In 98.79% of the cases (n=490) that presented all four parameters, CONUT score was =5, which
could be classified as medium or high risk.

During the study period, 100% of the patients identified as medium or high risk by the FILNUT-
scale (n=568) tested as at-risk by MUST: of these, 421 (74.199 were at high risk and 147 (25.9%
were at medium risk.
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Introduction

Conclusions: Total proteins lower than 5 g/ dl determine a medium or high risk of malnutrition
where a complete nutritional screening profile is lacking. This is why it should be included in the
FILNUT-scale with a score of five points. Performing the MUST test on patients with five or more
points is efficient and provides clinical data needed for a complete assessment.

© 2009 SEFH. Published by Hsevier Espafa, SL. All rights reserved.

FILNUT-escala: justificacion y utilidad en el cribaje de riesgo por desnutricion dentro
del proceso INFORNUT

Resumen

Objetivos: Justificar la asignacion de una puntuacion de riesgo de desnutricion para proteinas
totales inferiores a 5 g/dl y proponer una escala de puntuacion para nuestro filtro (FILNUT-esca-
la). Analizar el resultado del test de cribaje MUST (Malnutrition Universal Screening Tool) prac-
ticado en positivos al filtro nutricional Filtro de Nutricion y evaluar la utilidad de dicho test en
esta poblacion.

Mét odos: Busqueda en base de datos de laboratorio (afos 2004-2007) de peticiones analiticas en
que habia determinacion de proteinas totales y albimina, o colesterol total, y aquellas que te-
nian resultados para esos 3 parametros mas el recuento de linfocitos. Sobre ello se impuso la
limitacion a las proteinas totales de ser menores de 5 g/dl, dejando libre el resultado del resto
de parametros. Se analizaron las curvas de distribucion correspondientes, los valores de albumi-
na y colesterol; igualmente se procedio tras establecer las puntuaciones Control Nutricional
(CONUT) correspondientes a las muestras con los parametros necesarios.

En el periodo septiembre 07-enero 08 se practica MUST a todos los positivos Filtro de Nutricion
y se analiza la correspondencia de grados de riesgo.

Resultados: Para proteinas totales inferiores a 5 g/dl, en el 95% de los casos (n = 1.176) los va-
lores de albumina estaran entre 0,98-2,94 g/dl; por tanto se obtendrian puntuaciones CONUT
por albumina de 4 o 6. En cuanto al colesterol total (n = 761), el 89,1%de las muestras queda
por debajo de 180 mg/ dl; correspondiéndose con 1 0 2 puntos. En el 98,79%de los casos (n =
490) que tenian los 4 parametros la puntuacion CONUT fue > 5, que se catalogaria de riesgo de
medio o alto.

Durante el periodo en estudio, el 100%de los pacientes de riesgo medio o alto en FILNUT-Escala
(n =568) dieron riesgo MUST: 421 (74,199 alto y 147 (25,9% medio.

Conclusiones: Proteinas Totales inferiores a 5 g/dl determinan riesgo medio o alto de desnutri-
cion a falta de un perfil de cribaje nutricional completo. Ello justifica su inclusion con 5 puntos
en FILNUT-Escala. La realizacion del test MUST a los pacientes con 5 o mas puntos es eficiente y
aporta datos clinicos necesarios para la valoracion completa.

© 2009 SEFH. Publicado por Bsevier Espafa, S L. Todos los derechos reservados.

problem by health professionals, due to both the meagre
education in nutrition, the lack of knowledge on the

Hospital malnutrition is known to be a frequent problem in
patients who are hospitalised. It is accepted that this
problem affects 10%85%o0f the patients, accordingto the
type of patient (elderly, children, medical, surgical,
oncological patients, etc.), the category of the hospital,
and the nutritional scoring markers used for evaluating
patient status. It isinternationally accepted that 30%50%o0f
hospitalised patients have malnutrition. '

Malnutrition is also known to increase with duration of
hospital stay and to respond to several factors. The initial
disease and diagnostic/ therapeutic processes can also
contribute to the development of malnutrition, but
questionable dietetic indicationsalso exist, with unattractive
menus, poor-quality ingredients, and occasionally deficient
diet protocolsthat are poorly adapted to patient needs. And
finally, we also must not forget the lack of sensitivity to this

importance of nutrition for patient evolution and on the
existence of available nutritional support systems, which
translates into poor application of detection and control
mechanisms for patients with nutritional problems, as well
as a poor use of existing nutritional support resources.®?®

From an economic point of view, malnutrition has been
demonstrated to increase the costs associated with
prolonging the duration of hospital stay, aswell asthe costs
associated with the additional treatment given for its
associated complications. 3

However, the reality isthat we do not have the necessary
resources for evaluating the nutritional state of every
patient that is admitted to the hospital. As such, it is
accepted that we should use screening tools that will allow
usto perform aninitial evaluation in order to facilitate early
detection of malnourished patients or those at risk of
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malnutrition, and then evaluate these patients at a more
specific level, applying a nutritional treatment plan when
necessary. In short, we must rigorously select the patients
that would benefit from nutritional treatment. 1%

The screening methods must be valid, reliable,
reproducible, practical (easy to apply, well accepted, and
economical), and associated with specific treatment
protocols.'® Ideally, this screening would take place upon
admission to the hospital by the hospital nursing staff.”°

Screening methods can be clinical, automated, or mixed.
The majority of clinical screening methods include
subjective and objective information (weight, height,
change in weight, change in intake, comorbidity, etc.)
Automated methods are mainly based on analytical data,
although they also take other useful objective screening
data that are available in the database of the hospital
operating system (diagnosis, age, duration and evolution of
affliction, resources used, etc.) Mixed methods also
incorporate clinical and anthropometric parameters needed
for completing the nutritional evaluation. We refer to
several of these in this paper: Malnutrition Universal
Sreening Tool (MUST20:2); Nutrition Risk Screening (NRS
2002?%2); Control Nutricional (Nutritional Control)
(CONUT?%24); and our mixed method: FILNUT Filtro de
Nutricion (Nutrition Filter) and INFORNUT proceso
(process)®?. Thisis an automated screening process for the
systematic early detection and evaluation of malnourished
patients when admitted to the hospital, as well as for
creating the documentation and report, which we apply in
the nutritional support team at the Hospital Virgen de la
Victoria (Virgen de la Victoria Hospital) in Malaga. We set
the following objectivesfor this study:

We proposed a new scoring system for risk of malnutrition
(FILNUT scale). To this end, we looked for relationships
between TP values <5 with albumin levels (ALB) and total
cholesterol (COL) from the same sample, as well asthe
point score obtained under the CONUT method (Table 1),
analysing the parameters used in this type of filter. We
justified the assignment of a score corresponding to risk of
malnutrition for TP <5 and included thisin our FiLNUT-scale
proposal. Finally, we analysed the results of the MUST
screening test in patients with positive resultsin the FILNUT
nutritional filter (F(+)), and evaluated the usefulness of the
test when employed in this population.

Method

In order to improve comprehension of the experimental
work, we will perform a brief summary of the systematicsin
the INFORNUT process.

Inits 1¢ phase: analytical nutritional filter (which we call
FILNUT), the conditions applied are: ALB<3.5 g/ dl and/ or
total protein (TP)<5 g/ dl and/ or prealbumin (PRE)<18 mg/ dI
with or without total lymphocytes (LYM)<1600 cel/ ml and/
or COL<180 mg/ dI; hospital admission data are incorporated
into these values. Then follows a 2" phase: recording
clinical data, in which the program continues to integrate
information from the MUST test (performed by the nurse
responsible for each patient), which can be modified in
order to quantify the time period of weight loss, for all
patientsthat were designated as at-risk FILNUT as seen on a
visual control screen used by the head nurse. The survey
also records quartiles of ingestion during the previous time
period defined by the NRS-2002 method. In the 39 phase:
evaluation and report (INFORNUT phase), the program
assigns a “Diagnostic Orientation” based on an algorithm
that followsthe guidelines of the “ Document o SENPE-SEDOM
sobre la codificacion de la desnutricién hospitalaria’
(SENPE-SEDOM document on the categorisation of hospital
malnutrition). With these data, a treatment orientation is
produced according to the “ Algoritmo de decision ante
Informe de Riesgo por Desnutricion” (Malnutrition risk
report decision algorithm) approved by the nutrition
commission at our centre. Following the recommendations
of the Il Foro de SENPE* (Il SENPE Congress) the final
screening result will be presented in the format of a
nutritional risk report in order to inform the attending
physician and for consistency in the documentation of the
clinical history. Logically, the entire processis directed
towards a 4" phase: nutritional intervention. The INFORNUT
process performs a teaching function for hospital faculty
and nursing staff, facilitates the elaboration of a hospital
discharge report. It can be classified by the department of
clinical documents® and it hasfew requirementsin terms of
time and direct costs, all of which support this system as an
efficient tool for nutritional screening of patientsduring the
first 3 days after hospital admission.?%%

The experimental work of our study was performed in 3
stages:

1. We performed a retrospective search in the laboratory
database for all labwork that displayed TP and ALB values
(4 years, 2004-2007) or TP and COL (3 years, 2004-2006).
We then imposed the condition of TP<5, disregarding ALB
and COL levels. We then analysed the distribution curves
created by these parameters, P and/ or 95%confidence
intervals.

2. We then performed another search in the laboratory
database over a 3-year period (2004-2006) of all requests
for labwork in which TR, ALB, LYM, and COL (in the same
sample) were measured. We then imposed the condition

Table 1 CONUT alert for nutritional risk

Parameter Normal Mild Moderate Severe
Albumin, g/dl >3.50 (0) 3.00-3.49 (2) 2.50-2.99 (4) <2.50 (6)
Cholesterol, mg/dl >180 (0) 140-179 (1) 100-139 (2) <100 (3)
Lymphocytes, mm3 >1600 (0) 1200-1599 (1) 800-1199 (2) <800 (3)
Total range 0-1 2-4 5-8 9-12
ALERT Risk of malnutrition LOW MEDIUM HIGH
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Table 2 Analytical classification of nutritional risk according to the FILNUT-Scale score

Risk of malnutrition No risk Low Average High
ALBUMIN, g/dl >3.5 3.49-3 2.99-2.5 <2.5
Points 0 2 4 6
Serum prealbumin,* mg/dl >18 17.99-15.01 15-10 <10
Points 0 2 4 6
Local protein,** g/dl 25 <5

Points 0 5

LYMPHOCYTES,*** cel/min >1600 1599-1200 1199-800 <800
Points 0 1 2 3
CHOLESTEROL,*** mg/dl >180 140-179 100-139 <100
Points 0 1 2 3
Total score 0-1 2-4 5-8 9-12

*Taken when prealbumin is recorded with a higher score than that of albumin.

**Taken when neither albumin nor prealbumin were available.
**Only recorded when protein parameters were scored.

Table 3 Albumin values for TP<5

No.=1176* (2004-2007) ALB, ¢/ dI TR ¢/ dl
Mean 1.96 4.53
Deviation 0.49 0.40
Median 1.96 4.62

ALB indicates albumin; TR total protein.
*Samples correspond to 945 patientsin 20 clinical units.

of TP<5, disregarding the other parameters. We then
established the corresponding CONUT scores and
calculated mean, SD, and median. We analysed the
distribution curves of the CONUT score for the resulting
population.

3. Between September 2007 and January 2008, we applied
the MUST test to all F(+) within the INFORNUT process.
We later classified these patients according to level of
risk and analysed the relationship between MUST and
FILNUT according to the scores obtained. In order to
classify analytical nutritional risk, we used a risk point
score which we called the FILNUT-scale (Table 2).

Results

TP vsALB: We found 1176 pairs of values corresponding to a
sample of 947 patientsin 20 clinical units. The distribution
curve and values of ALB for TP<5 are summarised in Table 3
and Figure 1. Considering the confidence interval, we can
affirm that 95%o0f patientsin this population would have
ALB values between 0.98 and 2.94; as such, CONUT scores
for ALBin patients with TP<5 would be 4 or 6.

TP vs COL: We found 761 pairs of values corresponding to
648 patientsin 18 clinical units. The distribution curve and
values of COL for TP<5 are summarised in Table 4 and Figure
2. According to thisdistribution, 72.6%o0f samples are below
140 and 89.1%are below 180. Only 10.1%would be outside
of 1 or 2 points for COL on the CONUT score.
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Figure 1 Distribution curve of albumin (ALB) for total protein

(TP)<5.

Table 4 Total cholesterol values for TP<5

No.=761* (2004-2006) COL TP

Mean 116.97 4.59
Deviation 46.25 0.35
Median 108 4.66

COL indicates cholesterol; TR total protein.
*Samples correspond to 648 patientsin 18 clinical units.

TP vs CONUT: We obtained a population (n=496; TP<5) in
which the distribution of TP was such that: mean=4.63,
D=0.32, and median=4.7. After applying the CONUT score,
we obtained a distribution curve such that: mean=9.25,
SD=1.86, and median=9. In 98.79%of cases (n=490) we
obtained a CONUT score =5, which would be classified as
moderate to high risk; being high (29) in 68.34% of cases
(Table 5 and Figure 3).

During the study period, and with FILNUT results of 46.5%
for admissions with >2 days duration, 790 patients were F(+),
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Figure 2 Distribution curve of COL for TP<5.

Table 5 CONUT score values for TP<5

No.=496" (2004-2006) CONUT score TP

Mean 9.25 4.63
Deviation 2.86 0.32
Median 9 4.70

TP total protein.
*Samples correspond to 451 patientsin 15 clinical units.

631 of which (79.9% were moderate or high MUST risk. Of the
F(+), 568 (71.9% were moderate or high analytical risk, which
corresponded with MUST risk results: 421 (74.19% were at
high risk and 147 (25.9% were at medium risk. Therefore,
100%o0f F(+) patients with medium or high analytical risk
corresponded to medium or high MUST risk (Table 6).

Discussion

Using the value of TP<5 asatool for filtering patients based
on nutritional risk, in the absence of a complete nutritional
profile, allowsfor detecting patients at risk for malnutrition
with a high probability of having ALB<3 and a value of
COL<140. This, along with the tool being a cheap test that is
normally practiced at all levels of health care, justifiesits
inclusion in the FILNUT with 5 pointsin its scale, asit can
detect medium/ high risk of malnutrition.

The FILNUT-scale classifies risk and loses no patients
through the CONUT filters, since it similarly quantifies ALB,
LYM, and COL. In addition, it can detect others since it does
not require the presence of COL or LYM levels for scoring,
and when ALB is not present or PRE levels have been
recorded that constitute a higher risk score, these levels
will be used; finally, if ALB and PRE are missing, then the
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Figure 3 Distribution curve of CONUT scores for TP<5. CONUT
indicates Nutritional Control.

TP<5 will receive a score of 5. The score assigned to PRE
complies with the SENPE-SEDOM consensus evaluation scale
for categorising hospital malnutrition and the evidence that,
by itself, low PRE values precede a state of malnutrition and
indicate risk.

It seems clear that an analytical screening process for risk
of malnutrition should be made up of ALB, LYM, and COL, and
that this evaluation should be performed as early as possible
in the hospitalisation process; however, we believe that the
information filter applied to the laboratory database should
also have some “fish hooks” such as TP and PRE

MUST, applied to F(+) patients, contributes little as a risk
screening method, but adds clinical data to the analytical data
required for a diagnostic orientation to malnutrition. If we add
tothisanintake test by quartiles of the NRS-2002, we can apply
a treatment-oriented algorithm, once knowing the underlying
pathology. Snce we are discussing a very large number of
patients, it would be easier to obtain the collaboration of the
nursing staff by performing the test only on F(+) patients at
medium or high risk, this being more efficient in terms of time
and personnel; even so, the test should also be applied in low or
no-risk patients that are drastically thin or have experienced
recent significant weight loss.

Finally, we are in accordance with the SENPE malnutrition
group in their “Recomendaciones sobre la necesidad de
evaluar el riesgo de desnutricion en los pacientes
hospitalisados”*® (Recommendations on the need for
evaluating the risk of malnutrition in hospital patients),
and we are completely aligned with the need to use
screening methods for detecting these patients, whose
nutritional state will later be completely evaluated and, if
necessary, a plan for nutritional treatment will be
established.”
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Table 6 Relationship between analytical risk from the FILNUT-scale and MUST risk

FILNUT-scale
Risk Low/medium/high (22 TP)
No- patients, % 790
Risk Medium/high (=5 TP)
No. patients, % 568

MUST

Medium/high (=1 TP)

631 (79.9%

Medium (1 TP) High (22 TP)
147 (25.9% 421 (74.1%

FILNUT indicates Nutrition Filter; MUST, malnutrition universal screening tool; TR total protein.
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