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Abstract

Secondary hyperparathyroidism is a common complication in hemadialysis patients. Dietary
advice is a significant part of the management with a potentially favorable impact on calcium-
phosphate retention.The purpose of this study was to monitor the nutritional status during the
first year following nutritional advice. Forty one adult hemodialysis patients of Renal Osteodys-
trophy Outpatient Clinic at Sao Paulo University, with a mean age 43.4 (SD15.7) years were
analyzed. Runing the follow-up, some patients were submited to chemical and surgical PTX, and
the analysis was performed based on three groups according to treatment during group diet
(n = 21), group chemical PTX (n = 8) and group surgical PTX (n = 11). Energy, protein calcium
and phosphorus intakes were assessed with 3-d dietary records. Weight, height, Body Mass
Index and percentage of body fat were measured, and biochemical markers of bone metabolism
were determined. Dietary, anthropometric and biochemical measurements were performed at
the beginning of clinical intervention and after 1 year of follow-up. No significant improvement
was observed in energy, protein and calcium intakes during the study, even after nutritional ad-
vice. Phosphorus intake was adequate considering the recommendations. No changes were ob-
served in anthropometric parameters. There were significant decreases in serum total calcium,
ionized calcium, phosphorus, Ca x P product and PTHi levels in patients submitted to surgical
removal of parathyroid glands. Although the surgical PTX presented significant improvement in
biochemical parameters of secondary hyperparathyroidism, dietary control can be effective not
aggravate of the nutritional status and SHPT parameters with a low cost.

O hiperparatiroidismo secundario (HPTS) € uma complicacdo comum em pacientes que rea-
lizam hemodialise. A orientacdo nutricional é parte integrante do tratamento, com potencial
impacto favoravel na retencao de célcio e fosforo. O objetivo deste estudo foi monitorar o estado
nutricional durante um ano de intervenc&o nutricional. Quarenta e um pacientes hemodializa-
dos, atendidos no Ambulatério de Osteodistrofia Renal do Hospital das Clinicas, em S&o Paulo,
com média de idade de 43,4 (15,7) anos foram avaliados. Durante o periodo de avaliacéo,
alguns pacientes foram submetidos & paratiroidectomia (PTX) quimica ou cirdrgica e a analise
foi feita baseada em trés grupos, de acordo com o tratamento: grupo dieta (n = 21), grupo PTX
quimica (n = 9) e grupo PTX cirdrgica (n = 11). Puderam ser avaliadas as ingestoes de energia,
proteina, célcio e fosforo por inquérito alimentar de trés dias. Peso, altura, IMC e % gordura
corporal foram mensurados, bem como marcadores bioquimicos do metabolismo ésseo. As
medidas dietéticas, antropométricas e bioquimicas foram executadas no inicio da intervencao
clinica e apés um ano. Nao houve alteragées significativas nas ingestoes de energia, proteina e
célcio durante o estudo, mesmo apés a orientacdo nutricional. O fésforo dietético permaneceu
dentro das recomendacdes. Nao foram observadas alteractes nos paradmetros antropométri-
cos. Houve diminuicdo significativa no célcio sérico total, célcio idnico, fésforo, produto CaxP e
niveis de PTHi nos pacientes submetidos a PTX cirtrgica. Embora esta pratica tenha apresen-
tado significante melhora nos paréametros bioquimicos do HPTS, o controle dietético pode ser
efetivo para o ndo-agravo do estado nutricional e dos parametros do HPTS com baixo custo.

Resumen

Hiperparatiroidismo secundario (HPTS) es una complicacion comin en pacientes en hemo-
didlisis. La orientacién nutricional es parte integrante del tratamiento con impacto favorable
en la retencion del calcio y del fésforo. El objetivo de este estudio fue supervisar el estado
nutricional durante un afio de intervencion nutricional. Cuarenta y uno pacientes adultos en
hemodialisis del Ambulatorio de Osteodistrofia Renal de la Universidad de S&o Paulo, con edad
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media 43.4 (SD15.7) afos fueron evaluados. Se realizd un seguimiento clinico por un afio, algunos pacientes fueron sometidos a paratioidec-
tomia (PTX) quimica o quirdrgica, las analisis se basearon en tres grupos segun tratamiento: grupo dieta (n = 21), grupo PTX quimica (n=9) e
grupo PTX quirtirgica (n = 11). Abalearon las ingestiones de energia, proteina, grasa, calcio y fosforo por investigacion alimenticia de tres dias.
Peso, altura, IMC, % grasa corporal fueron mensurados, asi como marcadores bioguimicos del metabolismo éseo. Las medidas dietéticas,
antropométricas y bioguimicas fueron ejecutadas en el inicio de la intervencion clinica y después de 1 afio. No hubo alteraciones significativas en
las ingestiones de energia, proteina y calcio durante el estudio, mismo después de la orientacién nutricional. El fésforo dietético estuvo dentro
de las recomendaciones. No fueron observadas alteraciones en los parametros antropométricos. Hubo diminuicién significativa del calcio sérico
total, calcio iénico, fésforo, producto CaxP y niveles de PTHi en los pacientes de PTX quirtrgica. Aunque la PTX quirargica tenga presentado
significante mejoria en los parametros bioguimicos del HPTS, el controle dietético puede ser efectivo en no agravar el estado nutricional y los

parametros del HPTS con bajo costo.

Introduction

Secondary hyperparathyroidism (SHPT) is a common
complication in hemodialysis patients, with high morbid-
mortality and difficult medical control. The condition may
begin in the early stages of chronic renal insufficiency and is
characterized by hyperplasia of parathyroid gland, extreme
parathyroid hormone (PTH) secretion and abnormalities in
calcium and phosphorus metabolism!#. While at present the-
re are no epidemiological studies concerning the prevalence
of SHPT in the dialysis population, it has been shown that
50% of patients in dialysis had an intact PTH level more than
three times the normal level®.

Physiopathologic alterations can lead to bone and mus-
cular pains, itch, vascular calcification, calciphylaxis, bone
fractures, decreased appetite, and abnormalities in palate and
weight loss in varying intensities™®. In addition, deficient
nutrient intake, glucose intolerance, chronic inflammation
and hormonal disturbances are frequently observed in hemo-
dialysis patients”!!, and potentially could contribute to the
development of malnutrition.

The treatment of SHPT consists of clinical manage-
ment based on restriction of phosphorus intake (modifica-
tion of the diet)!*** administration of phosphate binders,
as such as AI(OH),, CaCO,, sevelamer, and the use of pro-
ducts derived from the vitamin D (calcitriol, calcipotriol)
and calcium?®1%16,

Dietary advice is also a significant part of the manage-
ment of SHPT patients. Nutritional counseling should be
effective in reducing the phosphate load and limiting the phos-
phate burden related to an adequate protein intake, with a po-
tentially favorable impact on calcium-phosphate retention'.

A more efficient form of treatment consists of surgi-
cal removal of paratireoid glands (PTX). The indication for
surgery depends on the severity of the disease, the clinical
symptoms and also on co-morbidities. In the same circu-
mstances, chemical PTX is also indicated. The chemical PTX
consists of percutaneous absolute ethanol injection in para-
thyroid glands. This method also has limitations and could
have additional consequences such as extensive fibrosis and
recurrent palsy'®. However, surgical or chemical PTX is so-

metimes unavailable and, as a consequence, most patients
remain in clinical management for several months or years.

It has been demonstrated that high PTH levels can, directly
or indirectly, exert a toxic action on energy and protein metabo-
lism, inducing catabolism and negative nitrogen balance, as well
as alterations in body composition”.

Furthermore, the correction of high PTH levels with para-
thyroidectomy (PTX), can improve nutritional status. Recent
data collected by our group demonstrated a significance impro-
vement in body composition parameters related to nutritional
status six months after PTX%.

The purpose of this study was to monitor the nutritional
status of patients, important in the clinical management of
SHPT, for one year after the patients received nutritional advice.

Subjects

All patients visiting the Renal Osteodystrophy Outpatient
Clinic at Sao Paulo University for the first time were invited to
participate. Those patients under 18 years, or with recent in-
fectious conditions, tuberculosis in treatment, gastrointestinal
diseases, chronic alcoholism, malignant diseases, cardiac and
pulmonary insufficiency, kidney transplantation, and use of
mineralocorticoids were excluded; forty-one (41) patients agreed
to participate and were evaluated. Runing the follow-up, some
patients were submited to chemical and surgical PTX, and the
analysis was performed based on three groups according to tre-
atment during follow-up: group 1- Diet - D (n = 21)- patients
who received exclusive clinical treatment; group 2- chemical PTX
—C-PTX (n = 9) — patients submitted to chemical PTX and group
3 - surgical PTX - 5-PTX (n = 11) — patients submitted to surgi-
cal PTX.Nutritional and biochemical data were obtained at the
beginning of clinical intervention and the nutritional evaluation
performed after one year.

Nutritional assessment

Dietary intake was evaluated by means of 3-day dietary
records that included one dialysis day, one off-dialysis day
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and one weekend day. The mean energy, protein, calcium,
and phosphorus intakes were measured. NutWin software
(Unifesp, Sao Paulo, BR, 2002) was used to calculate mean
nutrient intakes.

Anthropometric measurements as such as weight,
height, tricipital, subscapular and suprailiac skinfold thi-
ckness and midarm muscle circumference (MAMC) were
also taken at the beginning of treatment. Body mass in-
dex (BMI) was calculated as body weight divided by squa-
red height?!. Skinfold thickness was measured using Har-
pender calipers (British Indicators Ltd, Luton, UK). These
measurements were performed by the same observer on
the side of the body opposite to that of the vascular ac-
cess for hemodialysis. MAMC was calculated using the
formula MAMC = arm circumference — (0.314 x TSF)%.
Body Fat (BF) was calculated using the equation offered
by Durnin & Wormersley?.

Data was collected by a nutritionist trained for uni-
formity and accuracy in the techniques in obtaining an-
thropometric and food intake data.

Dietary advice

All patients received dietary counseling based on the
National Kidney Foundation- Disease Outcome Quality
(K/DOQI 2003)% (30 - 35 Kcal/Kg/day and 1.0 - 1.2 g pro-
tein/Kg/day, respectively) at the beginning of the study
and this was reviewed every time that patients visited the
outpatient clinic. In addition, the use of phosphate bin-
ders (CaCo,, sevelamer) were also managed by a trained
nutritionist according to the levels of serum phosphorus
each time a patient visited the clinic.

Biochemical assessment

Blood samples were drawn from the patients befo-
re and after one year. Serum intact PTH (normal range,
8 - 76 pg/ml) was measured by a radioimmunoassay (Cis-
Bio International, ELISA PTH, Gif-sur-Yvette, France).
Serum total calcium (normal range, 8.5 - 10.5 mg/dl), se-
rum-ionized calcium (normal range, 4.8 - 5.4 mg/dl), and
serum phosphorus (normal range, 2.3 - 4.6 mg/dl) were
determined with an automated analyzer (Auto analyzer
Cobas-Integra, Roche). The analyses were made at the
Central Laboratory in the Hospital das Clinicas at Sao
Paulo University.

Statistical analysis

The results were expressed as mean (SD) and me-
dian. The Fisher exact test was used to compare age and

sex between groups. The ONEWAY ANOVA with Tuckey
post-hoc was performed to compare differences betwe-
en the three groups at baseline. The ANOVA for repea-
ted measures was used to analyze parameters at begning
and the end of treatment between subjects at each group.
The Profile test was performed for variable comparasions
between time of PTX within groups. For these analysis
variables were adjusted for PTX time. Variables without
normal distribuition were transformed in logarithm (log
10). Statistical siginificance was defined as p < 0.05. The
analysis was performed using the SAS System for Windo-
ws (Statistical Analysis System), version 8.02 SAS Insti-
tute Inc, 1999 - 2001, Cary, NC, USA.

Results

The characterists of the 41 hemodialysis patients
with secondary hyperparathyroidim divided in three
groups in baseline and after 1 year are reported in Table 1.
Patients included 23 females and 18 males. All the patients
were adults, with 6.8 = 3.1 years in dialysis therapy. No
significant difference in age and sex between groups was
observed (Table 1).

The overall analysis of dietary composition in base-
line and after 1 year of the three goups showed a trend
toward lower energy protein and calcium intake when
compared with K/DOQI* recommendations. However,
mean phosphorus intake was adequate considering the
recommendation (< 17 mg/kg/day). When evaluating in-
dividual phosphorus intake, only 5 (12%) of patients pre-
sented phosphorus intakes higher than 17 mg/kg/day at
the beginning of follow-up. The energy intake at baseline
was found to be significantly higher in patients submit-
ted to surgical PTX.

There are no significant differences in anthropome-
tric parameters between groups at baseline and after one
year, nor when analysis was performed whitin group.

In biochemical parameters the mean PTH levels at
baseline were significantly different between groups. The
mean serum total calcium and ionized calcium were in
the normal range during the follow-up. Serum phospho-
rus was above in all groups at baseline and after one year
(Table 2).

Table 2 presents the biochemical parameters during
follow-up. As expected, a significant decrease in serum
total and ionized calcium, PTH and CaxP, was observed
after surgical PTX.

Significant difference was observed in ionized cal-
cium in dietary advice. Chemical PTX did not decreased
biochemical parameters during the follow-up. However,
no increments were observed in these groups.

199



200

Sarkis KS, Aniteli TM, Peters BSE, Jorgetti V, Martini LA

Table 1 - The nutritional and anthropometric characterists of the 41 hemodialysis patients with secondary hyperparathyroidim divided in three groups,
in baseline and after one year.

Group D (N =21) Group C-PTX (N =9) Group S-PTX (N =11)
Mean S.D. Median  Mean S.D. Median Mean S.D. Median

Age (years) 449 17.8 440 4438 14.9 46.0 396 124 420
Time in HD (years) 6.8 32 6.0 6.4 27 7.0 13 33 7.0
PTX Time (months) - - - 5.8 4.8 6.0 5.6 4.2 5.0
Energy (kcal/day) — baseline 1337.7 3349 1251.7 1438.1 595.0 1416.5 1848.9% 658.6 1647.4
Energy (kcal/day) — after 1y 1379.8 394.7 1394.1 1395.8 574.0 1462.9 1534.4 283.1 1589.2
Energy (kcal/kg/day) — baseline 24.5 10.6 20.8 24.1 85 25.4 21.8 12 28.7
Energy (kcal/kg/day) — after 1y 24.7 8.1 240 24.8 10.4 20.6 247 8.9 214
Protein (g/kg/day) — baseline 1.0 0.5 1.0 1.0 0.3 1.1 1.1 0.3 1.2
Protein (g/kg/day) — after 1y 1.0 0.4 1.0 1.0 0.4 0.9 0.9 0.3 0.8
Calcium (mg/day) — baseline 367.8 146.7 331.8 345.4 181.3 290.6 391.9 175.5 340.6
Calcium (mg/day) — after 1y 316.8 11.8 309.2 2N 95.1 261.6 444.4 143.9 an

Phosphorus (mg/kg/day) — baseline 1.9 53 11.6 1.5 4.5 11.6 13.7 4.1 13.7
Phosphorus (mg/kg/day) — after 1y 1.1 34 11.3 11.8 4.4 10.9 12.3 3.8 115
BMI (kg/m?) — baseline 24.4 6.3 232 22.9 2.1 23.7 24.2 47 23.6
BMI (kg/m?) — after 1y 241 6.4 226 235 3.0 235 239 43 214
BF (%) — baseline 27.2 11.2 28.1 26.9 7.9 28.1 25.5 1.9 22.8
BF (%) — after 1y 21.2 8.9 29.5 25.5 8.5 28.1 26.1 12.6 254
MAMC (mm) — baseline 23.1 45 22.5 22.9 2.7 220 24.7 36 23.7
MAMC (mm) — after 1y 23.2 4.7 23.1 24.0 2.1 238 24.1 3.1 245
TST (mm) - baseline 16.8 10.5 14.4 15.1 6.9 19.0 16.5 9.9 14.2
TST (mm) — after 1y 15.1 8.2 14.0 13.0 5.7 13.0 15.9 104 14.5
SeST (mm) - baseline 16.0 10.6 14.4 12.8 5.7 12.6 18.0 9.0 19.0
SeST(mm) — after 1y 15.7 10.4 13.0 1.9 4.6 11.0 18.9 10.3 20.0
SiST (mm) — baseline 15.3 10.7 14.0 13.7 5.8 13.0 17.2 11.6 12.0
SiST (mm) — after 1y 13.1 8.5 13.0 12.1 5.9 11.0 16.7 10.3 16.5

BMI = body Mass Index; BF = body fat; MAMC = midarm muscle circumference; TST: tricipital skinfold thickness; SeST: subscapular skinfold thickness; SiST: suprailiac skinfold
thickness ; Kcal = Kilocalories.
*p < 0.05. Oneway ANOVA test.

Table 2 - The biochemical characterists of the 41 hemodialysis patients with secondary hyperparathyroidim divided in three groups, in baseline and
after one year.

Group D (N =21) Group C-PTX (N =9) Group S-PTX (N =11)

Median Mean S.D. Median Mean S.D.

Serum Ca (mg/dL) — baseline 10.12 0.7 10.0 10.0¢ 0.7 9.8 10.8™ 13 10.6
Serum Ca (mg/dL) - after 1y 10.0 0.6 10.0 10.0 0.3 10.0 8.8 1.5 8.6
Serum Cai (mg/dL) — baseline 5.2 0.2 5.2 5.1 0.4 5.1 5.2 0.5 5.0
Serum Cai (mg/dL) — after 1y 5.11 03 5.0 5.0¢ 0.2 5.0 4.5¢ 0.7 44
Serum P (mg/dL) - baseline 6.2 1.8 6.5 5.5 1.1 5.0 6.3 14 6.7
Serum P (mg/dL) — after 1y 6.0 2.0 5.6 5.8 0.8 5.8 49 2.3 47
Ca x P (mg/dL2) - baseline 63.2 18.6 63.0 55.5 13.4 50.5 69.3 20.7 71.0
Ca x P (mg/dL2) - after 1y 60.6 19.6 56.8 58.4 8.6 58.0 44.0° 214 40.4
PTH (pg/dL) - baseline 373.8° 436.9 271.5 771.8° 238.7 762.0 883.7°™ 215.6 875

PTH (pg/dL) — after 1y 470.7 390.1 4155 618.4° 384.4 435.0 246.2' 180.1 297.0

*p < 0.05. Oneway ANOVA test. — T Profile test, a p < 0.01. ANOVA for repeted meansures; Group S-PTX = Group D and Group C-PTX; b p < 0.05 ANOVA for repeted meansures;
Group D = Group S-PTX and Group C-PTX; ¢ p < 0.05 ANOVA for repeted meansures; Group S-PTX = Group C-PTX; d p < 0.05 ANOVA for repeted meansures; Group S-PTX = Group
D and Group C-PTX.
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Discussion

The present study is unique in presenting nutritional
data in severe hyperparatireoidism patients at beginning of
clinical intervention and after one year of follow-up. No sig-
nificant differences were observed between the three forms
of treatment. The group without surgical removal of para-
thyroid glands did not present significant increases in bioche-
mical markers of SHPT as such as PTH, phosphorus and Ca
x P product. In part, this can be attributed to dietary advice,
at least with regards to phosphorus control and the use of
phosphorus binders.

Significant dietary inadequacy in terms of energy and
protein was observed in the evaluated patients. Low protein
and energy intake has been frequently observed in patients
in hemodialysis®?¥. However an adequate protein intake
is necessary to ensure neutral or positive nitrogen balance
and an adequate energy intake is important for the main-
tenance of nitrogen balance, even when sufficient amounts
of protein are provided, further assisting in maintaining nu-
tritional status?.

The low energy intake in our patients could be explai-
ned, in part, by reduced appetite, intercurrent illness, physi-
cal illnesses affecting gastrointestinal function, and also by
the low socioeconomic levels of the patients. By the other
hand, low protein intake could be related to the phosphorus
content of protein rich foods, since the patients were instruc-
ted to decrease the phosphorus content of the diet.

Ruffino et al.?® observed that dietary phosphorus control
can only be achieved if there is a severe protein restriction of
diet which can induce malnutrition. Indeed, it was argued
that, if the offering of energy is to be satisfactorily main-
tained, the restriction of proteic foods must not compromi-
se the nutritional status of the patient14. However, after a
detailed dietary counseling, none of the evaluated patients
reached the proposed values for energy and protein intakes,
indicating that the use of dietary supplements should be
considered for these patients in order to ensure an adequate
energy/protein balance.

On the other hand, after one year of nutritional advice,
serum phosphorus and iPTH levels and CaxP did not signifi-
cantly increase, but the serum ionized calcium did significan-
tly decrease suggesting that the clinical management which
includes nutritional advice contributed, at least in part, to
the not aggravate of the SHPT parameters.

Calcium intake can be considered adequate, since there
were extra sources of the nutrient in form of supplements
and calcium content in dialysis procedure.

It is important to consider that using 3-day records to
measure nutrient intake is a complex task that must take
into consideration human behavior, changes in the patient’s
usual diet, underreporting of foods perceived as unhealthy, as
well as limitations in nutrient composition Tables and data-
bases. These errors can be minimized by motivating the pa-
tient to provide accurate information, and by increasing the
number of days for dietary evaluation. Furthermore, nutrient
intake data is valuable in assessing nutritional status when
used in conjunction with anthropometric and biochemical
data, as performed in the present study:.

There are no differences in anthropometric parameters.
Similar to Rezende et al.” when compared hemodialysis pa-
tients with and without SHPT. Maybe the anthropometric
measurements have not been sensitive enought. Nutritional
status evaluation in dialysis patients should be analysed with
caution, since several conditions, as such as hydration, dialysis
adequacy and the presence of comorbidites, interfere with the
body compartments. Therefore the body composition evalua-
tion in SHPT patients requires more sensitive methods.

The use of more sensitive and reliable methods for the
evaluation of body compartments in chronic renal failure pa-
tients, such as bioelectrical impedance and Dual Energy X-
ray Absorptiometry (DXA), have been proposed, Woodrow
et al.” found that body fat measures obtained by skinfold
thickness were similar to DXA. A study by Peters et al.
which evaluated changes in body composition in SHPT pa-
tients after PTX, did not find significant improvement when
data were analyzed by conventional Bioelectrical Impedance
Analysis (BIA). However, the same data analyzed by Bioim-
pedance Vector Analysis (BIVA) identify subtle changes in
body composition six months after surgery.

As expected, surgical PTX was effective in normalizing
biochemical parameters of secondary hyperparatiroidism.
Chemical PTX, howecer, did not significantly decreased the-
se parameters. According to Tanaka et al.*, the PTHi reached
recommended levels after one year of utilization of ethanol.
In the present study, the biochemical evaluation was perfor-
med at mean of five months after Chemical PTX, indicating
that a longer period of evaluation is necessary to better eva-
luate these treatment effects.

In conclusion, our findings indicates that, although
surgical PTX presented significant improvement in bioche-
mical parameters of secondary hyperparathyroidism, besi-
des not worsening in nutritional parameters were observed
during the follow-up, the present study indicates that die-
tary advice is important in the management of these pa-
tients with a low cost.
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