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Abstract

A prospective study was conducted in post renal transplant (RT) recipients to find out
the prevalence of hypertension, the control of hypertension and to determine the correlation
between systolic blood pressure through 24 hrs ABP and the serum creatinine level,
cyclosporine dosage, the number of antihypertensive drugs used. The prevalence of
systolic and diastolic hypertension in post renal transplant patients was 91.9 %. The total
average systolic blood pressure, of the 24 hrs ABP recording in post transplant period,
positively correlated with the number of antihypertensive drugs used and the serum
creatinine level. Only 5 (5.4%) patients were found to be dippers while the remaining
94.6% of them were nondippers. The office blood pressure recording failed to detect
hypertension in 25% of them during daytime and in 47% RT recipients in night time when
compared with 24 hrs ABP results.
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Introduction

Hypertension is a well known problem in patients after
a successful renal transplantation 15,19,20,21. The long term
out come of the graft depends upon the good control of
blood pressure 1,20. Office blood pressure recording may
not reflect 24 hours blood pressure adequately 2,3. 24
hours ambulatory blood pressure (ABP) monitoring has
added a new dimension to evaluation of abnormal blood
pressure in renal transplant recipients14,15,16,17,18.

The following parameters, in 24 hours ABP readings,
were taken into consideration in this study. (1) total
average blood pressure, (2) day average blood pressure,
(3) day systolic blood pressure > 140 mmHg in %, (4)
day diastolic blood pressure > 90 mmHg in %, (5) day
maximum of systolic blood pressure, (6) day maximum
of diastolic blood pressure, (7) night average blood
pressure, (8) night systolic blood pressure > 125 mmHg
in %,  (9) night diastolic blood pressure > 80 mmHg in
%,  (10) night maximum of systolic blood pressure, (11)
night maximum of diastolic blood pressure, (12) dipper
or nondipper status.

Materials and methods

The prospective study involved patients who had
undergone successful renal transplantation (3 months
and above from the date of renal transplantation)
(Table-1) with stable renal function (serum creatinine
< 2mg%) and Ambulatory blood pressure study for 24
hrs was studied using mobile-o-graph monitor. Blood
pressure measurements were taken every 15 minutes
in the daytime and every 30 minutes in the night time.
The night interval was set between 10 PM to 6 AM. The

Table 1 - Interval from the date of
transplantation

Post Transplant Male Female
period (in yrs)

<1 47 8

1-2 8 4

2-3 3 1

3-4 3 1

5-6 2

6-7 4

8-9 1 1

>9 2



4 8

Copyright © 2001 by The Indian Society of Nephrology

Indian Journal of Nephrology Indian J Nephrol 2002;12: 47-51

daytime blood pressure less than or equal to 140/90
mmHg and the night time blood pressure less than or
equal to 125/80 mmHg were considered to be normal
1,9,19. The number of readings falling above the set normal
blood pressure was expressed in percentage.  The
persons having nighttime dip in the blood pressure were
described as nocturnal dippers and the others as
nondippers.

Study included 87 transplant patients (72 M, 15 F, mean
age 39.7 (± 11.56) years, min age 16 yrs, max age 68
yrs) who underwent ABP monitoring consecutively
(Table-2). Number of antihypertensive drugs taken,
cyclosporine dosage (mg/kg), serum creatinine value
and office blood pressure, at the time of ABP study,
were taken into consideration. The number of
antihypertensive drugs, which were prescribed before
transplantation, was also taken into account.

Results

24 Hrs ABP showed 7(8.04%) patients were
normotensive without any antihypertensive drugs.
Remaining 80 (91.9%) were found to be hypertensive.

Of these 80 hypertensive persons 54 (67.5%) were
having BP readings in normotensive range with use of
antihypertensive drugs and the remaining 26(32.5%)
persons were still having high BP despite use of
antihypertensive medications (Table-3).

24-hrs ABP revealed that in 13 (39%) patients daytime
systolic blood pressure, in 5 (11%) patients daytime
diastolic blood pressure remained high on more than
25% of the occasions, though their office blood pressure
did not reveal them to be having hypertension.

Similarly, in 34 (39%) patients night time systolic blood
pressure, in 41 (47%) patients night time diastolic blood
pressure remained high on more than 25% of the
occasions that could not be assessed through office
blood pressure checkup (Table-4).

Of the 87 patients studied, 7(8%) were not on any
antihypertensive, 43(49%) were on single drug, 35(40%)
of them were on two drugs, 2(2%) of them on three
drugs in post transplant period. Comparatively 15(17%)
of them were not put on any drugs, 29(33%) were on
single drug, 30(34%) of them on two drugs, 12 (14%) of
them on three drugs, 1(1%) of them on four drugs before
transplantation (Table-3). Nocturnal dipping was found
in 5(5.4%) and the remaining were non-dippers.

The mean serum creatinine value was 1.21 mg% with
minimum was 0.8 mgs and maximum was 1.9 mg%. Of
these 74 had serum creatinine > 1 mg%. The dosage of
cyclosporine did not correlate with the number of
hypertensive drugs(r= -0.05) used after transplant
(statistically not significant). Statistical correlation
between the systolic blood pressure after transplant and
s.creatinine(r= 0.221, p<0.01) (Fig-1), and the number
of anti-hypertensives(r= 0.236, p<0.05) (Fig-2) used
were significant. The correlation between the systolic
blood pressure (through ABP) and cyclosporine dosage
(in mg per kg) (r= 0.066, p<0.05) (Fig-3) was not
significant.

Table 2 - Age distribution of
transplant patients

Age group (years) Male Female

10-20 1 1

21-30 12 6

31-40 22 4

41-50 22 2

51-60 13 2

61-70 2 0

Total 72 15

Table 3 - Blood pressure control before & after renal transplant

Before Transplant (No. of PT) After Transplant (No of PT)

No of AHT used Hypertensive Normotensive Hypertensive Normotensive

0 7 8 0 7

1 21 8 11 32

2 19 11 13 22

3 11 1 2 0

4 0 1

Total 58(66.66%) 29(33.33%) 26(29.88%) 61(70.11%)

AHT : Number of antihypertensive drugs; PT : Patient
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Discussion

Blood pressure follows a characteristic pattern
throughout the 24 hr cycles with daytime pressures being
higher than the night time pressures. In case of chronic
renal failure patients managed conservatively or patients
on haemodialysis or patients on continuous ambulatory
peritoneal dialysis, this nocturnal pattern of blood
pressure drop is lost 1,2,19,11,12,13. Patients lacking this
normal nocturnal decrease in blood pressure have a
higher incidence of end organ damage 4,5,6,7,8. It is
possible to ascertain this pattern only by 24hr ambulatory

blood pressure monitoring. Following successful renal
transplantation several body parameters return to
physiological level. However the prevalence of
hypertension is high in spite of normally functioning graft
10,11,12,13. Return of the normal circadian rhythm has been
reported only by Gatzka et al 3.  Other studies however
have found out that the nocturnal blood pressure
continues to be high and standard blood pressure
medication do not control the nocturnal blood pressure
adequately 1,2,9,7,14.

Our study also shows that only 5.4% of the successfully
transplanted patients are dippers. A casual or office blood
pressure measurement does not pickup hypertension
in a significant number of patients (25% considering day
time readings and 47% considering night time readings
of ABP). Nocturnal hypertension is specifically missed
by office blood pressure measurements, which is
revealed by our study and others 1,2,8,9,14,15,16,18.  Hence a
good control of blood pressure in post transplant patients
would necessitate recording of 24–hour ambulatory
blood pressure monitoring.

Several factors may contribute to the high prevalence
of hypertension in post renal transplant patients.
Cyclosporine has been reported as an important cause
of hypertension and for the loss of circadian rhythm 19,21.
Our study also shows loss of circadian rhythm but there
was no correlation between blood pressure and
cyclosporine dose 1,2,15,16,17,18,19.

Table 4: Hypertensives according to ABP
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on more than 25 occasions 33

Number of patients with day diastolic >90 mmHg

on more than 25 occasions 42

Number of patients with night systolic >125 mmHg

on more than 25 occasion 54

Number of patients with night diastolic >80 mmHg

on more than 25 occasion 61
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