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Hypertension after renal transplantation
contributes significantly to the cardiovascular
death of adults and children 2. Initially there
was a debate about the effect of hypertension
on renal graft survival 3. Recently, however, it
has been proved that there is a significantly
negative correlation between the levels of systolic
and diastolic arterial blood pressure and the long
term graft survival ®. The negative effect of systolic
blood pressure was present even if the diastolic
blood pressure was less than 90 mmHg. The
prevalence of hypertension is 75-80 % among
renal transplant recipients in the immediate post
transplant period in the cyclosporine era, while
in the precyclosporine era it was 45-50% 7#. The

A. Causes and mechanisms leading to
hypertension after renal transplantation

I. Graft endogenous causes of hypertension

Hypertension related to the kidney of the
donor

Many data demonstrate that hypertension can
be caused by the kidney of the donor. Donor
hypertension and death due to of subarachnoid
hemorrhage have been connected with higher
blood pressure of the recipient 131>, Patients with
nephrosclerosis and end stage renal failure
because of essential hypertension were cured of
their hypertension after renal transplantation
from a donor with normal blood pressure '°. The
amount of transplanted renal tissue and the
differences between body weight of the donor
and body surface area of the recipient have been
incriminated for the development of hypertension
after renal transplantation 7.

factors causing hypertension after renal
transplantation can be discriminated in graft
endogenous and exogenous. Hypertension of
renal graft recipients is multifactorial and usually
these patients have more than one cause of
hypertension 7. During the immediate post
transplant period, the positive balance of sodium
and water, the acute tubular necrosis, the acute
obstruction of the ureter, the acute rejection and
the hypercalcemia’® have been incriminated as
causes of hypertension. Hypertension after the
first transplant trimester is related to cortico-
steroid, cyclosporine and FK5006 use as well as
chronic allograft rejection %12,
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Recurrence or de novo development of renal
parenchymal disease

Recurrence of primary renal disease in the
graft has been considered responsible for
hypertension after renal transplantation. Focal
segmental glomerulosclerosis and IgA nephritis
recurring in the graft have been connected with
hypertension '®1%. Recurrent or de novo hemolytic
uremic syndrome has been encountered to cause
severe hypertension accompanied by progressive
loss of renal function®.

Rejection

Hypertension is very common and is almost
always present during hyperacute or acute vascular
rejection. Acute rejection usually impairs renal
excretory function and causes hypertension via
volume expansion and glomerular ischemia.

Chronic allograft rejection is accompanied by
the development of ischemia and fibrosis with
secondary renin production and it is possibly the
main transplant hypertension.
Hypertension due to chronic rejection is liable

cause of
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to respond to treatment with angiotensin
converting enzyme inhibitors and this fact
supports the idea that there is a mechanism
related to renin production.

Higher incidence and worse severity of
hypertension has been observed with declining
renal graft function. It has been supported that
salt and water retension are the major factors
contributing on the pathogenesis of hypertension
of these patients 8.

I1. Causes of transplant hypertension not
related to the graft

Hypertension related to native kidneys

The incidence of hypertension is lower among
anephric transplanted patients. The surgical
removal of native kidneys can restore patient's
blood pressure to normal levels, even if
nephrectomy takes place a remote time from
transplantation. It has been suggested that the
native kidneys continue to produce renin, which
elevates the intrarenal vascular resistance, lowers
the intrarenal plasma flow and cause systemic
arterial hypertension ?!. There are references
which show that nephrectomy of native kidneys
is followed by a steady fall of arterial blood
pressure and a lowering of intragraft vascular
resistance 2!. In spite of this, it has been reported
recently, that the benefit of nephrectomy is short
lived and in the late phase of transplantation other
factors dominate blood pressure regulation 2223,
So far, there are no firm data which show a
positive effect of bilateral nephrectomy on patient
and graft survival. For this reason, this procedure
should be reserved for patients with uncontrolla-
ble hypertension and after other reversible causes
of hypertension have been excluded. The native
kidney embolism under X-ray guidance is safe,
effective and can be done instead of bilateral
nephrectomy.

Native kidneys can also contribute to
hypertension by an uncontrolled production of
erythropoietin, leading to polycythaemia .

Renal artery stenosis

The incidence of significant renal artery
stenosis (70-80% occlusion of the lumen), which
should be readily detectable with duplex
sonography, has been described in 2-6% of renal
grafts 5. Renal artery stenosis may be located at
the point of anastomosis or in the donor artery.
The stenoses manifest usually during the first six

months after renal transplantation, but they may
appear at any time during the two years after it.
Lower donor age (<5 years), end to end
anastomosis to the internal iliac artery and the
use of the right kidney have been found to
be associated with increased renovascular
problems 2026, We should suspect renal artery
stenosis when there is persistent hypertension
not responding to antihypertensive drugs. It may
be accompanied by edema resistant to diuretics
without serious proteinuria. Renal function is
usually impaired and may influenced by patients'
fluid balance or without obvious reason.
Angiotensin converting enzyme inhibitors may
change the autoregulation of the ischemic kidney
and cause sudden fall of glomerular filtration rate
(GFR), especially if there is loss of body fluids
at the same time. The co-existence of poly-
cythaemia with hypertension and impaired renal
function suggests renal artery stenosis. The
auscultation of a bruit is not a specific finding
but the appearance of a new bruit or the existence
of bruits with diastolic element are findings
suggestive of renal artery stenosis.

Renal artery stenosis due to atherosclerotic
lesions usually occurs months or years after
transplantation. Preanastomotic stenosis of the
external or internal iliac artery may also occur®.
Another rare cause of transplant artery stenosis
is fibromascular dysplasia of the donor artery.
The diagnosis of renal artery stenosis can be done
with sonography by an experienced radiologist
especially if a color doppler is used. Sometimes
the results of the doppler are equivocal. In these
cases renal angiography or digital subtraction
angiography is needed. In this case oblique views
are indispensable since stenosis may be missed.
Renal artery stenosis can not be diagnosed by
radioisotope scanning in the case of renal
transplantation and captopril renography can not
be used in single kidneys.

Percutaneous transluminal angioplasty (PTA)
is the treatment of choice for renal artery stenosis.
Good results have been attained also with surgical
bypass. Surgical intervention is preferred when
the stenosis is located at the point of anastomosis,
whereas renal angioplasty is preferred when there
is distal stenosis 3'32. Surgical repair of the stenosis
is difficult and the loss of the graft is not rare.
Successful results, with a fall of blood pressure
and/or response to lesser amounts of
antihypertensives, have been reported in 60-85%
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of cases but there is a 30% relapse of stenosis.
The relapse of stenosis is a possibility that must
be kept in mind during the follow up of the
patient. PTA in combination with stenting after
PTA using expandable metallic stents has been
successfully used for recurrent stenosis®.

The influence of the number of renal arteries
on short and long term vascular complications
in a large group of adult recipients failed to find
difference in the outcome, when grafts with single
versus grafts with multiple renal arteries were
compaired®. In spite of this, we must suspect
stenosis in transplants with technical proplems
such as the cases with more than one vessel when
delayed graft function was combined with
hypertension.

Corticosteroids and calcineurine inhibitors

High cortisol doses and pulses have been
connected with hypertension via sodium
retension and increase of plasma volume . It has
been proved that the daily steroid dose as well
as the cumulative steroid dose are significantly
correlated to blood pressure . On the other hand,
low steroid doses for the long term immuno-
suppression are not possibly related with hyper-
tension #73% but steroid withdrawal has been
connected with lower arterial blood pressure .

Cyclosporine causes hypertension to patients
transplanted or not. Cyclosporine induced
hypertension is not related to the level of renal
function 442, Cyclosporine A can induce the whole
spectrum from simple to malignant hypertension
or HUS/thrombotic microangiopathy 444 It is
due to direct vasospasm and the increased
sympathetic nervous system activity . The direct
effect on the vasculature is due to the impact of
CyA on endotheline, nitric oxid and protaglandin
synthesis. Cyclosporine also causes sodium and
fluid retention 4. Normal or low plasma renin
activity (PRA) has been observed in patients on
cyclosporine A7) but it may be inappropriately
high in the presence of hypertension and sodium
retension. Tissue and subtype - specific
modulation of angiotensin II receptors has been
noticed by chronic cyclosporine A treatment?.
There is no correlation between these actions
and the dose or levels of the drug in the blood.
It is of interest that the vascular lesions caused
by cyclosporine could be diminished by
angiotensin receptor blockers but not by other
antihypertensive agents and interstitial fibrosis
was decreased by losartan and enalapril®>. There

is improvement of the blood flow in the kidney,
fall of the level of blood pressure and remission
of the vessel resistance in patients converted from
cyclosporine to azathioprine. Patients on cyclo-
sporine present higher frequency of hypertension
compared to patients taking azathioprine”>!. In
humans sodium restriction reduces blood pressure
only in CsA treated recipients and not in patients
treated with convensional immunosuppression®>.
Patients under long term treatment with CsA
exhibit hyperplasia of the juxtaglomerular
apparatus which is reversible once the
immunosuppressive regimen is switched to
azathioprine™,

Weight gain

It is known that renal patients usually gain
considerable amount of weight during the first
year after transplantation 3. The body mass index
was significantly higher in the patients with
hypertension than in normotensive control
individuals.

B. Effect of hypertension on heart mass

It has been found that there is a significant
correlation between systolic blood pressure and
left ventricular mass index by echocardiography>°.
In graft recipients the correlation was even more
pronounced than in patients with essential
hypertension. This finding is important since left
ventricular mass is a potent independent predictor
of cardiac mortality. An attenuated decrease of
nighttime blood pressure in renal transplant
recipients has been observed in many studies.
This possibly plays a significant role in the
augmentation of left ventricular mass®’.

C. Hypertension and long term renal
allograft function

In a long-term analysis in renal transplant
recipients, hypertension along with HLA miss-
match and rejection episodes was found to be a
strong predictor of adverse graft function®. The
effect of hypertension on graft function was
further illustrated by the data of the collaborative
transplant study®. A highly significant correlation
between blood pressure and long term graft
function was found. A factor which appears to
be hypertension related is urinary albuminuria®.
Patients with microalbuminuria had higher
daytime systolic blood pressure, higher left
ventricular mass and inferior graft outcome3°°!,
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D. Treatment of hypertension after renal
transplantation

Treatment of elevated blood pressure in renal
transplant recipients significantly reduces
morbidity and mortality®23. When the systolic
blood pressure is greater than 200 mm Hg and
diastolic blood pressure is greater than 120 mm
Hg, rapid reduction of blood pressure is
imperative in order to prevent vital organ damage.
The initial therapeutic goal for blood pressure
management in the the early post-transplant
period is a systolic blood pressure less than 160
mm Hg and a diastolic blood pressure less than
90 mm Hg. The final regulation of blood pressure
should be managed on an outpatient basis only
in a stable transplant recipient. Many factors play
important role in the fluctuation of blood pressure
levels so the treatment of hypertension is
individualized. No single antihypertensive agent
has been found to be more effecacious or better
tolerated than the others used in the treatment
of posttransplant hypertension. The initial anti-
hypertensive therapy must aim at the patient's
risk factors.

Calcium antagonists

Calcium channel blockers are usually well
tolerated and it has been proved that they reduce
mean arterial pressure and total renal vascular
resistance, increase renal blood flow and GFR,
reduce cyclosporine toxicity, decrease perfusion
injury and the grade of acute tubular necrosis
immediately after transplantation®¢”. These drugs
inhibit the entrance of calcium through voltage
dependent channels into the smooth muscles of
vasoconstricted arterioles. For the above reasons,
It has been reported that calcium antagonists are
the drugs of choice. However, in a comparative
clinical trial, it was found that a calcium
antagonist, an ACE inhibitor and an a-blocker
were equally effective in reducing blood pressure®
and patient and graft survival did not show
difference with the use of b-blockers and / or
calcium antagonists in a 5-year follow up®.

The long acting nifedipine and isradipine are
probably the most effective drugs among calcium
channel antagonists and do not increase cyclospo-
rine levels as it happens with diltazem, verapa-
mile, nicardipine and amlodipine’®72. These drugs
are potent vasodilators and may cause dizziness,
flushing, headeache, leg edema and gum
hyperplasia’>’>. These adverse effects can be

minimised by the use of slow release formula-
tions or agents with a slow onset of action. It has
been reported that short - acting calcium antago-
nists, given in non-transplanted patients, may
increase the mortality rate in those with a recent
history of acute myocardial infarction or coronary
heart disease’. So, caution is advised in the use
of short - acting calcium antagonists for the
treatment of post-transplant hypertension (table

D.

Angiotensin converting enzyme inhibitors
(ACE)

The basic haemodynamic effect of ACE
inhibitors is vasodilation via suppression of
angiotensin II production and inhibition of
bradykinin inactivation. Also, it has been
suggested that ACE inhibitors retard the evolution
of glomerulosclerosis and chronic decline of renal
function, by normalizing arterial blood pressure
and possibly intraglomerular hemodynamics’”78.

The use of ACE inhibitors in post-transplant
hypertension had been a matter of debate for a
long time. In recent clinical studies with a long
term follow up in renal transplant patients, ACE
inhibitors have been shown to be effective in the
treatment of post-transplant hypertension. There
was no difference between the antihypertensive
effect, ACE inhibitors and calcium antagonists.
Also renal plasma flow and GFR were similar in
both groups of patients”#’. Mourad compared
nifedipine plus atenolol with lisinopril plus
furosemide and found no differences between
the two groups as far as the antihypertensive
efficacy, the adverse drug reaction profile, the
effect on plasma renal flow and GFR. It has been
shown that ACE inhibitors reduce significantly
the proteinuria of transplanted patients with
chronic allograft nephropathy®!.

The decline of renal function that may be seen
after treatment with ACE inhibitors is possibly
related with the existence of renal artery stenosis
or it may happen in grafts with normal
parenchyma when the patient is dehydrated??84,
The use of these drugs has been connected with
hyperkalemia, especially in, patients with diabeties
and anemia® (table 2).

Diuretics

The mechanism by which diuretics reduce
blood pressure is not known. The first period
after starting diuretic therapy, the control of blood
pressure is by volume depletion. Later there is
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Table 1. Dose, renal effects, dosage adjustment and toxicity of the most commonly used
calcium antagonists in renal transplantation.

Calcium usual dose renal effects percentage of normal toxicity
antagonist mg/d GFR RBF RVR dosage in renal failure
>50 10-50 <10

Nifedipine 30-120 improve GFR, RBF, 100 100 100 gingival hyperplasia,

decrease RVR headace, oedema, flushing
Felodipine 5-20 » 100 100 100 »
Amlodipine 5-10 » 100 100 100 »
Isradipine 2.5-10 » 100 100 100 »
Nicardipine 60-120 » 100 100 100 »
Diltiazem 60-350 » 100 100 100 and conduction abnormality
Verapamil 180-240 » 100 100 100 »

Table 2. Dose, renal effects, doasage adjustment in renal failure and toxicity of most commonly

used ACE in renal transplantation.

ACE usual dose renal effects percentage of normal toxicity
inhibitors mg/d GFR RBF RVR dosage in renal failure
>50 10-50 <10
Captopril 50-100 No/. No/.  _ 100 75 50 conduction abnormality,
cough, angioedema,

hyperkalemia, leucopenia
Enalapril 2.5-20 » 100 75 50 »
Lisinopril 10-20 » 100 50 25 »
Fosinopril 20-40 » 100 100 75 »

Table 3. Dose, renal effects, doasage adjustment in renal failure of the more commonly used

diuretics in renal transplantation

Diuretics usual dose renal effects percentage of normal toxicity
mg/d GFR RBF RVR dosage in renal failure (most frequent)
>50 10-50 <10
Furosemide 20-320 acytely decrease 100 100 100 hypercholesterolemia
and RBF hyperglycemia
hypokalemia
hyperuricaemia
Hydrochlorothiazide — 12.5-50 » 100 100 avoid »
Chlorothiazide 125-500 » 100 100 avoid »
Ethacrynic acid 25-200 » 100 ql2hr avoid »
Bumetanide 0.5-10 » 100 100 100 »
Amiloride 2.5-10 » 100 100 avoid »
Indapamide 1.25-25 improve GFR 100 100 avoid »

possibly a vascular hyporesponsiveness to the
sympathetic nervous system®. Diuretics are the
best choice in patients with edema and sodium
overload. Sodium load, food-drug interactions
and drug-drug interactions may lessen or ablate
the effectiveness of diuretic therapy®#. Loop
diuretics can cause hypokalemia, hypocalcemia
and exacerbate hyperparathyroidism. The
extended use of diuretics and calcinurin inhibitors
may require close electrolyte monitoring to avoid

gout and cardiac mortality associated with low
magnesium levels”. On the contrary, thiazide
diuretics may induce hypercalcemia and potas-
sium sparing agents may induce hyperkalemia.
The use of cyclosporine, FK506, ACE inhibitors,
b-blockers and cotrimoxazole has been connected
with hyperkalemia. Hyperuricemia and hypo-
magnesaemia are complications of cyclosporine
and tacrolimus therapy®! (table 3).
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Table 4. Dose, renal effects, dosage adjustment in renal failure and toxicity of most commonly
used B-blockers in renal transplantation

B-blockers usual dose renal effects percentage of normal toxicity
mg/d GFR RBF RVR dosage in renal failure
>50 10-50 <10
- - , bradycardia
hypertriglyceridaemia
depression
mask hypoglycaemia
bronchospasm
Atenolol 50-100 100 50-75 30-50
Nadolol 40-320 100 50 25
Propranolol 120-320 100 100 100
Metoprolol 50-200 100 100 100
Labetalol 400-1200 No change GFR, RBF 100 100 100

and RVR

Table 5. Dose, renal effects, dosage adjustment in renal failure and toxicity of Ag II receptor

antagonists in renal transplantation.

Ang II rec usual dose renal effects percentage of normal toxicity
antagonist mg/d GFR RBF RVR dosage in renal failure
>50 10-50 <10
Losartan 50-100 No/_  No/ 100 100 75 anemia
Valsartan 80-320 » 100 100 75 »
Irbersartan 150-300 » 100 100 100 »
Candesatan 4-32 » 100 100 75 »
Eprosartan 200-400 » 100 100 75
Telmisartan 40-120 » 100 100 100
B-Blockers B-Blockers should be considered as a first choice

The precise mode of action of B-blockers in
reducing blood pressure is not known. In a small
study of the effect of B-blockers on hypertensive
renal transplant recipients, a blood pressure
reduction was noted only in hypertensive patients
with their native kidneys in situ®2. Native kidneys
may play an important role in activation of renin
and angiotensin system mediated by activation
of the sympathetic nervous system. In a
randomized study renal transplant recipients
received atenolol or quinapril. In both groups
blood pressure control was achieved. However
quinapril lowered significantly albumin excre-
tion%.

Bb-Blockers may mask the symptoms of
hypoglycemia and thyrotoxicosis and cause sexual
dysfunction, muscle weakness, tiredness and
fatigue. They can also complicate the lipid profile
in renal transplant recipients. The beneficial effect
of B-blockers in transplant recipients with a
history of myocardial infarction or coronory heart
disease outweight the risk of their adverse effects.

treatment for patients with a renal transplant and
a history of CHD. Abrupt discontinuation of B-
blockers may cause rebound hypertension and
so the dosage should be reduced slowly over a
1- to 2-week period (table 4).

Angiotensin II receptor antagonists

Angiotensin II receptor antagonists reduce the
blood pressure by blocking the physiological
response to angiotensin 1949,

The recent successful use of angiotensin II
receptor antagonists type I has added a new group
of drugs in the treatment of renal transplant
hypertension?%. These agents show a significant
control on the blood pressure, reduce the need
for other antihypertensive agents””? and reduce
statistically significantly proteinuria of patients
with chronic allograft disease®. These agents do
not seem to interfere with any of the immuno-
suppressive agents.

Stimulation of AT1 receptors of erythroid
progenitor cells by Ag II is believed to increase
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red blood cell mass independently from
circulating erythropoietin. AT1 blockers cause
statistically significant fall of Ht and Hb and are
very useful in hypertensive patients with
erythremia”” 8. It is believed that the blockade
of AT1 receptors results in a decrease of red
blood-cell mass independently of erythropoietin
and initial haemoglobin levels'® !, They do not
cause hyperkalemia or hyperuricemia and raise
slightly but significantly the levels of serum
creatinine.

These drugs have the ability to lower
significantly the levels of TGF-B1 in the plasma
of transplanted patients with chronic allograft
nephropathy'??. The drugs of this category could
be proved valuable not only for the treatment of
hypertension of renal transplant recipients but
also for the intervention in the evolution of
chronic allograft nephropathy (table 5).

Miscellaneous

Phlebotomy has also been found to ameliorate
hypertension'®. On the other hand ACE inhibitors,
apart from lowering blood pressure also lower
Hb values as do the new AT-1 receptor
blockers??8. Hb values are also lowered by
theophylline, but because of its side effects is not
a suitable theraputic option.

ITEPIAHWVH

I Bépyoulag. Yuéptaon kat petapocyeuon
veppou. Innokpateta 2001, 5 (2): 51-60

H unéptacn anotelei onpavtikd napdyovia
KWvoUvou yla tv eniBiwon acBeviov kat pocyeu-
patwv oTig PeTapooyeloelg veppou. H cuyvotnta
TNG UMEPTAONG PETA TN PETAPOGYEUON VEPPOU
kupaivetat and 75 éwg 80% kat priopei va Oia-
kp1Oel o evboyevi Kat e€wyevi TOU POGYEUHATOG
Kat elvat ouvnbwg nmolunapayovtikn. Katd tnv
apeon petapoocyeutikn meplodo owpeidetat oce
Betikd 1ooduyto vatpiou kat Udatog, ce ofeia
owAnvaplakn vékpwon, ce ofela andppaln tou
oupntnpa, ce ofgla amdppuwn Kat Ge vepache-
otatpia. Metd to padTo tpipnvo oyetidetat pe ta
KOPTIKOGTEPOELON, TV KUKAoomopivn, to FK500,
kat T Ypdvia vepporabeta pooyevpatog. H Bepa-
rnela TG PEWOVEL GNPAVTIKA TN vOGnpOTNTA Kat
BvntodTnta Twv petapocyeupévev vepporadov. Ta
ouvnOEGTEPA AVTIUIIEPTAGIKA TOU XPNGIOIOL-
olvtal pova Toug n e cuvobuaopd eivat ot avra-

YOVIGTEG TOU acBeatiou, ta Stoupntikd, ot B-adpe-
VEPYLKOL AMMOKAELIGTEG, Ol AVTIAYWVIGTEG TOU PETA-
TPENTIKOU evCUPOU TNG ayyeloteveiving Kat ot arro-
KAELGTEG TwV UITOOOYEWV TUITOU 1 Tng ayyelotev-
otvng II.

REFERENCES

1. Held PJ, Ort FK, Blagg CR, Agodoa LY. Survival and mortality
excerpts from United States Renal Data System 1990 Annual
Report. Am ] Kidney Dis 1990,16(Suppl 2):44

2. McEnery P, Arbus G, Stablein D, Tejani A. Renal
transplantation in children. N Engl ] Med 1992,326:1727

3. Kokado Y, Takahara S, Kameoka H, Okuyama A.
Hypertension in renal transplant recipients and its effect on
long-term renal allograft survival. Transplant Proc
1996,28:1600

4. Cosio FG, Dilon JJ, Falkenhain ME, et al. Racial differences
in renal allograft survival: The role of systemic hypertension.
Kidney Int 1995,47:1136

5. Massy ZA, Guijarro C, Wiederkehr MR, Ma JZ, Kasiske BL.
Chronic renal allograft rejection : Immunologic and

nonimmunologic risk factors. Kidney Int 1996,49:518

6. Opelz G, Wujciak T, Ritz E. Association of chronic kidney

graft failure with recipient blood pressure. Kldney Int
1998,53:217

7. First MR, Neylan JR, Rocher L, et al. Hypertension after renal
transplantation. ] Am Soc Nephrol 1994,4:540

8. Rao KV, Andersen RC. Long-term results and complications

of renal transplantation observations in the second decade.
Transplantation 1988,45:45

9. Curtis JJ. Treatment of hypertension in renal allograft
patients:Does drug selection make a difference? Kidney Int

1997,52(Suppl 63):S75

10. Harihanan S, Schroeder TJ, Weiskittel P, Alexander WJ, First
MR. Prednisone withdrawal in HLA identical and one-

haplotype matched live-related donor and cadaver renal
transplant recipients. Kidney Int 1993,44(Suppl 43):S30

11. Morales JM, Andres A, Prieto C, et al. Calcium antagonists
treatment minimizes early cyclosporin nephrotoxicity in

renal transplantation. A prospective randomized trial.
Transplant Proc 1989,21:1537

12. The FK506 Kidney transplant Multicenter Study Group:
FK506 in kidney transplantation: Results of the US
Randomized Comparative Phase III Study. Satellite
Symposium of the 15th Annual Meeting of the American
Society of Transplant Physicians, Dallas, May 1996

13. Guidi E, Bianchi G, Dallosta V, Cantaluppi A, Mandelli F,
Polli E. Influence of familial hypertension of the donor on
the blood pressure and antihypertensive therapy of kidney
graft recipients. Nephron 1982,30:318

14. Guidi E, Bianchi G, Rivolta. Hypertension in man with a
kidney transplant: Role of familial versus other factors.
Nephron 1985;41:14-21

15. Strandgaard S, Hansen U. Hypertension in renal allograft
recipients may be conveyed by cadaveric kidneys from
donors with subarachnoid hemorrhage. Br Med ]
1980;292:1041-1044



58

VERGOULAS G.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

Curtis JJ, Luke RG, Dustan HP, et al. Remission of essential
hypertension after renal transplantation. N Engl J Med
1983;309:1009-1014

Moreso F, Seron D, Anunciada Al, et al. Recipient body
surface area as a predictor of post-transplant renal allograft
evolution. Transplantation 1998,65:671

Zeier M, Mandelbaum A, Ritz E. Hypertension in the
transplanted patient. Nephron 1998;80:257-208

Brensilver JM, Mallat S, Scholes J, McCabe R. Recurrent IgA
nephropathy in living related donor transplantation:
Recurrence or transmission of familial disease? Am ] Kidney
Dis 1988;12:147-151

Hebert D, Eun-Mi K, Silbley RK, Mauer SM. Post-
transplantation outcome of patients with hemolytic
syndrome:Update. Pediatr Nephrol 1991;5:162-167

Curtis JJ, Luke RG, Diethelm AG, et al. Benefits of removal
of native kidneys in hypertension after renal transplantation.
Lancet 1985,2:739

Yasamura T, Oka T, Aikawa Y, Ohmori Y, Nakane Y. Beneficial
effect of bilateral nephrectomy on long term survival of
living related kidney allografts. Transplant Proc 1989;
21:1967-1969

Midtvent K, Hartmann A, Bentdal O, Brekke IB, Fauchald P.
Bilateral nephrectomy simultaneously with renal allografting
does not alleviate hypertension 3 months following living
donor transplantation. Nephrol Dial Transplant 1996; 11:2045-
2049

Aeberhard JM, Schneider PA, Valloton MB, Kurtz A, Leski
M. Multiple site estimates of erythropoietin and renin in
polycythemic kidney transplant patients. Transplantation
1990; 50:613-616

Merkus JW, Huyesmanns FT, Hoitsma AJ, Buskens FG,
Skotnicki SH, Koene RA. Renal allograft artery stenosis:
results of medical treatment and intervention. A prospective
analysis. Transplant Int 1993; 6:111-115

Fontan MP, Rodriguez —Carmona A, Falcon TG, Rivera CF,
Valdes F. Early immunologic and non-immunologic predictors
of arterial hypertension after renal transplantation. Am J
Kidney Dis 1999;33:21-28

Sankari BR, Geisinger M, Zelch M, Brouhard B, Cunningham
R, Novick AC. Posttransplant renal artery stenosis : impact
of therapy on long term kidney function and blood pressure
control. J Urol 1996:155:1860-1864

Fung LC, McLorie GA, Khoury AE, Churchill BM. Donor
aortic cuff reduces the rate of anastomotic arterial stenosis
in pediatric renal transplantation. J Urol 1995; 15:123-132
Felten H, Kuhn K. Renovascular hypertension after renal
transplantation. Don't look only after the graft artery. Nephrol
Dial Transplant 1996;11:1383-1384

Campieri C, Gregorini MR, Moschella MR, et al. Fibromascular
dysplasia in a transplanted kidney. Nephrol Dial Trnansplant
1998;13:1299

Benoit G, Moukarzel M, Mieske E, et al. Transplant renal
artery stenosis.: Experience and comparative results between
surgery and angioplasty. Transplant Int 1990,3:137
Sagalowsky AI, McQuitty DM. The assesment and
management of renal vascular hypertension after kidney
transplantation. Semin Urol 1994,12:211

Newman-Sanders AP, Gedroyce WG, Kutoubi MA, Koo C,
Taube D. The use of expandable metal stents in transplant
renal artery stenosis. Clin Radiol 1995;50:245-250

34.

35.

30.

37.

38.

39.

40.

41.

42.

43.

44.

45.

40.

47.

48.

49.

50.

Benedetti E, Troppmann C, Gillingham K, et al. Short- and
long-term outcomes of kidney transplants with multiple
renal arteries. Ann Surg 1995;221:406-414

Krakof LR. Glucocorticoid excess syndroms causing
hypertension. Cardiol Clin 1988;6:537-545

Taler SJ, Textor SC, Canzanello V], et al. Role of steroid
dose in hypertension early after liver transplantation with
tacrolimus and cyclosporine. Transplanation 1996;62:1588-
1592

Hricik DE, Lautman J, Bartucci MR, et al. Variable effects of
steroid withdrawal on blood pressure reduction in
cyclosporine  treated renal
Transplantation 1992,53:123
Raman GV. Post-transplant hypertension. ] Hum Hypertens
1991;5:1-6.

Haas M, Mayer G. Cyclosporine A associated hypertension
- Pathomechanisms and clinical consequencies. Nephrol
Dial Transplant 1996;12:395-398

Ratcliffe PJ, Dudley CR, Higgins RM, et al. Randomized
controlled trial of steroid withdrawal in renal transpalnt

transplant  recipients.

recipients receiving triple immunosuppresssion. Lancet
1996;348:043-648

Deray G, Behnmida M, Hoag P. Renal function and blood
pressure in patients receiving long-term low-dose
cyclosporine therapy for idiopathic uvitis. Ann Int Med
1992;117:578-583

Thompson ME, Shapiro AP, Johnson AM. The contrasting
effects of cyclosporine A and azathioprine on arterial blood
pressure and renal function following cardiac transplantation.
Int J Cardiol 1986;11:985-995

van Buren D, van Buren CT, Flechner SM, Maddox AM,
Verani R, Kahan BD. De novo hemolytic uremic syndrom
in renal transplant recipients immunosuppressed with
cyclosporine. Surgery 1985;98:54-62

Epstein M, Landsberg D. Cyclosporine induced thrombotic
microangiopathy resulting in renal allograft loss and its
succesful reuse: A report of two cases. Am ] Kideny Dis
1991;17:346-250

Haas M, Mayer G. Cyclosporine associated hypertension.
Pathomechanisms and clinical consequences. Nephrol Dial
Transplant 1996;12:395-398

Laskow DA, Kurtis JJ. Posttransplant hypetension. Am ]
Hypertens 1990,3:721

Mason J, Muller - Schweinitzer E, Dupont M, et al.
Cyclosporine and the renin-angiotensin system. Kidney Int
1991;39:528-832

Regitz Zagrosek V, Auch-Schwelk W, Hess B, et al. Tissue-
and subtype- specific modulation of angiotensin II receptors
by chronic treatment with cyclosporine A, angiotensin
converting enzyme inhibitors and AT1 antagonists. ]
Cardiovasc Pharmacol 1995;26:66-72

Pichler RH, Franceschini N, Young BA, et al. Pathogenesis
of cyclosporine nephropathy: Roles of angiotensin II and
osteopontine. ] Am Soc Nephrol 1995;6:1186-1196
Burdmann EA, Andoh TF, Nast CC, et al. Prevention of
experimental cyclosporine induced interstitial fibrosis by
losarta and enalapril. Am J Physiol 1995;269:F491-F499

. Jarowenko MK, Flechner SM, Van Buren CT, Lobber MI,

Kahan BD. Influence of cyclosporine on post transplant blood
pressure response. Am ] Kidney Dis 1987,10:98



ITITTIOKPATEIA 2001, 5, 2 59

52.

53.

54.

55.

50.

57.

58.

59.

60.

61.

62.

63.

64.

65.

60.

67.

68.

69.

Wagner K, Albrecht S, Neumayer HH. Prevention of
posttransplant acute tubular necrosis by the calcium antagonist
diltiazem : a prospective randomized study. Am ] Nephrol
1987,7:287

Curtis JJ, Luke JG, Jones P, Diethelm AG. Hypertension in
cyclosporine treated renal transplant recipients is sodium
dependent. Am ] Med 1988;85:134-138

Gardiner DS, Watson MA, Junior BJR, et al. The effect of
conversion from cyclosporine to azathioprine on renin -
containing cells in renal allograft biopsies. Nephrol Dial
Transplant 1991:6:363-367

Barnas U, Mayer G. Hypertension after renal transplantation.
Hypertension 19906;1:16-21

Lipkin GW, Tucker B, Giles M, Raine AEG. Ambulatory
pressure and left ventricular mass in cyclosporine and non
cyclosporine treated renal transplant recipients. J
Hypertension 1993;11:439-442

Lingens N, Dobos E, Witte K, et al. Twenty-four our
ambulatory blood pressure profiles in pediatric patients after
renal transplantation. Pediatr Nephrol 1997;11:23-26

Frei U, Schindler R, Wieters D, Grouven U, Brunkhorst R,
Koch KM. Pre-transplant hypertension: A major risk factor
for chronic progressive renal allograft dysfunction. Nephrol
Dial Transplant 1995;10:1206-1211

Opelz G, Wujciak T, Ritz E. Association of chronic kidney
graft failure with recipient blood pressure. Kidney Int
1998;53:217-222

Zeier M, Wiesel M, Geberth St. Elevated blood pressure
profil, increased left ventricular mass and microalbuminuria
in patients with stable graft function. ] Am Soc Nephrol
1997;8:723

Kim HC, Park SB, Lee KK, Cho WH. Proteinuria in renal
transplant recipients: Incidence, cause and prognostic
importance. Transplant Proc 1994;26:2134-2135

Kokado Y, Takahara S, Kameoka H, et al. Hypertension in
renal transplant recipients and its effect on long term allograft
survival. Transplant Proc 1996;28:1600-1602

Cosio FG, Falkenhain ME, Pesavento TE, et al. Relationships
arterial hypertension and renal allograft survival in African-
American patients. Am J Kidney Dis 1997;29:419-417
Dawidson I, Rooth P. Improvement of cadaver renal
transplantation outcomes with verapamil. A review. Am ]
Med 1991,90:37S

Bia MJ, Tyler K. Evidence that calcium channel blockade
prevents cyclosporine-induced exacerbation of renal ischemic
injury. Transplantation 1991;51:293-295

Dawidson I, Rooth P, Always C, et al. Verapamil prevents
post-transplant delayed functiom and cyclosporine A
nephrotoxicity. Transplant Proc 1990;22:1379-1380
Dawidson I, Rooth P, Lu C, et al. Verapamil improves the
outcome after cadaver renal transplantation. ] Am Soc
Nephrol 1991;2:983-990

Martinez — Castelao A, Hueso M, Sanz V, et al. Treatment of
hypertension after renal transplantation: long-term efficacy
of verapamil, enalapril and deoxazocin. Kidney Int 1998;68
Suppl:$130-5134

Morales JM, Rondriguez-Paternina E, Araque A, et al. Long-
term protective effect of a calcium antagonist on renal
function in hypetensive renal transplant patients on
cyclosporine therapy: a 5-year prospective randomized study.
Transplant Proc 1994;26:2598-2599

70.

71

72.

73.

74.

75.

70.

77.

78.

79.

80.

81.

82.

83.

84.

80.

87.

88.

89.

de Matos OM, Olyaei AJ, Benett WM. Pharmacology of
immunosuppressive medications used in renal diseases and
transplantation. Am J Kidney Dis 1996;28:031-667
Pesavento TE, Jones PA, Julian BA, et al. Amlodipine increases
cyclosporine levels in hypertensive renal transplant patients:
results of a prospective study. ] Am Soc Nephrol 1996;7:831-
835

Guan D, Wang R, Lu et al. Effects of nicardipine on blood
cyclosporine levels in renal transplant patients. Transplant
Proc 1996;28:1311-1312

Grekas D, Dioudis C, Kalevrosoglou I, et al. Renal
hemodynamics in hypertensive renal allograft recipients:
Effect of calcium antagonists and ACE inhibitors. Kidney Int
1996, 49:597

Vanderschaaf MR, Hene R], Floor M, et al. Hypertension
after renal transplantation: Calcium chanel blocker or
converting enzyme blockade? Hypertension 1995,25:77
Bochicchio T, Sandoval G, Ron O, Perez-Grovas H, Bordes
J, Herrera-Acosta J. Lisinopril prevents hyperfiltration and
decreases proteinuria in post-transplant hypertensives. Kidney
Int 1990,38:873

Psaty BM, Heckbert SR, Koepsell TD, et al. The risk of
myocardial infarction associated with antihypertensive drug
therapies. JAMA 1995;274:620-625

Mourard G, Ribstein J, Mimran A. Converting enzyme
inhibitor versus calcium antagonist in cyclosporine treated
renal transplants. Kidney Int 1993,43:419

del Castillo D, Campistol JM, GuiradoL,et al.Efficacy and
safety of losartan in the treatment of hypertension in renal
transplant recipients. Kidney Int 1998,54(Suppl 68):5135
Sennesael J, Lamote ], Violet I, et al. Comparison of
perindopril and amlodipine in cyclosporine - treated renal
allograft recipients. Hypertension 1995;26:430-444
Mourad G, Ribstein J, Mimran A. Converting-enzyme inhibitor
versus calcium antagonist in cyclosporine-treated renal
transplants. Kidney Int 1993;43:419-425

Bochicchio T, Sandoval G, Ron O, et al. Fosinopril prevents
hyperfiltration and decreases proteinuria in post-transplant
hypertensives. Kidney Int 1990;38:873-879

Meyer MM. Post-transplant hypertension. In Bennett WM,
McCarron DA, eds. Pharmacology and management of
hypertension. New York, Churchill Livingstone, 1994:181-
215

Traindl O, Falger S, Reading S, et al. The effect of lisinopril
on renal function in proteinuric renal transplant recipients.
Transplantation 1993;55:1309-1313

Bergman SM, Curtis JJ. Possible mediators in hypertension:
Renal factors. Semin Nephrol 1996;16:134-139

. Gaston RS, Julian BA, Curtis JJ. Post-transplant erythrocytosis:

an enigma revisited. Am J kidney Dis 1994;24:1-11

Neutel JM. Metabolic manifestations of low-dose diuretics.
Am ] Med 1996;101:71S-82S

Johnson AG, Nguyen TV, Day RO. Do non steroidal
antiinflammatory drugs affect blood pressure? A meta-analysis.
Ann Intern Med 1994;121:289-300

Swan SK. Diuretic strategies in patients with renal failure.
Drugs 1994;48:380-385

Ellison DH. The physiologic basis of diuretic synergism : its
role in treating diuretic resistance. Ann Intern Med
1991;114:880-894



60

VERGOULAS G.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

Hoes AW, Grobbee DE, Lubsen ], et al. Diuretics, beta
blockers and the risk for sudden cardiac death in
hypertensive patients. Ann Intern Med 1995;123:481-487
West C, Carpenter BJ, Hakala TR. The incidence of gout in
renal transplant recipients. Am J Kidney Dis 1995;123:481-
487

Huysman FT, van Heusden FH, Wetxels JF, et al
Antihypertensive effect of beta blockade in renal transplant
recipients with or without host kidneys. Transplantation
1988:46:234-237

Hausberg M, Barenbrock M, Hohage H, et al. ACE inhibitor
versus beta-blocker for the treatment of hypertension in
renal allograft recipients. Hypertension 1999;33:862-868
Ritz E, Orth SR, Strzelezyk P. Angiotensin converting enzyme
inhibitors, calcium channel blockers and their combination
in the treatment of glomerular disease. ] Hypertens
1997;15:Suppl :S21-S26

Moser M. Angiotensin converting enzyme inhibitors,
angiotensin II receptor antagonists and calcium channel
blocking agents. ] Am Coll Cardiol 1997;29:1414-1421)
del Castillo D, Campistol JM, Guirardo L, et al. Efficacy and
safety of losartan in the treatment of hypertension in renal
trasnplant recipients. Kidney Int 1998;54(Supll 68):5135
Vergoulas G, Miserlis Gr, Trellopoulos G, Antoniadis A.
Evaluation of losartan in patients with renal transplantation.
Hippokratia 2000;4:67-72,

Vergoulas G, Miserlis Gr, Antoniadis A. Evaluation of valsartan
in patients with renal transplantation. International
Symposium "Hypertension 2000", October 6-7, 2000, Athens,
abstr p: 44

Vergoulas G, Miserlis Gr, Papanikolaou V, et al. Angiotensin
II type I receptor antagonists reduce proteinuria of
hypertensive renal transplant recipients( to be published)

100. Ducloux D, Saint-Hillier Y, Chalopin GM. Effect of losartan
on hemoglobin concentration in renal transplant recipients:
a retrospective analysis. Nephrol Dial Transplant 1997, 12:
2083-86

101.Home S, Holzer H, Horina J. Losartan and renal
transplantation. Lancet 1998;351:285

102. Campistol JM, Inigo P, Jimenez W, et al. Losartan decreases
plasma levels of TGF-B1 in transplant patients with chronic
allograft nephropathy. Kidney Int 1999,56:714-719

103.Fahal IH, Yaqoob M, Ahmand R. Phlebotomy for
erythropoietin associated hypertension. Lancet 1991;ii:1227

AMAndoypapia

I. Bépyouhag

Adxprivng 53

542 49 Oeocoalovikn
tA./fax 0310302311
email: geover@otenet.gr

Corresponding author
Vergoulas G,

53 Alkminis str

542 49 Thessaloniki
Greece

tel/fax +30 310302311
email: geover@otenet.gr



