Peritoneal Transport Kinetics Correlate With Serum Albumin But
Not With the Overall Nutritional Status in CAPD Patients
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® The present study evaluates the influence of the peritoneal transport rate (PTR) on the nutritional status of
cuntlnunus ambulatory peritoneal dialysis (CAPD) patients. Addltlonally, prcnteln intake, dlaly5|s adequacy, and
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on the nutritional status (evaluated as a compos-
ite nutritional index) of CAPD patients. Addi-
tionally, we investigated the role of protein in-
take, dialysis adequacy parameters, and some
clinical wvariables on the patient’s nutritional
status.

PATIENTS AND METHODS

From a cohort of CAPD patients, we selected those to
whom a pertoneal equilibration test (PET) and a nutnitional
evaluation were performed within a 2-month period, provided
there was absence of peritonitis or any major clinical event
that could affect PTR or nutritional status.
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MAMA = [MAC - =(TSF)[%4n
(-6.5 for females or — |(h for males).™

The following clinical variables were also recorded and
considered for analysis: age sex, presence of DM, BSA (cal-
culated by the Du Bois method®*), time on dialysis, pentonitis
rate, and hemoglobin.

Statistical Analysis

Data are presented as mean values * SD or median (per-
centiles 25% to 75%). Pearson’s correlation and simple linear
regression were used to evalvate the uwmivanate association
between the NI or SA. with the studied variables. Kruskal-
Wallis one-way analysis of varance [ANOVA) was used to
compare the results of the nuintional evaluation of the differ-
ent peritoneal transport types. Multiple linear regression and
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Table 1. Results of the Nutritional Evaluation According to the Peritoneal Transport Type

Transporter Typs

Warable High (n=a) High-Average (n = 14) Low-Average In = 16) Lowin=4) P Value

Percentage calorie intake* £9.2 (56-100) 70.6 (50-134) 67.4 (46-87) 59.7 (54-T1) 0.90
in infake’ 7936 07V TA2(49147) . 839(53-109) 60-69). .. ..

NOTE. Data are mean values (percentiles 25% to 75%)
* From the usual recommendation.®
T Difference only between high and low transporters.
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e Variable Coefficient P Value Coefficient P Val
- D/P4 Cr
D/P4 Cr 5129 0.504 8.927 0.231
Fig 1. Correlation between the D/P4 Cr rate and KW -0.812 0.421
B the NI showing the lack of association between these Crcl -0.042 0.03
3 variables (note that the NI is higher as the malnutrition NECR 3224 0.531 0.674 0.88

. bhecomes more severe).
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Fig 2. Two-way ANOVA results of the NI (mean +
SE) according to the different peritoneal transport
types and the total weekly KW. The solid bars repre-
sent patients with total weekly KW <= 1.8 and the open
bars represent patients with total weekly KW = 1.8.
The numbers in parentheses indicate the number of
patients in each group. There were no significant dif-
ferences according to transport type [r - 048 P =
0.78] or KW [r - 3.38: P = 0.87].

dialysis adequacy indicators as independent fac-
tors. In this analysis, the NI was used again as
the dependent wvariable, and PTR (classified as
type of transport: high. high-average, low-aver-
age, or low) and dialysis dose (classified as low
[Kt/V < 1.8 or CrCl < 60 L/wk/1.73 m’] and
high [KtV = 1.8 or CrCl = 60 L/wk/1.73 m*))
were used as the independent variables. We de-
cided to used the median value of both Kt/V (1.8)
and CrCl (60 L/wk/1.73 m?) as the cut-off point
between high and low dialysis dose, as the most
balanced patient distribution was observed at
these levels.

KtV and PTR were unable to explain the NI
(Fig 2): neither of these variables was associated
with differences in the NI Dividing each of the
four peritoneal transport types according to the
two levels of Kt/V, there were no intragroup or
intergroup differences in NI Patients with low
and high transport rates and with low dialysis
dose appeared to have a poorer, but not statisti-
cally significant NI. When CrCl was used as the
adequacy dialysis variable, neither CrCl nor the
PTR could significantly explain the NI (Fig 3).

Once we evaluated the influence of PTR,
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NPCR, and dialysis adequacy on the NI, we stud-
ied whether the SA level, which has been repeat-
edly used as a marker of malnutrition, was influ-
enced by these wariables. In the univariate
analysis, a significant inverse correlation be-
tween SA and PTR was observed (Fig 4). Other
significant associations were observed between
SA and BSA (r = 0.41: P = 0.007), age (v =
-0.39: P = 0.0l), DM (0 = no DM and 1 =
DM: r = -0.35: P = 0.02), and the drained
volume at the end of the PET (r = 0.33; P =
0.03). No other studied variable was significantly
associated with SA.

In the multiple regression analysis, the ade-
quacy variables did not significantly predict SA.
With this analysis, PTR strongly predicted the
SA level, and the clinical variables BSA. age,
and DM were also important predicting factors.
As collinearity between age and DM was de-
tected, we developed two models that most sig-
nificantly predict SA: one that included D/P4 Cr,
BSA., and age, and another one that includes DY/
P4 Cr, BSA, and DM (Table 3). The significance
of the variables DM and age was nullified when
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Fig3. Two-way ANOVA results of the NI (mean +
SE) according to the different peritoneal transport
types and the total weekly CrCl. The solid bars repre-
sent patients with total weekly CrCl < 80 L/'wk/1.73
m® and the open bars represent patients with total
weekly CrCl=60 L/wk/1.73m?, The numbers in paren-
theses indicate the number of patients in each group.
There were no significant differences according to
transport type [r - 0.84: P - 0.43]1 or CrCl fr - 238: P
= 0.13).
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Fig 4. Inverse correlation between the D/P4 Cr rate
and SA. The higher the PTR, the lower the SA.

both were included in the same model due to
collinearity. As D/P4 Cr was the most important
predicting factor in these models, we performed
two-way ANOVA, using SA as the dependent
variable and the PTR and dialysis adequacy vari-
ables as the independent factors, similar to the
NI analysis (Figs 5 and 6). Dividing each of the
four peritoneal transport types according to two
levels of dialysis dose, we did not observe any
mntragroup difference in the SA level. Neverthe-
less, we showed an intergroup trend to a decrease
in the SA level the higher the transport type was,
independent of a high or low dialysis dose. In

Table 3. Best Multiple Regression Models
To Predict SA

Model 1 (R = 0.72, Model 2 (R = 0.71,
RE =048 P< R®= 046, P <
0.0001) 0.0001)

Variable Coefficient P Value Coefficient P Value
Age -0.011 0.015
DM -0.345 0.033
BSA 1.191 0.002 1.133 0.004
D/P4 Cr -2.489 0.0004 -2.655 0.0002

NOTE. Age and DM were nullified when both were m-
cluded in the same model. as they were collinear van-
ables.
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Fig 5. SA (mean = SE) according to the different
peritoneal transport types and the total weekly KW,
The solid bars represent patients with total weekly Kt/
V < 1.8 and the open bars represent patients with
total weekly KW = 1.8. The numbers in parentheses
indicate the number of patients in each group.
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Fig 8. SA (mean = SE) according to the different
peritoneal transport types and the total weekly CrCl.
The solid bars represent patients with CrCl < 60 L/
wk/1.73 m? and the open bars represent patients with
CrCl = 80 L/wk/1,73 m®. The numbers in parentheses
indicate the number of patients in each group.
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spite of the previous trend. the only significant
difference in the SA level was observed between
low-average and high transporters when both had
a high dialysis dose, being higher in the former.

DISCUSSION

Our CAPD population is younger than most
others reported,”® which could be partially influ-
enced by the fact that we do not have a chronic
hemodialysis program, so almost all our chronic
dialysis patients are on CAPD. In our sample,
calorie and protein intake were lower than I€C-
ommended.” Similarly. the NPCR was lower
than recommended.” As we have previously ob-
served,” there was a high frequency of malnutri-
tion in our patients, which is similar to the high-
est reported in literature; yet, the frequency of
severe and moderate malnutrition levels was
higher than that reported by most others,"***

We did not find any correlation between PTR
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found between the PTR and SA (the higher the
PTR, the lower the SA) (Fig 4). As protein intake
was not different between the transport groups
and NPCR was not a significant factor predicting
the SA level, lower protein intake does not ap-
pear to be related to the lower SA levels seen in
the higher transport types. Other factors, such as
increased peritoneal protein losses'™'? or lower
protein synthesis, could be implicated.

We found that SA can be predicted by two
multiple regression models, including D/P4 Cr
rate, BSA, and either age or DM. Blake et al®
using a multiple regression analysis. and Malho-
tra et al,*® using a logistic model, also have found
that the major predictors for a low SA are ad-
vanced age. diabetes, and PTR, whereas dialysis
dose was not associated. However, none of these
investigators described the DM type or reported
whether they found collinearity between age and
DM. We demonstrated collinearity between the
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more comprehensively evaluated nutritional sta-
tus (as measured by a NI). Harty et al'” found
no correlation between PTR. peritoneal protein
losses, and direct measures of body composition,
yet they suggested a possible link between perito-
neal permeability, overhydration, and hypoal-
buminemia. The low SA associated with poor
prognosis in CAPD patients, and primarily asso-
ciated with higher peritoneal transporters, could
be associated with factors other than malnutri-
tion. In this sense, hypoalbuminemia seems to be
a matrker rather than a direct cause.

We conclude that there is no correlation between
PTR (as measured by PET) and the nutritional sta-
tus (determined by a NI). In this study. dialysis
adequacy or protein intake did not appear to sig-
nificantly contribute to developing malnutrition in
patients on CAPD. The most important correlation
of the SA level was the inverse one observed with
PTR. Age and DM, which could show interdepen-
dence, should be considered as clinically important
predicting factors for the SA level.
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