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How reliable is office assessed blood pressure (BP) in chronic kidney disease (CKD) patients and kidney transplant (KTx) recipients is yet to be
determined, although the diagnosis of arterial hypertension has been based on these measurements. The aim of this study was to investigate
the potential differences between office assessed BP and ambulatory blood pressure monitoring (ABPM) in CKD patients and KTx recipients.
We conducted a prospective study which enrolled 45 patients. Morning and evening seated office BPs were assessed using a sphygmoma-
nometer at 5 consecutive outpatient visits. A mean systolic BP (SBP) and diastolic BP (DBP) was calculated. Ambulatory blood pressure was
measured over 24 hours using a Meditech ABPM-05 device. Office SBP was statistically significant higher in CKD patients than KTx recipients
both in the morning and evening (p=0.0433 and p=0.0066 respectively). ABPM showed higher night-time SBPs (p=0.0445) and higher overall,
day-time and night-time DBPs in KTX recipients (p=0.0001, p=0.0006, p<0.0001 respectively). In CKD patients, office SBPs and DBPs are
significantly higher than overall SBPs and DBPs as assessed by 24hr ABPM. Office BP monitoring as assessed by clinician is acceptable but

tends to overestimate BP in both CKD and KTx study groups.
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Introduction

It is a well known fact that arterial hypertension is preva-
lent following renal transplantation and its presence could
predict chronic allograft dysfunction and patient survival
rates [1-2]. Usually, the diagnosis of arterial hypertension is
set using measurements performed at the physician’s office,
recordings traditionally called office blood pressure (BP).
How reliable is office assessed blood pressure in chronic
kidney disease (CKD) patients and kidney transplant
(KTx) recipients is yet to be determined, as it was shown
before that office BP tends to overestimate blood pressure
control in renal transplantation [3]. On the other hand,
ambulatory blood pressure monitoring (ABPM) seems to
offer a more reliable view over arterial hypertension both
in CKD and KTx patients [4-5] and also a prognostic
superiority [6]. Due to the pro-hypertensive potential of
immunosuppressive drugs [7-8], blood pressure control is
one of the major targets for outcome management in KTx
patients [9]. The aim of this study was to investigate the
potential differences between office assessed BP and am-
bulatory blood pressure monitoring (ABPM) in CKD pa-
tients and KTx recipients.

Methods

We conducted a prospective observational study enroling
45 patients who presented between February and Novem-
ber 2014 at the Nephrology Unit of the County Clinic
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Hospital Tirgu Mures. Among these patients, 21 were di-
agnosed with CKD and 24 patients had a history of kidney
transplantation. Office BP was assessed by the same attend-
ing physician in a proper and quiet environment, using a
calibrated mercury sphygmomanometer, with the patient
in a sitting position, at 5 consecutive outpatient visits, both
in the morning and evening, after a prior rest period of 10
minutes. In patients whose arteriovenous fistula was still
functioning, the measurement was performed at the contra
lateral arm. A mean systolic blood pressure (SBP) and dias-
tolic blood pressure (DBP) was further calculated. Twenty-
four hours ambulatory blood pressure monitoring was per-
formed using a Meditech ABPM-05 device. Three daytime
(6 am-10 pm) measurements per hour and two night-time
(10 pm-6 am) measurements were recorded. The cuff was
adjusted according to the circumference of the arm. We
considered valid only recordings with at least 85% success-
ful readings. Dipping, non-dipping and rising blood pres-
sure patterns were defined according to the ESH Practice
Guidelines for ambulatory blood pressure monitoring as
nocturnal systolic and diastolic BP fall >10% of daytime
values for the dipping pattern, no reduction of BP values
for the non-dipping pattern and as an increase in noctur-
nal systolic and/or diastolic BP values for the risingpattern.
Also, definitions for ABPM derived parameters (BP load,
morning surge, BP variability) were considered accord-
ingly [10]. Demographic, clinical and laboratory data were
collected for all selected patients. Statistical analysis was
performed using Graph Pad Prism 6.0, comparisons be-
tween groups were tested by Student’s T test and statistical



92 Tarta Dl et al. / Acta Medica Marisiensis 2015;61(2):91-93

significance was defined as p<0.05. The design of this study
was approved by the Ethics Committee of the hospital and
all participants have provided written informed consent
prior to being enrolled in the study.

Results

We included in our study 45 adult patients, out of which
24 patients who underwent kidney transplantation, with
no limit regarding the amount of time elapsed from sur-
gery, average time being 75.42+10.41 months. At inclu-
sion, mean serum creatinine was 1.565+0.1265 mg per dl.
The main cause for end stage renal disease (ESRD) in KTx
patients was glomerular nephropathy (58.33%). We had
54.17% of recipients with a brain dead donor graft.

Twentyone patients which were previously diagnosed
with CKD were included in the study. Mean serum creati-
nine was 2.756+0.4536 mg per dl at inclusion. The main
causes of ESRD in CKD group were diabetes and arterial
hypertension, closely followed by glomerular nephropa-
thies. Demographic, clinical and laboratory characteristics
of both groups are presented in Table I and II.

Serum creatinine levels were significantly higher in
CKD group than KTx group (p=0.0105). Although the
mean excretion of proteins was higher in CKD group, no
statistical significant relationship was found between the
two groups.

Morning and evening assessed mean ofhice SBPs were
significantly higher in CKD group than in KTx group
(p=0.0433 and p=0.0066 respectively).

ABPM identified 42.85% non-dipping patterns in the
CKD group and 66.67% in the KTx group, while rising
BP pattern was found in 9.53% in the CKD group and
20.83% in the KTx group. Other results can be followed
in Table II1.

Table I. Main characteristics of KTx patients (mean+SEM)

n=24 (% from total)

Age (years) 46.13+2.103
Body weight (kg) 79.17+3.588
Gender (Yomales) 16 (66.66%)
Time since transplantation (months) 75.42+10.41
Donor Type

Brain Dead 13 (64.17%)
Living 11 (45.83%)
Graft Position

Left lliac Fossa 9 (87.5%)
Right lliac Fossa 15 (62.5%)
Cause for End Stage Renal Disease

Glomerular 14 (58.33%)
Tubulo-interstitial 2 (8.33%)
Cystic 4 (16.66%)
Lupus nephropathy 1(4.16%)
Other 3 (12.52%)
Creatinine(mg/dl) 1.5665+0.1265
eGFR(mI/min/1.73m?) 55.37+4.668

Proteinuria(g/day) 0.7789 + 0.2464

Table Il. Main characteristics of CKD patients (mean+SEM)

n=21 (% from total)

Age (years) 63.05+2.467
Body weight (kg) 81.95+2.583
Gender (% males) 11 (52.38%)
Cause for End Stage Renal Disease

Glomerular 4 (19.04%)
Tubulo-interstitial 1(4.76%)
Hypertension 5 (23.81%)
Diabetes 7 (33.33%)
Hyperuricemia 2 (9.53%)
Other 2 (9.53%)
Creatinine(mg/dl) 2.756+0.4536
eGFR(mI/min/1.73m2) 36.96+5.853

Proteinuria(g/day) 1.051+0.1939

ABPM revealed mean night-time SBPs significant-
ly higher in the KTx group (p=0.0445). Mean overall,
daytime and night-time DBPs were statistically signifi-
cant higher in the KTx group than in the CKD group
(p=0.0001, p=0.0006 and p<0.0001 respectively).

Furthermore, as for the ABPM derived parameters, BP
variability and morning surge were statistically signifficant
higher in the CKD group (p=0,0458 and p=0,0059 respec-
tively). However, no signifficant association could be estab-
lished between blood pressure loads in the studied groups.

Table lll. Blood pressure patterns(CKD vs KTx, mean + SEM)

CKD (n=21) KTX (n=24)

Office SBP (mmHg)
Morning 141.7 + 3.600 1325 +2.715
Evening 139.8 + 2.756 130.0 + 2.078
Office DBP(mmHg)
Morning 81.90 + 1.769 83.96 + 1.340
Evening 81.86 + 1.720 78.21 + 0.8231
ABPM Average SBP (mmHg) 125.6 +2.136 130.2 +2.788
ABPM Daytime SBP (mmHg) 128.8 + 2.341 131.9 £2.729
ABPM Night Time SBP (mmHg) 118.7 £ 2.244 127.0 + 3.233
ABPM Average DBP (mmHg) 66.57 + 2.285 79.58 + 2.097
ABPM Daytime DBP (mmHg) 69.95 + 2.506 81.96 + 2.086
ABPM Night Time DBP (mmHg) 60.76 + 2.098 74.79 + 2.293
BP Patterns

Dipping 10 (47.62%) 2 (8.33%)

Non-dipping 9 (42.85%) 16 (66.67%)

Rising 2 (9.53%) 5(20.83%)
Morning surge 15,89 + 2,732 6,36 + 1,820

In CKD group, morning and evening mean office as-
sessed SBPs were significantly higher than overall average
SBPs on 24 hr ABPM (p=0.0003 and p<0.0001 respec-
tively). Consecutively, morning and evening mean ofhce
assessed DBPs were also significantly higher than average
overall DBPs as recorded by ABPM (p<0.0001).
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In KTx group, morning mean office DBP was signifi-
cantly higher (p=0.0370) than overall average DBP as as-
sessed by 24hr ABPM. No other statistic significant rela-
tionship could be identified between office BP and 24hr
ABPM values in the KTx group.

Discussion

Arterial hypertension, as the main cause for cardiovascu-
lar events, is a strong predictor of graft dysfunction and
mortality among patients with renal transplantation [11].
Meanwhile, authors worldwide agree that the prevalence
of arterial hypertension in pre-dialysis CKD patients can
reach from 43 t095%[12,13] and stands as an important
risk factor for progression and cardiovascular disease [14].
Ambulatory blood pressure monitoring stands as an use-
ful tool in arterial hypertension diagnosis protocol [15,16]
and seems to be superior to home or office blood pressure
monitoring due to a lower risk of masked or white-coat
hypertension, although this fact remains controversial.

In our study, both morning and evening ofhice SBP and
DBP values were significant higher than overall SBP and
DBP values as assessed by 24 hour ABPM in CKD pa-
tients, even though we performed 5 morning and 5 evening
BP measurements at different time points, which suggests
that office BP measurements have an overestimating ten-
dency in our CKD patients. Hence, as we encounter these
disagreements, performing both office BP and ABPM is
necessary for an accurate diagnosis. Also, we determined
that CKD patients had a signifficant higher morning surge
and BP variability than KTx recipients, thus being at an
increased risk for cardiovascular events, fact that might be
explained considering issues of lower adherence to antihy-
pertensive therapy in this category of patients [17]. Sig-
nificantly increased levels of serum creatinine and higher
protein excretion, as found in our CKD group, could also
point to poorly controlled BP values in these patients.

In our renal transplant recipients, morning mean office
assessed DBPs were higher than overall average DBPs on
24hr ABPM, with no other statistically significant relation-
ship between performed measurements, which suggests
that in this particular group, office BP and 24 hour moni-
toring might have the same prognostic potential. None-
theless, 24 hr monitoring should be performed routinely
[18,19] in this category of patients, due to involvement of
immunosuppressant drugs and pro-inflammartory status in
the development of arterial hypertension [20,21,22].

The main limitations of this study is the small popula-
tion size. Other studies, on larger cohorts, are necessary in
order to clarify the advantages and disadvantages of office
versus ambulatory blood pressure monitoring in patients
with renal impairment.

Conclusions

Although office BP tends to overestimate BP burden, both
office BP and 24 hr ABPM are useful tools for the manage-
ment of hypertension in CKD and KTx patients.
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