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24-hours ambulatory blood pressure (ABP)
monitoring in renal transplant recipients
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Abst r act

A prospective study was conducted i n post renal transplant (RT) recipientstofind out

t he preval ence of hypertension, the control of hypertensionandtodeterninethe correlation
bet ween syst ol i ¢ bl ood pressure through 24 hrs ABP and t he serumcreati ni ne | evel ,

cycl ospori ne dosage, the nunber of anti hypertensive drugs used. The preval ence of

systolicand diastolic hypertensioninpost renal transplant patients was 91.9 % The total

aver age systol i c bl ood pressure, of the 24 hrs ABPrecordi ng i n post transpl ant peri od,

positively correl ated with the nunber of anti hypertensive drugs used and t he serum
creatininelevel. nly 5 (5.4% patients were found to be di ppers whil e the renai ni ng
94. 6%o0f t hemwer e nondi ppers. The of fice bl ood pressure recording fail ed to det ect

hypert ensi on i n 25%o0f themduring daytine and i n 47%RT reci pi ents i n ni ght ti ne when
conpared with 24 hrs ABP resul ts.

Key wor ds: Gonti nuous anpul at ory bl ood pressure noni toring, drcadi an rhythm Gycl osporine; Renal

transpl ant; Antihypertensi ves;

I ntroduction

Hypertensionis awell know probleminpatients after
asuccessful rena transplantation ™22 Thelongterm
out cone of the graft depends upon the good control of
bl ood pressure * 2, Gfice bl ood pressure recor di ng nay
not refl ect 24 hours bl ood pressure adequat el y 23. 24
hour s antoul at ory bl ood pressure (ABP) noni tori ng has
added a newdi nensi on t o eval uati on of abnorna bl ood
pressureinrena transpl ant reci pients# %6118

The fol | ow ng paraneters, in 24 hours ABPreadi ngs,
vweretakenintoconsiderationinthis study. (1) total
aver age bl ood pressure, (2) day average bl ood pressure,
(3) day systolic bl ood pressure >140 rmiy in % (4)
day diastolic bl ood pressure >90 nmiry in % (5) day
naxi numof systolic bl ood pressure, (6) day naxi num
of diastolic blood pressure, (7) night average bl ood
pressure, (8) night systolic bl ood pressure > 125 nmiy
in% (9) night diastolic bloodpressure >80 nmityin
% (20) night naxi numof systalic bl ood pressure, (11)
ni ght naxi numof diastolic bl ood pressure, (12) di pper
or nondi pper status.
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Mat eri al s and net hods

The prospecti ve study i nvol ved pati ents who had
under gone successful renal transpl antati on (3 nont hs
and above fromt he date of renal transpl antati on)
(Table-1) wthstabl erenal function (serumcreatinine
< 2ng% and Anbul at ory bl ood pressure st udy for 24
hrs was st udi ed usi ng nobi | e-o-graph nonitor. B ood
pressur e neasur enent s wer e t aken every 15 ninut es
inthe daytine and every 30 ninutes inthe night tine.
The night interval was set between 10 PMto 6 AM The

Table 1 - Interval fromthe date of
transpl antation

Fost Transpl ant MNal e Feral e

period (inyrs)

<1 47
1-2
2-3
34
56
67
89
>9

N e )

N P A N W W
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Table 2 - Age distribution of
transpl ant patients

Age group (years) Mal e Feral e
10-20 1 1
21-30 12 6
31-40 22 4
41-50 22 2
51-60 13 2
61-70 2 0
Tad 72 15

dayti ne bl ood pressure | ess than or equal to 140/ 90
mmiy and t he ni ght tine bl ood pressure | ess t han or
equal to 125/ 80 mm wer e consi dered t o be nor nal
L83 The nuniber of readi ngs fal | i ng above t he set nor nal
bl ood pressure was expressed i n percentage. The
per sons havi ng ni ghttine di pinthe bl ood pressure were
descri bed as nocturnal di ppers and the ot hers as
nondi pper s.

Sudy i ncl uded 87 transpl ant patients (72M 15F, nean
age 39.7 (£ 11.56) years, min age 16 yrs, nax age 68
yrs) who underwent ABP nonitoring consecutively
(Tabl e-2). Nunber of anti hypertensi ve drugs taken,
cycl ospori ne dosage (ny/ kg), serumcreati ni ne val ue
and of fi ce bl ood pressure, at thetine of ABP study,
wer e taken i nto consi deration. The nunber of
anti hypert ensi ve drugs, whi ch were prescri bed before
transpl antati on, was al sotakeninto accournt.

Resul ts

24 Hrs ABP showed 7(8.04% patients were
nor not ensi ve w t hout any ant i hypert ensi ve drugs.
Renai ni ng 80 (91. 9% were found t o be hypert ensi ve.
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O these 80 hypertensi ve persons 54 (67.5% were
havi ng BP readi ngs i n nor not ensi ve range w t h use of
anti hypert ensi ve drugs and t he renai ni ng 26(32. 5%
persons were still havi ng hi gh BP despite use of
anti hypertensi ve nedi cati ons (Tabl e-3).

24-hrs ABPreveal ed that in 13 (39% patients daytine
systolic blood pressure, in5(11% patients dayti ne
diastolic bl ood pressure renai ned hi gh on nore than
25%0f the occasi ons, thoughtheir of fice bl ood pressure
did not reveal themt o be havi ng hypertension.

Smlarly, in34(3%9% patientsnight tinesystdic bl ood
pressure, in4l (479% patients night tined astdic bl ood
pr essur e renai ned hi gh on nore than 25%of t he
occasi ons that coul d not be assessed t hrough of fi ce
bl ood pressur e checkup (Tabl e-4).

O the 87 patients studi ed, 7(8% were not on any
anti hypertensi ve, 43(49% wvere onsingl e drug, 35(40%
of themwere on two drugs, 2(2% of themon three
drugs i npost transpl ant period. Gonparatively 15(17%
of themwere not put on any drugs, 29(33% were on
singl e drug, 30(34% of themon two drugs, 12 (14% of
themon three drugs, 1(1% of themon four drugs before
transpl antati on (Tabl e-3). Nocturnal di ppi ng was f ound
in5(5.4% and the renai ni ng wer e non-di ppers.

The nean serumcreati ni ne val ue was 1. 21 ng%wi t h
m ni numwas 0. 8 ngs and maxi rumwas 1.9 ng%
t hese 74 had serumcreati ni ne > 1 ng% The dosage of
cycl osporine did not correlate w th the nunber of
hypert ensi ve drugs(r=-0.05) used after transpl ant
(statisticalynat significat). Satistical correlation
bet ween the systdl i ¢ bl ood pressure after transpl ant and
s.creatining(r=0.221, p<0.01) (F g-1), and t he nunter
of anti-hypertensives(r=0.236, p<0.05) (H g-2) used
were significant. The correl ati on betweenthe systolic
bl ood pressure (through ABP) and cycl ospori ne dosage
(inng per kg) (r=0.066, p<0.05) (F g-3) was not
sigificat.

Tabl e 3- B ood pressure control before &after renal transpl ant

Bef ore Transpl ant (Nb. of PT) Ater Transpl ant (No of PT)
No of AHT used Hypert ensi ve Nor not ensi ve Hypert ensi ve Nor not ensi ve
0 7 8 0 7
1 21 8 11 32
2 19 11 13 22
3 11 1 2 0
4 0 1
Tad 58(66. 66% 29(33. 33% 26(29. 88% 61(70. 11%
AHT : Nuntoer of anti hypert ensi ve drugs; PT: Patient
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Fig-1: systolic BP (post transplant period) and

s.creatinine (post transplant period)
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Fig-2: systolic BP (post transplant) & number of
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Fig-3: systolic BP (post transplant) and
cyclosporine dose(mgskg)
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D scussi on

Bl ood pressure fol | ows a characteristic pattern
t hroughout the 24 hr cycl es wth dayti ne pressures bei ng
hi gher thanthe night ti ne pressures. |Incase of chronic
rena failurepatients nanaged conservatively or patients
on haenodi al ysi s or patients on conti nuous antoul at ory
peritoneal dialysis, thisnocturnal pattern of bl ood
pressuredropis|ost 2219101213 Patjientslackingthis
nor nal noct urnal decrease i n bl ood pressure have a
hi gher i nci dence of end organ damage #5878, It is
possibletoascertainthis patternonly by 24hr anftul atory

Tabl e 4: Hypertensi ves accordi ng t o ABP

Nunber of patients wth day systolic >140 rmiy

on nor e t han 25 occasi ons 33

Nunber of patients w th day diastolic >90 rmiy

on nor e t han 25 occasi ons 42

Nunber of patients wth night systolic >125 nmy

on nor e t han 25 occasi on 54

Nunber of patients wth night diastolic >80 rmy

on nor e t han 25 occasi on 61
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bl ood pressure nonitoring. Fol | ow ng successful renal
transpl antati on several body paraneters returnto
physi ol ogi cal |evel. However the preval ence of
hypertensionishighinspited nornal ly functi oni ng graft
10111233 Return of the nornal circadi an rhyt hmhas been
reportedonly by Gatzka et a 3 Qher studi es hownever
have found out that the nocturnal bl ood pressure
continues t o be hi gh and st andard bl ood pressure
nedi cation donot control the nocturnal bl ood pressure

a(bquael y 2L2,9,7,14'

Qur study al so shows that only 5. 4%of the successfully
transplanted pati ents ared ppers. Acasual or office bl ood
pressur e neasur enent does not pi ckup hypert ensi on
inasignificant nunber of patients (25%consi deri ng day
tine readi ngs and 47%consi deri ng ni ght ti ne readi ngs
of ABP). Nocturnal hypertensionis specifically nissed
by of fi ce bl ood pressure neasurenents, whichis
reveal ed by our study and others +28914151618  Honce a
good contra of bl ood pressureinpost transpl ant pati ents
woul d necessi tat e recor di ng of 24-hour anbul at ory
bl ood pressur e noni t ori ng.

Several factors nay contributetothe high preval ence
of hypertensioninpost renal transplant patients.
Gycl ospori ne has been reported as an i nportant cause
of hypertensionandfor theloss of circadi anrhyt hm®2,
Qur study al so shows | oss of circadi an rhythmbut there
was no correl ati on between bl ood pressure and
CyCI OSporI ned)se 1,2, 15,16, 17,18, 19'
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