
Original article

Malnutrition Inflammation Score cut-off predicting mortality in
maintenance hemodialysis patients

Mariana Clementoni Costa Borges, Barbara Perez Vogt, Luis Cuadrado Martin,
Jacqueline Costa Teixeira Caramori*

Faculdade de Medicina de Botucatu, UNESP Univ Estadual Paulista, Department of Clinical Medicine, Botucatu, S~ao Paulo, Brazil

a r t i c l e i n f o

Article history:
Received 14 July 2016
Accepted 29 October 2016

Keywords:
Hemodialysis
Malnutrition Inflammation Score
Mortality
Nutritional assessment

s u m m a r y

Background: Malnutrition is a strong predictor of mortality on hemodialysis patients, especially when it
is associated with inflammation. Malnutrition Inflammation Score (MIS) is a simple and low cost tool
which assesses the presence of malnutrition associated with inflammation. Therefore, the aim is to
evaluate if MIS is associated with mortality in patients on maintenance hemodialysis and establish a cut-
off to predict mortality at different follow-up periods.
Methods: Observational retrospective cohort study including 215 patients on hemodialysis between July
2012 and June 2014, censored until November 2015. MIS was used to assess patient's nutritional status at
the moment they were enrolled in the study. They were followed for at least 18 months.
Results: At the end of 18 months, 38 (17.7%) deaths, 20 renal transplants (9.3%), four facilities trans-
ference (1.9%), three dialysis method change (1.4%) and one renal function recovery (0.5%) were observed.
One hundred seventy one patients completed at least 24 months of follow-up, and during this additional
period, there were five deaths and one renal transplant more. Score higher than 7 points was able to
predict mortality for both follow-up periods using sensitivity and specificity analysis and ROC curves.
Using this cut-off on KaplaneMeier survival curve, it was possible to confirm the association of MIS with
all-cause mortality at 18 months and 24 or more months of follow-up. Finally, Cox multivariate analysis
adjusted for demographic, clinical and nutritional variables showed MIS as the only significant predictor
of mortality.
Conclusion: MIS is an independent predictor of mortality in hemodialysis patients.

© 2016 European Society for Clinical Nutrition and Metabolism. Published by Elsevier Ltd. All rights
reserved.

1. Introduction

Malnutrition is a strong predictor of mortality in the population
with chronic kidney disease (CKD) on hemodialysis (HD). It is
characterized by reduction of body protein and energy stores [1],
and it is usually associated with decreased functional capacity. It is
caused not only by decreased intake of nutrients, but also by the
inflammatory state and other conditions associated with CKD and
dialysis/renal replacement therapy [1].

As malnutrition and inflammation are predictors of mortality in
HD patients [1], represented by protein energy wasting, it is

important to diagnose this condition early, using the best available
tool to predict outcomes and, moreover, to allow the resort of
specific nutritional strategies to avoid a more severe deterioration
of nutritional status [2]. A clinically useful nutritional tool should be
able to identify the problems, to predict risk of morbidity and
mortality, to identify patients who should receive intervention and
to evaluate responses to the therapy [2]. However, there is no gold
standard single method able to diagnose the nutritional status
of CKD patients. Thus, the use of composite methods is recom-
mended [3].

Composite methods based on a combination of both objective
and subjective elements were developed to classify nutritional
status. In the context of CKD, Malnutrition Inflammation Score
(MIS) [4], which was originally developed by Kalantar-Zadeh et al.,
is a quantitative score assessing the presence and degree of nutri-
tional deficit. MIS incorporates ten components, 70% of them are
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subjectively evaluated, and 30% are objectively evaluated. Studies
have shown a strong association between MIS and morbidity and
mortality in CKD non-dialysis [5], HD [4,6,8,9], peritoneal dialysis
and [5] renal transplanted patients [7]. However, the cut-off that
predicts this relationship has not been established yet. Therefore,
the aim of this study is to assess if MIS is associated with all-cause
mortality and to identify the best cut-off to predict mortality in a
cohort of maintenance HD patients at different follow-up times.

2. Materials and methods

2.1. Study design and subjects

It was a retrospective cohort study which included 215 patients
on maintenance hemodialysis at the Clinics Hospital of UNESP -
Universidade Estadual Paulista, Botucatu, S~ao Paulo, Brazil, in the
period between July 2012 and August 2014. Inclusion criteria were
patients older than 18 years and prevalent in HD for at least one
month. Patients who did not have MIS on nutritional assessment
were excluded. The study protocol was approved by the local
research ethics committee.

Patient's assessments were obtained through analysis of medi-
cal and nutritional records. The following demographic and clinical
data were collected: sex, age, dialysis vintage, main cause of end-
stage-renal-disease (ESRD) and presence of diabetes. Serum
creatinine, albumin, C-reactive protein, bicarbonate, and hemo-
globinwere collected from routine examinations of patients, which
are performed monthly. Total iron binding capacity (TIBC) was
calculated from serum values of iron and transferrin [11]. Dialysis
adequacywasmeasured by Kt/V, and it was calculated using second
generation Daugirdas formula [12]. All measurements were per-
formed at the specialized chemistry laboratory of the Clinics Hos-
pital of UNESP.

2.2. Nutritional assessment

Anthropometric assessment was performed after HD session.
Body weight, height, mid-arm circumference, and triceps skinfold
thickness were measured according to standard techniques [13].
From thesemeasurements bodymass index (BMI), mid-armmuscle
circumference (MAMC) and their adjustments to the 50th percen-
tile for age and sex were calculated [14,15].

MIS was applied during anthropometric assessment. It is a tool
divided in four sections: I) nutritional history (change in dry
weight, dietary intake, gastrointestinal symptoms, functional ca-
pacity, comorbidities and dialysis vintage), II) physical examination
(decrease of fat stores or loss of subcutaneous fat and signals of
muscle wasting), III) BMI, and IV) laboratory parameters (serum
albumin and TIBC). Each component has four severity levels, which
are scored from 0 (normal) to 3 (very severe), directly proportional
with the severity of the disease [4].

2.3. Follow-up and censored

Patients were followed until November 2015 and censored in
death, kidney transplantation, transference to another facility,
change of dialysis modality, or renal function recovery.

2.4. Statistical analysis

Data were expressed as mean ± standard deviation or median
and first and third quartiles. Frequencies were expressed as per-
centage. Comparisons between baseline characteristics of survival
and non-survival groups were performed using t Student's test or
Mann Whitney. Frequencies were compared by chi-square test. All

patients included in the study completed at least 18 months of
follow-up. Therefore, a first analysis was performed including all
patients considering the outcomes until 18 months of follow-up.
Subsequently, patients who completed at least 24 months of
follow-up were selected to repeat the analysis. ROC curves were
fitted to verify the area under the curve (AUC) and the significance
of MIS predicting mortality. Analysis of sensitivity and specificity
has been done to verify the best MIS cut-off able to predict mor-
tality. KaplaneMeier survival curves were fitted to compare the
groups above and below the cut-off previously established by the
sensitivity and specificity analysis, and the difference between the
curves was assessed by log-rank test. Proportional hazards Cox
analysis was used to assess which are the independent predictors of
mortality in both follow-up periods, adjusted for variables signifi-
cantly different between the survival and non-survival groups.
Variables that are already included onMIS were not included in the
models. The statistical significance criterionwas p < 0.05. Statistical
analysis was performed using SPSS 22.0.

3. Results

Two hundred and fifteen patients were enrolled in the study,
most of them males (56%) and age ranged from 19 to 91 years.
Diabetic nephropathy was the most prevalent cause of end-stage
renal disease, followed by hypertensive nephrosclerosis. MIS me-
dian was 5, minimum 0 and maximum 26. Demographical, clinical
and nutritional data of entire cohort is presented on Table 1.

During 18 months of follow-up, there were 38 deaths (17.7%), 20
transplants (9.3%), four transfers to another facility (1.9%), three
changes of dialysis modality (1.4%) and one renal function recovery
(0.5%). The baseline characteristics of survival and non-survival
after 18 months of follow-up were compared. The non-survival
group showed higher prevalence of DM (p ¼ 0.04), higher serum
CRP (p ¼ 0.02), and lower serum creatinine (p ¼ 0.03). As expected,
the follow-up of non-survival was shorter (p < 0.001). Regarding
nutritional parameters, neither of themwere significantly different
between the groups, except MIS (p < 0.01).

Table 1
Baseline demographical, clinical, and nutritional data of 215 patients on mainte-
nance hemodialysis.

Characteristic Total population (n ¼ 215)

Age (years) 58.4 ± 14.6
Gender [Male (%)] 121 (56.3)
Diabetes [n (%)] 95 (44.4)
Dialysis Vintage (months) 16.6 (6.8; 40.8)
Cause of end-stage renal disease [n (%)]
Diabetic Nephropathy 60 (27.9)
Hypertensive nephrosclerosis 42 (19.5)
Unknown 43 (20)
Chronic glomerulonephritis 20 (9.3)
ADPKD 8 (3.7)
Acute kidney injury 5 (2.3)
Others 37 (17.2)
Malnutrition inflammation score 5 (4; 8)
BMI (kg/m2) 26.0 ± 6.0
Percent standard of MAMC (%) 99.4 ± 17
Percent standard of TST (%) 107 ± 60.9
Serum Creatinine (mg/dl) 8.7 ± 2.9
Serum Albumin (g/dl) 3.8 ± 0.6
C reactive protein (mg/dl) 1 (0.5; 1.9)
Serum Bicarbonate (mEq/L) 22.1 ± 2.7
Hemoglobin (g/dl) 11.4 ± 1.8
Kt/V 1.44 ± 0.3

Abbreviations: ADPKD: autosomal dominant polycystic kidney disease; BMI: body
mass index; MAMC: mid-arm muscle circumference; TST: tricipital skinfold
thickness.
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