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Abstract Conflicting results have been reported in small
non-homogenous groups of children with chronic renal
failure in terms of casual blood pressure and ambulatory
blood pressure monitoring (ABPM) parameters and left
ventricular hypertrophy (LVH). The aim of our study was
to assess the value of ABPM and hematological and
biochemical parameters in predicting LVH in children on
chronic peritoneal dialysis (CPD). Echocardiography and
24-h ABPM were performed in addition to routine biochem-

ical and hematological evaluations in 47 children on CPD (26
male, 21 female; mean age 14.74±3.52 years). Mean daytime
systolic blood pressure (SBP) and mean daytime diastolic
blood pressure (DBP) values were found to be higher than the
mean casual SBP and DBP (p=0.001) values. Thirty-three
(70.2%) children had LVH. The correlations between the left
ventricular mass index and ABPM variables were good.
Stepwise multiple regression analysis revealed daytime
SBP load (β=0.652; p<0.01) and hematocrit (β=−0.282;
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p<0.01) to be independent predictors of LVH. The sen-
sitivity, specificity, positive predictive value, and negative
predictive values for the combination of the SBP load >15%
and hematocrit value <31% for predicting LVH were 95
[95% confidence interval (CI) 76–99], 78 (95%CI 45–94),
91 (95%CI 73–98), and 88% (95%CI 69–96%), respectively.
We conclude that: (1) LVH is prevalent in children on CPD,
and (2) a target hematocrit level >31% and daytime SBP
load <15% may be preventive for the progression of LVH in
the follow-up of children on CPD.

Keywords Blood pressure load . Children . Chronic
peritoneal dialysis . Hematocrit . Left ventricular hypertrophy

Introduction

Ambulatory blood pressure monitoring (ABPM) can be
used to precisely characterize the variations in blood
pressure (BP) that occur during daily activities [1]. It is
also superior to casual blood pressure (CBP) in predicting
cardiovascular morbidity and mortality in adults [2]. To
date, there have been no outcome studies on ABPM levels
in children [3]. In children with primary hypertension, the
left ventricular mass (LVM) index has been found to be
weakly correlated with 24-h systolic BP (SBP) (r=0.34; p<
0.05), 24-h systolic SBP load (r=0.38; p<0.05), daytime
SBP load (r=0.37; p<0.05), nighttime SBP (r=0.33; p<
0.05), and nighttime SBP load (r=0.38; p<0.05) [4].
However, conflicting results have been reported in small
non-homogenous groups of children with chronic renal
failure (CRF), including chronic peritoneal dialysis (CPD),
hemodialysis (HD), and predialysis patients in terms of
CBP and ABPM parameters and LVH [5–10].

A few studies have reported a positive correlation
between the LVMI and indexed SBP [6], interval change
in indexed SBP [9], normalization of SBP [10], and
interval change in nighttime SBP load [8], while others
have reported the absence of any relationship between BP,
the BP index, or blood pressure load in patients with CRF
[5, 7].

The aim of our study was to identify predictors of left
ventricular hypertrophy (LVH) in a homogenous group of
children with CRF on CPD. To this end, ABPM and

hematological and biochemical parameters were evaluated
together with echocardiography. To the best of our
knowledge, our study cohort is the largest population
sample of children on CPD reported to date for whom left
ventricular geometry was assessed together with ABPM
and routine hematological and biochemical variables.

Materials and methods

Subjects

This was a cross-sectional, multicenter study (five different
pediatric nephrology centers in Turkey) involving 47 children
on CPD. The patient cohort consisted of all CPD patients who
presented to the participating pediatric nephrology centers for
routine follow-up visits between October 2007 and February
2008. Inclusion criteria were (1) duration of CPD ≥3 months,
(2) age between 6–20 years, (3) height≥120 cm (due to the
absence of ABPM reference tables for children <120 cm), (4)
and absence of any primary and congenital myocardial
disease. The study was conducted according to the Declara-
tion of Helsinki, and the Human Research Ethical Committee
of Kocaeli University Hospital approved the study. Informed
consent was obtained from the patient and/or from the parents
of each patient.

A review of the medical records and personal interviews
were used to determine the age, sex, cause of chronic renal
disease, duration of renal failure, duration of CPD, and type
of antihypertensive medications. Clinical and laboratory
data were collected on the day of the echocardiographic
evaluation. Results of routine biochemical and hematolog-
ical tests [urea, creatinine, calcium, phosphate, alkaline
phosphatase, sodium, potassium, chloride, total protein,
albumin, cholesterol, triglycerides, high-density lipoprotein
(HDL), very low density lipoprotein (VLDL), low-density
lipoprotein (LDL), homocysteine, ferritin, transferrin satu-
ration, intact parathyroid hormone (PTH), blood gases,
complete blood count, highly sensitive C-reactive protein
(CRP), serum N-terminal-pro-brain natriuretic peptide (NT-
pro-BNP), 24-h urine creatinine, and urea] were obtained.
The estimated glomerular filtration rate (eGFR) was
calculated as a measure of residual renal function from
the formula:

GFR ¼ U volume mlð Þ � U urea mg=dlð Þ=P urea mg=dlð Þ � U creatinine mg=dlð Þ=P creatinine mg=dlð Þ½ � � 1:73 m2

2� 1440� body surface area m2ð Þ
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where U is urine and P is plasma. The values of Kt/V urea
for each patient were also calculated during the study
period.

Serum NT-pro-BNP measurement

Serum NT-pro-BNP was quantified by an electrochemilu-
minescence immunoassay on an Elecsys 2010 analyzer
(Roche Diagnostics, Indianapolis, IN) with an inter-assay
coefficient of variation (CV) of 2.6% at 1068 pg/ml and a
measuring range from 5 to 35,000 pg/ml. For samples with
NT-pro-BNP concentrations above the measuring range, the
final concentrations were taken as 35,000 pg/ml.

BP measurements

Casual BP was measured three times, with 10-min intervals
between measurements, by the auscultation method using
an appropriately sized cuff while the patient was at rest in a
sitting down position. The diagnosis of hypertension for
casual BP was based on the fourth report of the National
High Blood Pressure Education Program Working Group
on High Blood Pressure in Children and Adolescents [11].
Systolic and diastolic BP (DBP) were indexed to the age-,
sex-, and height-specific percentiles for each subject
(measured SBP or DBP divided by the age-, sex-, and
height-specific 95th percentile SBP or DBP). Standard
deviation scores (SDS) for SBP and DBP were also
calculated [11].

The ABPM was performed by the oscillometric method
using Spacelabs Monitor model 90207 (SpaceLabs Medi-
cal, Redmond, WA). The monitor was set up to measure BP
every 20 min from 08:00 AM to 08:00 PM and every 30 min
from 08:00 PM to 8:00 AM using appropriate cuff size. A
diary of the patient was evaluated with a personal interview.
Records with fewer than 70% readings were considered to
be unsuccessful and repeated [12]. SBP and DBP were
determined for daytime (08:00 AM to 08:00 PM), nighttime
(midnight to 06:00 AM), and 24-h periods [12]. Dipping was
defined as a ≥10% drop in mean SBP or DBP between the
daytime and nighttime measurements. The BP load was
defined as the percentage of BP readings for a given period
that exceeds the ABPM 95th percentile for that patient.
SDS for ABPM were calculated using the LMS reference
tables (LMS reference values of mean 24-h, daytime and
nighttime systolic, diastolic and mean arterial BP relative to
gender, age and height) developed by Wühl et al. [12], who
used the modified LMS method of Cole and Green [13].

Echocardiography

An echocardiography was performed with the peritoneal
cavity empty of dialysis solution for each patient as a part

of the routine evaluation. Two-dimensional and M-mode
echocardiographies were performed using the Toshiba Xario
device (Toshiba Medical Devices, Hamamatsucho, Tokyo)
operated by an experienced pediatric cardiologist in each
center who was unaware of the results of the BP measure-
ments. Standard techniques were used. The LVM was
measured according to the American Society of Echocardi-
ography criteria [14] and calculated using the Devereux
formula [15]. The left ventricular mass index (LVMI) was
calculated by dividing LVM by height2.7 to minimize the
effects of age, gender, and overweight status. The LVH was
defined as an LVMI >95th percentile (38 g/m2.7) for normal
children and adolescents. Relative wall thickness (RWT)
was measured to assess the left ventricular geometric
pattern. Patients with LVH and elevated RWT (≥0.35)
had concentric LVH, and those with LVH and normal
RWT (<0.35) had eccentric LVH. Concentric remodeling
was defined as an elevated RWT, but with normal LVMI
[16, 17]. The echocardiograms were performed by four
cardiologists.

Statistical analysis

The results were analyzed using SPSS for Windows ver.
13.0 (SPSS, Chicago, IL), and the descriptive statistics are
presented as mean ± standard deviation (SD) if equally
distributed or as median and interquartile range (IQR) if
unequally distributed. Univariate analysis for group com-
parisons were performed using the Student t test for equally
distributed variables, the Mann–Whitney test for unequally
distributed variables, and the chi-square test for categorical
variables. The degree of association between LVMI and
clinical and laboratory variables were determined using the
Pearson or Spearman correlation coefficient, where appro-
priate. Stepwise multiple regression analysis was performed
to assess whether there were significantly independent
predictors of LVMI. Receiver operating curve (ROC)
analysis was performed to predict the cut-off value of the
best independent variable for LVMI.

Results

The study population comprised 47 (female/male, 21/26)
patients on CPD [automated peritoneal dialysis (APD), n=
10; continuous ambulatory peritoneal dialysis (CAPD), n=
31; APD and CAPD, n=6]. The disorders causing end-
stage renal disease (ESRD) in the study population included
glomerular diseases (n=24; 51%), congenital urologic
disorders (n=19; 40%), and unknown etiologies (n=4;
9%). CPD was the first treatment modality as renal
replacement therapy in 46 patients; hemodialysis was
performed before CPD in one patient for 54 months. Dwell
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volume ranged from 800 to 1200 ml/m2; Patients on CAPD
used four to five bags and those on APD ± CAPD used six
to ten bags. Median duration of CPD was 29 months (range
3–123 months; IQR 47 months). Twenty-seven patients had
a urine output of >400 ml/day (median 1200 ml; range
500–2900 ml/day), and 20 patients were anuric for
17 months (range 1–120 months). Twenty-eight patients
(60%) were taking antihypertensive medications, of whom
11 were on one drug, nine were on two drugs, and eight
were on more than two drugs; 22 of these were on
angiotensin converting enzyme inhibitor. Thirty-six patients
(77%) were on erythropoietin treatment. BP control was
achieved in 57.4% of patients based on casual BP
measurement: 17 patients (36.2%) had systolic and diastolic
hypertension, and three (6.4%) had diastolic hypertension
alone. The mean Kt/V urea was 2.26±0.60 (range 1.22–
3.95), with the Kt/V urea >2.0 in 66.6% of the patients. The
patient characteristics are presented in Table 1.

Casual BP and ABPM data of the patients are shown in
Table 2. Daytime mean SBP and mean DBP values were
found to be higher than mean casual SBP and DBP (p=
0.001).

The mean LVMI was 49.53±16.37 g/m2.7 (IQR 25.02–
93.97), and 33 (70.2%) children had LVH. Only one of the
patients had normal RWT and LVMI, whereas 13 (27.7%)
had concentric remodeling and 33 (70.2%) had concentric
hypertrophy. No eccentric hypertrophy was recorded.

When the patients were classified according to the criteria
used by Sorof (SBP load >50% and 24-h SBP index >1.0), 18
patients had SBP load >50% and a 24-h SBP index >1.0.
Seventeen patients (17/18; 94.4%) in this group, and 16 of the
remaining patients (16/29, 52.2%) had LVH (p <0.005). The
sensitivity, specificity, positive predictive value, and negative
predictive values for the criteria used by Sorof were 52 (95%
CI 35–68), 93 (95%CI 69–99), 94 (95%CI 83–99), and 45%
(95%CI 31%–60%), respectively.

Variable Mean±SD Median IQR Minimum–maximum

Age (years) 14.74±3.52 16.06 5.44 6.03–19.95

Height (cm) 141.8±14.4 145.5 26.0 120.0–177.0

Duration of CPD (months) 33.90±27.11 28.88 47.01 3–123

Kt/V urea 2.26±0.60 2.15 0.65 1.22–3.95

Residual GFR (ml/min/1.73 m2) 1.78±2.41 0.55 2.76 0–9.07

24-h urine volume (ml) 603±802 150 1050 0–2900

Hemoglobin (g/dl) 9.97±1.90 10.0 2.40 6.3–13.6

Hematocrit (%) 29.1±5.3 29.3 7.4 18.4–39.8

Albumin (gr/dl) 3.78±0.63 3.72 1.00 2.30–4.90

PTH (pg/ml) 502.5±553.5 296 525.7 3.0–2,500.00

Homocysteine (mmol/l) 18.18±13.99 12.9 9.5 5.40–80.00

hs-CRP (mg/dl) 0.67±2.44 0.28 0.22 0.02–16.60

NT-pro-BNP (pg/ml) 6068.7±9375.7 2210.0 5645.8 89.93–35,000.00

Table 1 Descriptive character-
istics of 47 children on CAPD

hs-CRP, Highly sensitive C-
reactive protein; Kt/V index of
effectiveness of dialysis treat-
ment; GFR, glomerular filtration
rate; IQR, interquartile range;
CPD, chronic peritoneal dialy-
sis; PTH, parathyroid hormone;
SD, standard deviation; NT-
pro-BNP, N-terminal-pro-brain
natriuretic peptide

Parameters Casual BP ABPM

Daytime Nighttime

Systolic BP (SBP)

Mean SBP (mmHg) 118.44±21.26 (78–185) 124.30±20.86 (86–166) 115.34±21.42 (81–163)

Load (%) 43.27±40.90 (0–100) 49.50±43.12 (0–100)

SDS 1.04±1.87 (−2.34–6.48) 1.29±2.84 (−4.23–9.38) 1.85±2.40 (−2.11–9.00)
Dipping (%) 8.28±7.21 (−7.8–25.00)
Non-dipper, n 30 (61%)

Diastolic BP (DBP)

Mean DBP (mmHg) 77.38±16.99 (40–117) 81.32±18.33 (49–117) 72.87±19.77 (41–117)

Load (%) 48.60±41.80 (0.00–100.0) 58.23±41.12 (0.0–100.0)

SDS 1.22±1.46 (−1.73–4.71) 1.85±3.39 (−3.61–9.11) 2.66±2.94 (−2.92–8.36)
Dipping (%) 13.34±12.95 (−8.3–52.5)
Non-dipper, n 22 (47%)

Table 2 Casual blood pressure
and ABPM parameters of the
patients

ABPM, Ambulatory blood
pressure monitoring; SDS, stan-
dard deviation score; BP, blood
pressure

Data are presented as mean±SD;
minimum-maximum vaues are
given in parenthesis
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The prevalence of LVH was higher among hypertensive
patients based on casual BP (85 vs. 60%, p=0.056). The
sensitivity, specificity, positive predictive value, and nega-
tive predictive values for HT based on casual BP were 52
(95%CI 35–68%), 79 (95%CI 52–92%), 85 (95%CI 71–
93%), and 41% (95%CI 27–56%), respectively.

The correlation between LVMI and casual and ABP
variables (day- and nighttime BP, SDS, and BP load values
for SBP, DBP, and MAP) ranged from −0.428 to 0.759 (p<
0.001; Table 3); the highest correlations were with daytime
SBP load (r=0.703; p<0.001), nighttime SBP-SDS (r=
0.736; p<0.001), nighttime SBP load (r=0.759; p<0.001),
nighttime DBP (r=0.744; p<0.001), nighttime DBP-SDS
(r=0.708; p<0.001), and nighttime DBP load (r=0.733;
p<0.001).

The correlations between LVMI and duration of CPD,
duration of anuria, urine volume, residual GFR, hemoglo-
bin, hematocrit, creatinine, albumin, LDL and NT-pro-
BNP were poorer, with the highest correlation occurring
between LVMI and pro-BNP (r=0.583; p<0.001; Table 3).
The correlation between left ventricle end-diastolic diame-
ter (LVEDD/body surface area) and pro-BNP was the same
(r=0.487; p=0.001).

A comparison of certain variables and casual and ABPM
variables according to the LVMI is shown in Table 4. All
ABPM parameters, hematocrit, casual SBP-SDS, and NT-
pro-BNP were significantly different in the group with
LVMI≥38 g/m2.7(≥95th percentile), whereas casual SBP,
DBP and DBP-SDS values did not show any significant
difference.

Stepwise multiple regression analysis was performed to
assess whether there were significantly independent pre-
dictors of LVMI. Variables with p<0.10 from the univariate
analysis were entered into the regression model. Daytime
SBP load (β=0.652; p<0.01) and hematocrit (β=−0.282;
p<0.01) was found to independently predict LVH. The
ROC analysis for daytime SBP load and hematocrit is
shown in Fig. 1. Sensitivity, specificity, positive predictive
value, and negative predictive value for a daytime SBP load
>15% in determining LVH was recorded as 79, 71, 87, and
59%, respectively; for a hematocrit value <31% in
determining LVH, these were recorded as 76, 71, 86, and
56%, respectively. The prevalence of LVH was 95% in
patients (19/20) with both SBP load >15% and hematocrit
<31% compared with 22% in patients (2/9) with both SBP
load <15% and hematocrit >31% (p<0.001). The sensitiv-
ity, specificity, positive predictive value, and negative
predictive values for this combination for predicting LVH
were 95 (95%CI 76–99%), 78 (95%CI 45–94%), 91 (95%
CI 73–98%), and 88% (95%CI 69–96%), respectively.

Discussion

The reported causes of LVH in children are similar to those
in adults, with low hemoglobin, high PTH, and hyperten-
sion being the leading causes for LVH in CRF [18]. LVH is
prevalent and severe even in patients on maintenance
dialysis [9, 10, 18, 19]. Longitudinal studies in small

Table 3 Correlation analysis between LVMI and casual and ambu-
latory blood pressure variables

Variables r p

Systolic BP

Casual SBP 0.503 0.001

Casual SBP-SDSa 0.533 <0.001

Daytime SBP 0.645 <0.001

Daytime SBP-SDSa 0.679 <0.001

Daytime SBP loada (%) 0.703 <0.001

Nighttime SBP 0.698 <0.001

Nighttime SBP-SDSa 0.736 <0.001

Nighttime SBP loada (%) 0.759 <0.001

Diastolic BP

Casual DBP 0.562 <0.001

Casual DBP-SDSa 0.501 <0.001

Daytime DBP 0.637 <0.001

Daytime DBP-SDSa 0.601 <0.001

Daytime DBP loada 0.675 <0.001

Nighttime DBP 0.744 <0.001

Nighttime DBP-SDSa 0.708 <0.001

Nighttime DBP loada (%) 0.733 <0.001

Dipping

SBPa −0.261 0.077

DBPa −0.428 <0.005

MAPa −0.415 <0.005

MAP

Daytime MAP-SDSa 0.621 <0.001

Nighttime MAP-SDSa 0.639 <0.001

Duration of CAPDa 0.203 0.172

Urine volumea −0.325 <0.05

Residual GFRa −0.402 0.005

Hemoglobin −0.420 <0.005

Hematocrit −0.424 <0.005

Kt/Va −0.244 0.135

Albumin −0.093 0.536

PTHa 0.246 0.096

LDLa 0.248 0.093

Pro-BNPa 0.583 <0.001

LVMI, Left ventricular mass index; MAP, mean arterial pressure;
LDL, low-density lipoprotein
a Variables on which the Spearman correlation test was performed as
data were unequally distributed; the Pearson correlation test was
performed on all other variables
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pediatric series have found a correlation between LVH and BP
control in chronic kidney disease (stage 2 through 4) [8] and
PD or HD patients [9, 10]. Various diagnostic modalities are
currently utilized for the diagnosis of target-organ damage in
children with renal failure. The data reported by Sorof et al.
[4] in hypertensive children suggest that ABPM may be
useful in identifying children at higher risk for end organ
damage at an earlier stage, i.e. LVH. However, a threshold

for BP load for predicting early cardiac changes in children
on dialysis has not yet been defined.

The well-known high prevalence of LVH in pediatric
CPD patients was also recorded (70%) in our study.
Children with normal LVM showed dominantly concentric
remodeling (93%; 13/14). Thirty-three (70.2%) of our
patients had concentric hypertrophy, whereas eccentric
hypertrophy was absent; this suggests that chronic pressure

Variables LVMI <38g/m2.7 (n=14) LVMI ≥38g/m2.7 (n=33) p

Age (years) 14.65±3.25 14.78±3.67 0.91

Duration of CAPD (months) 15.11 (44.15) 31.80 (39.05) 0.226

ACE-inhibitor users [n (%)] 5 (35.7%) 17 (51.5%) 0.321

Hematocrit (%) 32.59±4.85 27.59±4.73 <0.05

Kt/V urea 2.30 (1.85) 2.04 (0.74) 0.155

Pro-BNP (pg/ml) 654.85 (1461.95) 3331.50 (7883.50) <0.05

LVEDD/BSA (mm/m2) 30.93±4.33 37.10±5.39 <0.001

Systolic BP

Casual SBP (mmHg) 109.29±16.60 122.32±22.04 0.053

Casual SBP-SDS 0.63 (1.96) 1.42 (2.33) 0.029

Daytime

SBP (mmHg) 109.14±13.86 130.73±20.11 0.001

SBP-SDS −1.176 (2.750) 2.014 (3.607) <0.001

SBP load (%) 0 (25.57) 68.15 (80.88) <0.001

Nighttime

SBP (mmHg) 99.57±11.96 122.03±21.13 0.001

SBP-SDS 0.161 (1.116) 2.808 (3.274) <0.001

SBP load (%) 3.85 (9.35) 87.10 (72.43) <0.001

Diastolic BP

Casual DBP (mmHg) 71.43±11.24 79.90±18.48 0.119

Casual DBP-SDS 0.55 (1.60) 1.77 (2.32) 0.103

Daytime

DBP (mmHg) 69.79±12.61 86.21±18.32 <0.01

DBP-SDS −0.591 (3.471) 2.493 (5.857) <0.01

DBP load (%) 2.8 (49.33) 79.10 (85.03) 0.001

Nighttime

DBP (mmHg) 58.86±8.55 78.82±20.24 <0.001

DBP-SDS 0.736 (1.758) 3.789 (5.016) 0.001

DBP load (%) 8.3 (55.3) 100.0 (57.73) <0.001

MAP

Daytime (mmHg) 81.79±13.74 100.18±19.66 <0.005

Daytime SDS −0.889 (3.461) 2.294 (5.257) <0.005

Nighttime (mmHg) 71.50±10.78 92.58±21.35 <0.005

Nighttime SDS 0.276 (2.259) 2.802 (3.427) <0.005

Dipping

SBP (%) 9.68 (10.49) 6.51 (10.18) 0.317

SBP non-dipper [n (%)] 7 (50%) 20 (66.7%) 0.209

DBP (%) 17.00 (16.27) 8.33 (16.54) <0.05

DBP non-dipper [n (%)] 4 (28.6%) 17 (53.1%) 0.124

MAP (%) 14.55 (12.79) 7.69 (14.88) 0.083

Table 4 Comparison of certain
variables and casual and ambu-
latory blood pressure parameters
according to the LVMI

LVEDD/BSA, Left ventricle
end-diastolic diameter/body sur-
face area

Data are presented as mean ±
SD for equally distributed vari-
ables (Student t test); data are
present as median with the IQR
given in parenthesis for unequal-
ly distributed variables, data are
present as median with the IQR
given in parenthesis for categor-
ical variables (chi-square test)

1316 Pediatr Nephrol (2010) 25:1311–1318



overload was dominant among our patients and that BP
control based on casual BP may be inadequate.

High BP is known to be the causal factor of concentric
hypertrophy in CRF, whereas anemia and volume overload
cause eccentric hypertrophy. Hypertension in PD patients
can be treated by the stringent attainment of dry weight,
suggesting that high BP in PD patients is secondary to
volume overload. In our patients, the absence of eccentric
hypertrophy and high prevalence of concentric hypertrophy
suggest that chronic pressure overload may be a cause.
Plasma BNP levels have also been used to predict over-
hydration status in HD patients [20, 21], and BNP has also
been found to be related to LVMI and the left ventricular
ejection fraction in CPD patients [22]. In our series, pro-BNP
levels were significantly high in the group with LVH as
compared to the group without LVH. However, since
concentric hypertrophy and concentric remodeling was
dominant in our series (reflecting chronic pressure overload),
the correlation between NT pro-BNP and LVMI was weaker
and, indeed, pro-BNP was not found as an independent
predictor of LVH in the multiple regression analysis.

A casual BP value ≥95th percentile is considered to be
diagnostic for hypertension. Our data show that casual BP
≥95th percentile had a very low sensitivity (52%) and a
negative predictive value (41%) for predicting LVH. At the
present time, there is no consensus on the definition of
hypertension according to BP load. Some authors have
defined HT as BP load ≥25–50% [12, 23]. Sorof et al. [4]
reported that the prevalence of LVH was 47% in patients
with both the SBP load >50% and the 24-h SBP index >1.0;
in comparison, LVH prevalence was 10% in patients without
both criteria in children with hypertension (p=0.015). The
sensitivity and specificity of this combination for predicting
LVH were 80 and 67%, respectively. In our series, however,
the sensitivity (52%) and negative predictive value (45%) for
the criteria used by Sorof were remarkably low.

Our cross-sectional study reveals a strong correlation
between daytime- (r=0.703; p=0.001) and nighttime (r=
0.759, p=0.001) SBP load and LVMI. The correlation
coefficients were much higher than those reported by Sorof
et al. [4] (r ranged between 0.33 and 0.38). We also show
that daytime SBP load was an independent predictor of LVH.
A systolic BP load ≥15% had a high sensitivity, specificity,
and predictive value for LVH in children on CPD.

The results of a number of studies support the
association between low hemoglobin and increased LVMI
in both children and adults [8, 18, 19]. Two randomized
studies in adults, one by Foley et al. [24] and the other by
Levin et al. [25], have shown that normalization of the
hemoglobin level above 10.0 g/dl does not lead to the
regression of LHV [24, 25]. Another randomized study by
Roger et al. [26] revealed that in chronic kidney disease
(stage 3 and 4), the maintenance of hemoglobin to a level
>12.0 g/dl, had similar effects on LVMI as hemoglobin at
9.0–10.0 g/dl. In our study, the hematocrit was found to be
negatively correlated with LVMI. In addition, the hemato-
crit level was significantly lower in the group with LVH
than in the group without. Stepwise multiple regression
analysis revealed the hematocrit to be an independent
predictor of LVH in children on CPD, with a level ≤31%
having a high sensitivity, specificity, and predictive value
for LVH in children on CPD. In agreement with earlier
studies, we were unable to show a higher target level for
hematocrit.

We are aware of the possibility of inter-observer
variability in evaluating the echocardiograms. In order to
minimize this effect, the echocardiography was performed
by a single cardiologist from each participating center (four
cardiologists from five centers). Whereas this study is
limited by its cross-sectional design, our data suggest that a
target level of hematocrit >31% and a daytime BP load
<15% may be preventive for the progression of LVH during
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Fig. 1 Receiver operating curves
(ROC) of daytime systolic blood
pressure load >15% (a) [area
under the curve (AUC) 0.819±
0.063 (0.697–0.942); p=0.001]
hematocrit value <31% [AUC
0.780±0.075 (0.633–0.928);
p=0.003] (b) in determining left
ventricular hypertrophy
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the follow-up of children on CPD. A prospective interven-
tional study is warranted to test this hypothesis.
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