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Objective: Protein–energy wasting is frequently found in patients on hemodialysis (HD). Anorexia
and hypophagia contribute to malnutrition and increased morbidity and mortality, but the clinical
impact of correcting hypophagia remains uncertain. We evaluated whether the correction of
hypophagia influences morbidity and mortality in anorexic patients on HD.
Methods: Thirty-four patients on HD were enrolled in a 2-y follow-up program including regular
nutritional assessments. Patients not meeting the nutritional requirements during the follow-up
received nutritional counseling, consisting of advice, individually tailored diets, and, for a failed
dietary intervention, artificial nutrition. Biochemical, anthropometric, and body composition
parameters, morbidity, and mortality were recorded in all patients at 12 and 24 mo.
Results: At baseline, 14 patients (41%) were anorexic, and 20 patients (59%) were non-anorexic.
Anorexic patients were hypophagic and presented with a decreased fat-free mass. After 12 and
24 mo, cholesterol, albumin, lymphocyte count, and body mass index did not differ between the
groups, whereas fat-free mass (percentage) in supplemented anorexic patients significantly
improved in no longer differing from non-anorexic patients (65.8 � 4.4 versus 65.4 � 8.9,
respectively, P ¼ NS; 65.8 � 4.4 versus 66.7 � 10.78, respectively, P ¼ NS). Morbidity and mortality
were not different between the two groups.
Conclusion: In patients on HD, nutritional counseling and nutritional support positively affect the
nutritional status in hypophagic patients and make the risk of morbidity and mortality in anorexic
patients comparable to those of non-anorexic patients.

� 2012 Elsevier Inc. All rights reserved.
Introduction

Disease-associated malnutrition [1] and its extreme conse-
quence, cachexia, comprise a multifactorial wasting syndrome
characterizing the clinical course of acute and chronic diseases
the hallmarks of which are severe and progressive nutritional
depletion, increased protein catabolism, and hypophagia [2]. In
advanced kidney disease, nutritional depletion is better defined
as protein–energy wasting (PEW) [3], which affects up to 70% to
75% of patients on hemodialysis (HD) [4–6]. Several factors
contribute to the development of PEW [7], and anorexia and the
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consequent hypophagia represent critical factors in determining
PEW [8–11].

Anorexia has been reported by approximately 40% of patients
on HD [9,12], and it decreases oral energy and protein intake. The
clinical relevance of anorexia and hypophagia is highlighted by
their role as independent prognostic factors in HD [13]. Indeed,
in the large Hemodialysis (HEMO) study, the investigators
concluded that a poor or a very poor appetite is associated with
death and an increased hospitalization rate after adjustment for
demographic and clinical factors [12]. Kalantar-Zadeh et al. [11]
observed, in 331 patients on HD, a clear association among
hypophagia, a poor quality of life, and increased mortality and
hospitalization.

Considering the impact of anorexia on clinical outcome,
patients on HD should be closely monitored and in the presence
sive nutritional counseling and support on clinical outcomes of
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of hypophagia should receive intensive nutritional counseling
and, when possible, tailored nutritional support [11,12]. Limited
evidence exists regarding the clinical relevance of counteracting
hypophagia in patients on HD.

The aim of the present study therefore was to prospectively
evaluate whether the correction of hypophagia might positively
influence the clinical outcome of a group of patients on HD.

Materials and methods

The study was performed at the Hemodialysis Unit of the Fatebenefratelli
Isola Tiberina Hospital and at the Department of Clinical Medicine, Sapienza
University, Rome, Italy.

After approval of the protocol by the institute’s committee on human
research, written informed consent was obtained from all patients before
enrollment in the study. The exclusion criteria were the presence of diseases
associated with wasting (i.e., cancer, sepsis, acquired immunodeficiency
syndrome, etc.) and the use of HD for less than 3 mo. Subjects with a body mass
index <18.5 or BMI �30 kg/m2 were excluded to avoid possible biases related to
severe malnutrition or obesity.

Thirty-four patients with end-stage renal disease on maintenance HD were
enrolled. The etiology of end-stage renal disease was chronic glomerulonephritis in
14 patients, vascular diseases in 9 patients, interstitial nephritis in 6 patients,
polycystic kidney disease in 3 patients, and diabetic nephropathy in 2 patients.
Patients were maintained on a regular HD prescription, three times a week, for 4-h
sessions. The blood flow ranged from250 to 300mL/min,with a dialysis rate flowof
500mL/min. Twenty-five patients were treatedwith low-permeability membranes
and nine with high-permeability membranes. All patients were receiving a weekly
injection of erythropoietin. Most patients were on antihypertensive therapy (i.e.,
angiotensin-converting enzyme inhibitors, angiotensin II receptor antagonists,
calcium channel blockers). Other medications such as phosphate and potassium
binders and vitamin supplements were also prescribed to most patients.

In all patients, dry weight, weight change in the previous 6 mo, height, body
mass index, fat-free mass (FFM), fat mass, serum albumin, total lymphocyte
number, C-reactive protein (CRP), cholesterol, hemoglobin, hematocrit, Kt/V,
and time on dialysis (expressed in months) were recorded at baseline, as
reported in our previous study [9], and after 12 and 24 mo. Anorexia was
diagnosed by assessing the presence of major symptoms, such as meat aversion,
taste and smell alterations, nausea and/or vomiting, and early satiety. Patients
reporting one or more of these symptoms were considered anorexic [8,9,14,15].
The presence of the symptoms was assessed before starting the first HD
treatment of the week. The questionnaire used in the HEMO study (Appetite
and Diet Assessment Tool [ADAT]) [12] is rather aimed at quantifying appetite
and at detecting appetite changes in the week previous to the test. This method
is similar to that of visual analog scales, which may be influenced by the
patients’ emotional stress and education, as discussed in our previous baseline
evaluation [9]. Dietary intake was assessed by a 3-d dietary diary. The ques-
tionnaire and 3-d dietary diary were collected every 4 mo. The dietary diary was
collected using the same procedure for all patients and referred to non-dialysis
days. The caloric intakes of the 3 d were calculated based on the available and
updated tables of the nutrient composition of food.

Although total protein intakewas not calculated, during the follow-up period
all patients were prescribed the Kidney Disease Outcomes Quality Initiative
(KDOQI)-recommended daily protein intake of 1.2 g/kg of bodyweight [16].When
the daily caloric intake was below 30 kcal/kg of body weight, a nutritional inter-
vention was provided according to the DOQI guidelines [16], consisting of an
individualized diet elaborated by a trained dietitian, based on a patient’s specific
needs and, possibly, on foodpreferences. If patients didnot achieve the energyand
protein goals in the presence of an accessible and functional gastrointestinal tract,
enteral nutrition (EN) by a feeding tube was initiated to fill the nutritional gap
using a disease-specific formula (Dialycare, Abbott, Campoverde di Aprilia, Latina,
Italy). Theadministrationof ENbynasogastric tubewas interruptedwhenpatients
agreed and were able to follow the dietary prescription.

In the presence of gastrointestinal intolerance and/or refusal by the patient to
be fed with EN, intradialytic parental nutrition (IDPN) was provided, using
a standard composition (i.e., lipid emulsion representing 50% and glucose rep-
resenting 50% of non-protein calories; nitrogen provided as a standard amino
acid solution).

Fat-freemass (percentage) and fat mass (percentage) were evaluated by body
impedance analysis [17,18] within 1 h after the start of the first HD session of the
weekwith a multifrequency instrument (Model STA, Akern, Florence, Italy). Body
composition measurements by body impedance analysis as soon as 15 min after
starting the HD session have been shown to be as reliable [19] as when deter-
mined after a dialysis session [20]. Serum albumin and CRP were measured as
previously described [9]. The hospitalization rate and mortality were recorded in
all patients during the 24 mo of clinical observation.
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Data are presented as mean � standard deviation. The Student’s t test for
unpaired data and the Mann–Whitney test for parametric and non-parametric
statistical analyses, respectively, were used as appropriate. The presence of
significant correlations was assessed according to the Spearman test. P < 0.05
was considered statistically significant.
Results

The baseline characteristics of the patients enrolled in this
studywere published in a previous work by our group and aimed
at identifying the prevalence of anorexia [9]. In summary, 14
patients (41%) were anorexic and 20 patients (59%) were non-
anorexic. The anorexic patients were hypophagic and had
a lower caloric intake compared with the non-anorexic patients
(1.682 � 241 versus 1.972.50 � 490 kcal/d, P < 0.05); the FFM
(percentage) was lower in anorexic than in non-anorexic
patients (65.8 � 4.4 versus 70.9 � 8.7, P ¼ 0.05).

Of anorexic patients on HD (n ¼ 14), four patients received an
individualized dietary prescription consisting of 5.52� 1.75 kcal/
kg of body weight per day (405.75 � 181 kcal/d). All patients
followed the individualized dietary prescriptions for the entire
24-mo follow-up.

Four patients received EN through a nasogastric tube for 4 mo
during the entire follow-up period, and one patient received EN
2 mo during the second year of follow-up. In these patients, total
EN was administered (30 kcal/kg of body weight per day).
Therefore, the average caloric supplementation was 1888 � 396
kcal/d. Moreover, two patients each received four courses of
IDPN for 1 mo. One patient received one course of IDPN for 2 mo,
one patient received three courses of IDPN for 1 mo, and one
patient received two courses of IDPN for 1 mo. In this group, the
caloric intervention consisted of 11.23 � 2.73 kcal/kg of body
weight per day (739.4 � 295 kcal/d).

During the 24-mo follow-up, the absence of anorexia was
always detected in non-anorexic patients on HD. No nutritional
intervention was administered in this group.

After the first and second years, cholesterol, albumin,
lymphocyte count, and body mass index did not differ between
the groups (P ¼ NS; Table 1), whereas the FFM (percentage) in
the supplemented anorexic patients significantly improved to
levels that did not differ from those in non-anorexic patients
after 12 and 24mo (65.8� 4.4 versus 65.4� 8.9, respectively, P¼
NS; 65.8 � 4.4 versus 66.7 � 10.78, respectively, P ¼ NS; Fig. 1).
The CRP values were not different at baseline and did not
significantly change during the follow-up period, although
a trend toward normalization of its levels was observed in the
two groups at 24 mo (Table 1).

Morbidity (expressed as the number of patients hospitalized
and the number of total accesses to the hospital per number of
patients) and mortality rates did not differ between the two
groups during the follow-up period (Table 1).

Twenty-five patients were treated with low-permeability
membranes and nine patients with high-permeability
membranes. The Kt/V values were 1.26 � 0.11 and 1.3 � 0.15 in
the anorexic and non-anorexic patients, respectively. The type
and the dose of HD did not influence the occurrence of anorexia.
Discussion

The results of the present study show that nutritional moni-
toring and intervention improves the FFM in anorexic patients
on HD, restoring it to the level of non-anorexic patients. Dietary
counseling in patients on HD is recommended by the European
Best Practice Guidelines for Nutrition [21]. Nutritionists and
sive nutritional counseling and support on clinical outcomes of



Table 1
Characteristics of anorexic (n ¼ 14) and non-anorexic (n ¼ 20) patients on hemodialysis at baseline and during follow-up

Baseline 12-mo follow-up 24-mo follow-up

Anorexic Non-anorexic Anorexic Non-anorexic Anorexic Non-anorexic

BMI (kg/m2) 24.7 � 3.7 23.8 � 3.1 24.2 � 3.8 23.4 � 3.3 23.8 � 3.7 23.5 � 3.0
FM (%) 34.1 � 4.3 29.8 � 9.1 34.6 � 8.8 30.3 � 10.3 33.2 � 10.7 31.6 � 9.7
Albumin (g/dL) 3.8 � 0.4 3.9 � 0.3 4.0 � 0.2 4.1 � 0.4 3.8 � 0.4 4.0 � 0.3
Lymphocytes/mm3 1809 � 808 1801 � 664 1796 � 615 1974 � 854 1587 � 673 1656 � 582
C-reactive protein (mg/dL) 0.96 � 1.5 0.68 � 0.8 1.26 � 1.7 0.96 � 1.3 0.33 � 1.7 0.49 � 0.4
Cholesterol (mg/dL) 146 � 39 153 � 44 137 � 34 153 � 37 140 � 45 158 � 40
Patients hospitalized NA NA 5 (36%) 9 (45%) 7 (50%) 11 (55%)
No. of total accesses to hospital/no. of patients NA NA 1.21 1.1 1.35 1.6
Mortality (no. of patients) NA NA 0 1 0 2

BMI, body mass index; FM, fat mass; NA, not applicable
Differences within groups and between groups are not statistically significant
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dietitians, during their first contact with patients on HD, should
train these patients and their relatives in the knowledge of food
choices and appropriate eating attitudes in favor of a physiologic
food assumption, thus delaying artificial nutritional support, as
indicated by the DOQI guidelines [16].

Several studies have reported a spontaneous increase of
energy intake after the start of HD treatment, probably related to
the decrease of uremic toxins [22–24]. However, during HD,
protein and energy requirements increase, as indicated by the
DOQI guidelines [16]. Also, during dialysis days, food intake is
generally decreased by 10% to 40% [23–25].

In patients on HD, the mortality ratio was found to double
across each of the worsening appetite categories (fromvery good
to poor), and after the appetite categories were dichotomized,
the anorexia was directly related to an almost five-fold increase
in mortality risk [11].

Although Burrowes et al. [12] indicated that, after an adjust-
ment for demographic factors and randomized treatment
assignments, there was a direct association between decreased
self-reported appetite and mortality in patients on HD, this
association was not more significant after an adjustment for
comorbidity. However, as indicated by Lorenzo et al. [26],
anorexia and the consequent hypophagia in HD were unequiv-
ocally related to increased hospitalization rates.

In the present study, we demonstrated that the correction of
hypophagia in anorexic patients on HD determined a similar
outcome as in non-anorexic patients in biochemical and
anthropometric parameters and in a need for hospitalization
over the 24-mo follow-up. Moreover, mortality during the 24-mo
follow-up did not differ between the two groups, suggesting that
the correction of hypophagia also decreases the well-known
*
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Fig. 1. Changes in FFM (percentage) during the follow-up period in anorexic (white
bars) and non-anorexic (black bars) patients on hemodialysis (* P ¼ 0.05). FFM, fat-
free mass.
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increased risk of mortality in anorexic patients on HD [11],
making the risk comparable in anorexic and non-anorexic
patients on HD. Although we observed no difference in
mortality rate, the small sample of patients and the length of
follow-up do not allow one to draw a definite conclusion on
mortality as an outcome.

A trend toward normalization of CRP levels at 24 mo was
observed in the two groups. However, possibly because of the
wide individual variations, the CRP values at 24 mo were not
statistically different from those at baseline and 12 mo.

This evidence supports the relevance of introducing intensive
nutritional counseling for all patients undergoing HD. By this
approach, feeding-related problems were investigated, including
access to food, gastrointestinal intolerance, psychological and
social problems, and possible drug-related issues.

From this view, nutritional counseling is proposed to
decrease/avoid unhealthy food intakes and to improve nutri-
tional markers such as serum albumin, which have been asso-
ciated with a better outcome [27].

The treatment of anorexia in patients on HD is also based
on appetite stimulant administration. Megestrol acetate is one
of the most studied molecules. It may improve appetite,
caloric intake, and nutritional status in patients on HD [28].
However, its positive effects on FFM are controversial, and
megestrol acetate is known to induce several side effects such
as diarrhea, hyperglycemia, thromboembolism, bleeding, and
hypertension, thus limiting its administration in patients on
HD [28].

Oral branched-chain amino acids have been proved to
ameliorate the anorexia and improve protein and energy intakes
in patients on HD [29], but their effects should be tested in larger
clinical trials [28]. Therefore, at present, nutritional counseling
appears to be the most important and cost-effective tool to
improve the nutritional status in patients on HD.
Conclusion

It is important to identify anorexia and hypophagia among
patients on HD in order to improve timely nutritional interven-
tion by nephrologists and nutritionists, thus delaying/preventing
the development of PEWaswell as, possibly, increasedmorbidity
and mortality.

Nutritional support appears to be mandatory in all hypo-
phagic patients on HD. According to the DOQI and the available
international guidelines, oral nutritional supplements, EN, and/
or parenteral nutrition seem to be the best therapeutic
approaches to prevent/treat PEW in hypophagic patients on HD.
sive nutritional counseling and support on clinical outcomes of
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