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Management of elderly patients with sustained hypertension

Keith Beard, Christopher Bulpitt, Hugo Mascie-Taylor, Kevin O'Malley, Peter Sever, Stuart Webb

Abstract
Objective-To assess the clinical benefits of treat-

ing hypertension in elderly patients and to derive
practical guidelines regarding indications, goals, and
forms of treatment.
Design-Review of six published randomised

trials.
Results-Active treatment of hypertension in

elderly patients was associated with significant
improvements in several indices of cardiovascular
morbidity and mortality, particularly the incidence
of fatal and non-fatal strokes. On the basis of the
trial data, combined systolic and diastolic hyper-
tension was defined as a sustained systolic pressure
>160mmHg and diastolic pressure >90mmHg.
There is convincing evidence that efforts should be
made to reduce both systolic and diastolic pressures
to below these levels in patients up to the age of 80
years. Isolated systolic hypertension was defined as
a systolic pressure >160mmHg in the presence of a
diastolic pressure <90mmHg. Two trials reported
benefit from the treatment of isolated systolic
hypertension in patients up to the age of 80, and
further trials are underway to support or refute this
recommendation. Diuretics have an established
role in the management of hypertension in elderly
patients; 03 adrenoceptor antagonists have given
variable results, and the benefits are less impressive
than with diuretic based regimens. Newer agents
show promise in the treatment of elderly patients,
particularly in the presence of coexisting disease,
but their effects on morbidity and mortality have not
been evaluated in large randomised trials.

Conclusions -Diuretics rather than 13 blockers are
the treatment of choice for patients with uncompli-
cated hypertension, but combinations of drugs may
be required in as many as 50% of patients.

Introduction
A wealth of clinical evidence supports the need to

treat hypertension in patients under the age of 65 years.
The strong predictive power of raised blood pressure

for cardiovascular disease- in particular coronary heart
disease, heart failure, and stroke-is firmly established,
and many trials have confirmed the benefits of drug
treatment. There has, however, been a persistent
reluctance to treat hypertension in older patients. This
has stemmed partly from a lack of evidence of benefit
from large controlled trials and partly from fears that
efforts to reduce blood pressure in elderly patients
might do more harm than good. Treating hypertension
in elderly patients presents many theoretical and
practical problems. They are a group of survivors who
may have taken years to "track" to hypertensive levels
of blood pressure or who may have renal artery stenosis
or other forms of secondary hypertension. Moreover,
they often have relatively low diastolic pressures; it has
been proposed that they may respond differently to
treatment, and it is widely believed that they are more
prone to side effects than younger patients.

Until recently, few trials had specifically looked at
the clinical implications oftreating elderly hypertensive
patients,`' but in the past few months, however, the
results of another three major studies have been
published.46 The present article reviews currently
available trial data to derive practical guidelines for the
assessment and management of hypertension in elderly
patients, particularly the indications for treatment,
goals of treatment, and choice of appropriate anti-
hypertensive agents.

Materials and methods
We looked at three trials published in the 1980s: the

Australian trial of treatment of mild hypertension in
the elderly (1981),' the European working party on
high blood pressure in the elderly (EWPHE) trial
(1985),2 and Coope and Warrender's trial of treatment
of hypertension in elderly patients in primary care
(1986)3; and three trials published in the past few
months: the systolic hypertension in the elderly
programme (SHEP),' the Swedish trial in old patients
with hypertension (STOP-Hypertension),' and the
Medical Research Council (MRC) trial of hypertension
in older adults.'

412 BMJ VOLUME 304 15 FEBRUARY 1992



TABLE I-Entry criteria, blood pressure at entiy, goal pressure, and achieved pressures (mm Hg) in six trials oftreating hypertension in the elderly

Coope and
Australian' EWPHE2 Warrender' SHEP4 STOP-Hypertension' MRC&

No of patients 582 840 884 4736 1627 4396
Age range (years) 60-69 60-97 60-79 70-¢80 70-84 65-74
Blood pressure entry criteria:

Systolic <200 160-239 190-230 160-219 180-230 or < 180 160-209
Diastolic 95-109 90-119 105-120 <90 90-120 or 105-120 <115
Mean blood

pressure at entry 165/101 182/101 197/100 170/77 195/102 185/91
Blood pressure goal:

Systolic <170 < 160/ 1 20* <160 < 160/< 150*
Diastolic <90<80** <90 <105 95

Treatment:
Initial Chlorthalidone Hydrochlorothiazide Atenolol Chlorthalidone (1) Hydrochlorothiazide + (1) Hydrochlorothiazide +

+ triamterine amiloride amiloride
(2) Or Atenolol or (2) Atenolol
metoprolol or pindolol

Add on Various Methyldopa Bendrofluazide Atenolol (1) Atenolol or metoprolol (1) Atenolol
Methyldopa or pindolol (2) Hydrochlorothiazide

(2) Hydrochlorothiazide
+ amiloride

Blood pressure obtained:
Treatment group 143/87 149/85 162/77 144/68 167/87 152/79
Placebo group 155/94 172/94 180/88 155/71 186/96 167/85

*Depending on entry systolic pressure. **Initial goal <90mm Hg, reduced to <80mm Hg after two years.

We analysed the trials' definitions of hypertension
and methods of measuring blood pressure, and their
findings on the effects of treatment of hypertension on
reducing morbidity and mortality. We looked for
thresholds of blood pressure and age for starting
and continuing treatment and examined the therapeutic
goals of the six trials. We also considered the prac-
ticalities of assessment, treatment, and follow up.
Finally, we assessed various means of treating hyper-
tension in elderly patients.

Results and discussion
DEFINITIONS OF HYPERTENSION AND BLOOD PRESSURE
MEASUREMENT

Definitions of hypertension must clearly indicate
whether both systolic and diastolic pressures should be
raised, or only one, and if so which one. From the
trials' entry criteria, goal pressures, and results we
defined combined systolic and diastolic hypertension
as a sustained systolic pressure > 160mm Hg together
with a diastolic pressure >90mmHg and isolated
systolic hypertension as systolic pressure >160mm Hg
together with a diastolic pressure <90mm Hg.
A sustained increase in blood pressure should be

recorded before treatment is considered. Single casual
measurements of blood pressure may be misleading,
and recordings should be obtained on several occasions
before decisions are made. Ideally, the same observer
should measure blood pressure in a similar environ-
ment. For mildly raised blood pressure it is perfectly
acceptable to follow a patient without pharmacological
treatment for up to six months, but with higher levels
of pressure, recordings should be obtained at shorter

TABLE II-Percentage change in event rates, six tnals. Figures for references 1-3 are based on a review by
Staessen et al"; intention to treat analyses are reported ifpublished

Coope and STOP-
Australian' EWPHE Warrender' SHEP4 Hypertension' MRC,

Non-fatal events:
Stroke -37 - 35 -27 -37* -38* -30
Myocardial infarction +18 NR +11 -33* -16 NR
All cardiac -10 -9 -26 -40* NR -13
All cardiovascular -26 -36* -26 - 36* NR -25*

Fatal events:
Stroke -1 -32 - 70* -29 -73* -12
Cardiac -75t -38* +1 -20t -25t -22t
All cardiovascular -61 -27* -22 -20 NR -9
All non-cardiovascular + 13 + 21 NR + 5 NR +5
Total deaths -23 -9 -3 -13 -43* -3

All events:
Stroke -34 - 36* -42* - 36* -47* -25*
Cardiac -19 -20 -15 -27* -13t -19t
All cardiovascular -24 -34* -23* -32* -40* -17*

NR=Not reported. *p<0 05. tlschaemic heart disease. tMyocardial infarction.

intervals to quickly establish the need for intervention.
The posture of the patient at the time of blood

pressure measurement is important.' Elderly patients
may have considerable orthostatic falls in blood
pressure. Although the formulation of a management
plan for hypertension must clearly take into account
falls in blood pressure on standing, most of the trials'
data on the outcome of treatment are based on
recordings taken in the sitting position.24 The decision
to treat hypertension in elderly patients should be
based on the mean of several measurements of blood
pressure recorded in the sitting position, provided
there is no appreciable postural fall.

AIMS OF TREATMENT AND TRIAL RESULTS

The primary objective of controlling hypertension is
to reduce the morbidity and mortality attributable to
cardiovascular and cerebrovascular disease without
increasing morbidity and mortality from other causes.
Evidence that this objective can be achieved comes
from several studies that investigated the effects of
treating hypertension in elderly patients (table I).
There are obvious differences in the age groups
studied, the forms of treatment, and the methods used
for assessing clinical outcome in these studies, but
comparative assessment of the findings shows several
trends (table II).

Treatment of hypertension tended to reduce the
incidence of non-fatal stroke and cardiac events, and a
significant decline in total non-fatal cardiovascular
events was observed in three of the six trials.246 The
studies were not designed primarily to detect a change
in overall mortality, but a reduction was seen in each
trial and this trend achieved significance in the STOP-
Hypertension trial with a fall of 43%. Some trials
showed significant reductions in the number of cardiac
deaths2 and stroke deaths.' I

Total cardiovascular events were reduced signifi-
cantly in five trials,2-6 with reductions of 17-40%. This
effect of treatment was attributable predominantly to
significant falls in combined fatal and non-fatal strokes,
ranging from 25%6 to 47%.5 Though all trials showed a
reduction in the combined rate of fatal and non-fatal
cardiac events, this change reached significance only in
the STOP-Hypertension trial.
Some of the trials reported side effects of drug

treatment, either volunteered by the patients, collated
by questionnaire, or evaluated by blood biochemistry.
Adverse symptoms were reported as minor2 S6 or were
no different from symptoms in controls.3 Drug treat-
ment with diuretics or 13 blockers was associated with
alterations in concentrations of blood glucose, uric
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acid, potassium, or cholesterol, but the overall
differences were small.2"

INDICATIONS FOR TREATMENT

Having established the potential benefits of treating
hypertension in elderly patients, the next step is to
consider how to apply this knowledge to clinical
practice. As the trials showed improvement in morbid-
ity and mortality for all blood pressure ranges above
the lower limit of the trials' entry criteria, these values
(table I) provide a reasonable indication of the thres-
hold for treatment.

In the presence of combined systolic and diastolic
hypertension, the trials showed benefits from inter-
vention at blood pressures >160mmHg systolic and
90mm Hg diastolic, although there is as yet little
evidence to support this strategy in patients aged over
80.2 For isolated systolic hypertension, the SHEP
study indicated benefit of intervention for patients
of any age with isolated systolic blood pressure
> 160 mm Hg. This strategy is supported in patients up
to the age of 75 by subgroup analysis of the MRC trial.
Further trials are under way to support or refute this
recommendation.9 There is no evidence to indicate at
what level of isolated diastolic hypertension patients
should benefit from treatment, even though many such
patients must have been included in the Australian
study.

Overall, the evidence suggests that treatment should
be considered for patients up to the age of 80 years with
systolic pressure > 160mm Hg even in the presence of
a diastolic pressure <90mm Hg. For older patients the
trial data are less compelling. One subgroup of patients
over the age of 80 in the EWPHE trial did not benefit
from treatment,8 but benefits were apparent for this
age group in the SHEP trial.4 The STOP-Hypertension
study included patients up to the age of 84, but the
benefits of active treatment were negligible over the age
of 80 and the findings applied only to those with
relatively severe combined systolic and diastolic
hypertension. There is thus insufficient evidence to
recommend starting treatment over the age of 80 unless
the blood pressure is greatly raised or complications
such as congestive heart failure or angina are present.
We are left with the problem of what to do with the
elderly person receiving antihypertensive treatment,
who reaches the age of 80. One practical solution is to
stop treatment for a trial period if the patient is
normotensive. If hypertension recurs, treatment
should be resumed. This strategy has yet to be
subjected to formal evaluation.

TREATMENT GOALS

Five trials were based entirely2 or largely' I6 on
patients with combined systolic and diastolic hyper-
tension. The data indicate that in most patients
receiving active treatment, intervention successfully
reduced blood pressure to the levels that were stated as
the goals of these trials. As this reduction in blood
pressure was associated with clinical benefit these goals
could be adopted generally. Two of the trials ignored
systolic blood pressure and aimed solely at reducing
diastolic pressure to levels equal to or below the entry
criterion for this variable.'2 Coope and Warrender
adopted the same approach for diastolic pressure, but
additionally aimed at reducing systolic pressure
to 170mm Hg, 20mm below the minimum entry
criterion.' The remaining two trials aimed at reducing
systolic blood pressure to less than 160mm Hg with the
additional target of a diastolic pressure of less than
95 mm Hg in the STOP-Hypertension trial.5 6

Taken together, these differing trial aims lead to the
simple conclusion that the therapeutic goal for
combined systolic and diastolic hypertension should be
a reduction in blood pressure to levels below the

treatment threshold of 160/90 mm Hg. The hypothesis
that clinical benefit may be lost by reducing blood
pressure to levels significantly below this value (the J
shaped curve) remains to be evaluated.

In the case of isolated systolic hypertension, the only
available treatment goals are those provided by the
SHEP trial, in which the declared aim was a reduction
in systolic blood pressure to <160 mmHg. For those
patients with systolic blood pressures between 160 and
179mm Hg, the aim was a reduction of at least
20mm Hg.

PRACTICALITIES OF ASSESSMENT, TREATMENT, AND
FOLLOW UP

In addition to blood pressure measurement, com-
prehensive clinical assessment is important before
treatment is started. Particular attention should be
paid to detecting conditions that might influence the
choice of antihypertensive treatment. These include
congestive heart failure, obstructive airways disease,
diabetes, gout, peripheral vascular disease, poor
mobility, urinary frequency, and incontinence. It is
essential to measure serum creatinine concentration
and electrolytes and to test urine for protein and
glucose. Where cardiorespiratory disease is suspected
-for example, in a patient who has dyspnoea or
angina-a chest x ray film and electrocardiogram
should be obtained. Depending on the intended
drug treatment, it is also desirable to measure uric
acid, lipid, and glucose concentrations. It must be
remembered, however, that diuretics, which affect
these variables most adversely, have been shown
consistently to be associated with a good outcome from
treatment.2-6

Patients should be seen monthly until the target
blood pressure is achieved and then at three month
intervals. Physical examination should be repeated
annually and investigations where appropriate. If there
is end organ damage or if there are multiple coexisting
medical conditions it may be more appropriate for
elderly patients with hypertension to be assessed at a
hospital department, at least initially. (The decision to
refer depends on many things, including the patient's
general frailty and enthusiasm for hospital attendance.)
More general assessment of the patient is also

important, including some evaluation of cognitive
function, which may give some indication of the risks
of non-compliance with an antihypertensive drug
regimen, and this in turn may influence the choice of
treatment. Urinary frequency and incontinence are
important, particularly if treatment with a diuretic is
contemplated. The prescriber may reach the conclusion
that conditions other than hypertension-for example,
dementia or malignant disease-dominate the clinical
picture and may therefore feel that treatment should be
withheld.

TREATMENT OF ELDERLY HYPERTENSIVE PATIENTS

Non-pharmacological treatment
Non-pharmacological measures that have become

accepted practice in the management of younger
hypertensive patients (weight reduction, exercise,
moderate reduction in salt and alcohol intake) apply
also to the older patient, either alone or in combination
with drug treatment."° However, more research is
required to determine the ability of elderly people to
change lifelong habits.
Although a modest reduction in salt intake has been

claimed to have only a small effect in lowering blood
pressure, such measures may be particularly beneficial
in elderly patients, in patients with cardiac failure, and
in combination with diuretics. Dietary potassium
supplementation cannot be recommended solely for its
effects on lowering blood pressure, but there is
increasing evidence from epidemiological studies that a
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higher intake of dietary potassium protects against
stroke, and for this reason alone it should be recom-
mended.

Because of the strong association of hypertension
with coronary heart disease, coexisting risk factors for
coronary heart disease should also be assessed in
elderly hypertensive patients, particularly cholesterol
concentration and smoking habit.

Pharmacological treatment
In elderly patients the pathophysiological accom-

paniments of aging and hypertension may modify
responses to drugs. Older hypertensive patients show
lower stroke volume, cardiac output, and intravascular
volume and higher peripheral vascular resistance than
younger patients. Baroreceptor reflex function is
impaired in elderly patients, and postural hypotension
is common and may be exacerbated with drugs. Left
ventricular hypertrophy, which is an important
predictor of cardiovascular morbidity and mortality,
is also common and is associated with increased
ventricular ectopy, impaired coronary reserve, and
sudden death.

Treatment may obviously be modified for individual
patients according to the severity of the hypertension
and the presence of associated cardiovascular or
cerebrovascular pathology and other accompanying
diseases. Indeed the stepped care approach generally
advocated for hypertension is often not appropriate for
elderly hypertensive patients, in whom multiple
pathology and contraindications commonly coexist.
Thus the drug must be chosen for the individual
patient.

Diuretics
Diuretics have been the mainstay of treatment of

hypertension in elderly patients, and in the major
intervention trials diuretics have been shown to reduce
cerebrovascular and in some instances cardiac com-
plications: of the six trials discussed above, five used a
diuretic as at least one first line treatment.'24-6 Con-
ventional doses (hydrochlorothiazide 25 mg or
equivalent) effectively lowered blood pressure when
compared with placebo. Most of the drug induced fall
in pressure can, however, be achieved with lower
doses-for example, hydrochlorothiazide 12 5 mg/day.
There is little to choose between individual thiazides
and chlorthalidone, but higher doses of thiazides or
loop diuretics should be avoided in the absence of heart
failure.

Adverse effects include hypovolaemia and postural
hypotension (particularly with higher doses) as well as
hypokalaemia, decreased glucose tolerance, increased
serum urate and creatinine concentrations, and
dyslipidaemia. Elderly patients may be more sus-
ceptible to thiazide induced hypokalaemia, and a case
can be made for combining a lower dose of thiazide
with a potassium retaining diuretic such as triamterene
or amiloride.2 56 Thiazides should not be given to
diabetic patients.

Adverse lipid changes induced by thiazides may be
important in younger patients. Such changes may well
be relevant in elderly patients but are overshadowed by
the benefits of lowered blood pressure.

[3 Adrenoceptor blocking drugs
(3 Blockers have been extensively used in the past

two decades and have been incorporated as first or
second line agents in trials in elderly patients.3'6 There
are theoretical grounds for suggesting that this class of
agent is less than ideal in elderly subjects by virtue of
their haemodynamic profile, particularly the reduction
in cardiac output, which may already be compromised.

The effects of 13 blockers on stroke and coronary
heart disease have been observed in two trials. 6 In
neither trial were cardiac events prevented by atenolol,
but the number of non-fatal strokes tended to be
reduced. In the MRC trial, mortality from stroke and all
cardiovascular causes was not reduced by treatment
with a (3 blocker. In the STOP-Hypertension trial, in
which most patients receiving active treatment received
one of three ( blockers, non-fatal and fatal strokes were
prevented but treatment had no significant effect on
cardiac events (myocardial infarction).

Although [3 blockers cannot now be considered the
treatment of choice in elderly hypertensive patients
they may be advantageous in those with angina or a
previous myocardial infarction.
As with many other classes of agents, lower doses of

(3 blockers may control blood pressure in many
patients. In patients who experience symptomatic
bradycardia with conventional 3 blockers, drugs with
partial agonist activity-for example, pindolol-may
be tried. Side effects with 13 blockers include lethargy,
depression, fatigue with exercise, sleeplessness, night-
mares, and cold extremities. Coexisting diseases such
as heart failure, asthma, chronic obstruction ofairways,
and peripheral vascular disease severely limit the
usefulness of (3 blockers.

Newer antihypertensive drugs
None of the newer agents have been subject to

definitive controlled trials of benefit in terms of
preventing stroke and coronary heart disease, and
the case for using angiotensin converting enzyme
inhibitors, calcium entry blockers, or a adrenoceptor
blockers must be reviewed in this light. Nevertheless,
such drugs may be favoured on a number of theoretical
and practical grounds, particularly when diuretics or (3
blockers are contraindicated. They may have a major
role in managing patients with coexistent disease, such
as heart failure, ischaemic heart disease, chronic lung
disease, and diabetes (table III).

TABLE iII-Selection of antihypertensive drug treatment according to
coexisting disease in elderly patients

Angiotensin
Calcium converting

Coexisting disease Diuretic 0 Blocker blocker enzyme inhibitor

None + + + + +
Heart failure + + - - ++
Angina + + + + + +
Asthma or chronic

obstructive
airways disease + + - + +

Peripheral vascular
disease + - ++ -*

Gout - + + +
Diabetes - - + + +

+ + = First line drug.
+ = Suitable alternative drug.
- Usually contraindicated.
* High proportion of patients with peripheral vascular disease will have
occult renovascular disease.

Conclusions
There is now indisputable evidence that the active

treatment of hypertension in the elderly is associated
with significant improvements in cardiovascular
morbidity and mortality. In absolute terms, the MRC
trial shows that one stroke is prevented for every 285
years and one coronary event prevented for every 200
years of diuretic based treatment. These benefits are
considerably greater than those conferred by treating
younger patients (table IV).
On the basis of the trial data, the recommended

threshold for intervention in patients aged between 65
and 80 years of age is a systolic pressure - 160mm Hg.
Such clear cut recommendations are not yet possible
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TABLE IV-Number ofpatient-years of treatment necessary to prevent
one stroke or one coronary event. Data from MRC trials"2

Younger patients Elderly patients
Drug treatment (mean age 52) (mean age 70)

Stroke
Treatment:

Diuretics 566 286
13 Blockers 1423 556
All treatments 833 370

Coronary event
Treatment:

Diuretics No benefit 200
0 Blockers No benefit No benefit
All treatments No benefit 417

for older patients, but one trial has suggested that
therapeutic benefit is maintained with increasing age,4
and consideration should be given to treating older
patients with more severe hypertension, particularly if
this is complicated by such conditions as heart failure
or symptomatic ischaemic heart disease.

Treatment should always be started with low doses
and doses increased only where indicated. For patients
with uncomplicated hypertension the currently avail-
able evidence, particularly the MRC trial results,
supports the choice of diuretics rather than P blockers
as first line treatment. The use of other therapeutic
agents should be guided by the presence of coexisting
disease. In individual patients, substitution of drugs is
indicated when responses to initial treatment are poor
or when adverse effects intercede. Combinations of
drugs may be required in as many as 50% of patients,

and they should be selected on the basis of compli-
mentary modes of action.

We wish to acknowledge the support of our meetings by an
educational grant from Bristol Myers Squibb.
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Liver transplantation in 100 children: Cambridge and King's College
Hospital series

A Salt, G Noble-Jamieson, N D Barnes, A P Mowat, K Rolles, N Jamieson, P Johnston, P Friend,
R Y Calne

Abstract
Objective-To review the results of the Adden-

brooke's and King's College Hospital children's liver
transplantation programme.
Design-Retrospective analysis of the first 100

children to receive liver grafts at Addenbrooke's
Hospital, Cambridge, from December 1983 to
March 1990.
Setting-Addenbrooke's Hospital, Cambridge,

and King's College Hospital, London.
Subjects-153 children assessed for liver trans-

plantation, of whom 22 died before a donor became
available and 31 were considered unsuitable. 100
children received grafts, of whom 27 had second
grafts.
Results-One year actuarial patient survival was

71%, with 57% one year graft survival. In the last
two years survival rates had improved considerably,
with 86% of patients and 63% of grafts surviving for
at least one year. Sixty five children were alive 12 to
86 months after transplantation; 63 were well and
leading normal active lives and 56 had entirely normal
liver function. Children's growth and development
were essentially normal, with many showing remark-
able catch up growth.
Conclusions-Liver transplantation offers child-

ren with terminal liver disease a high chance of a
return to full quality life and normal development.
Improved surgical and medical care have progres-
sively improved survival. The timing of transplanta-
tion is critical but has been constrained particularly
by the availability of donors and resources.

Introduction
The first successful orthotopic human liver trans-

plantation was reported in 1967,' but the procedure has
become widely accepted in the management of end
stage liver disease only since 1983.2 In children, one
year survival was less than 40% before 19803 but
has improved progressively, and good medium term
results with normal growth, development, and quality
of life have been achieved.45 The adult liver trans-
plantation programme at Addenbrooke's and King's
College Hospitals began in 1968, but a children's
programme was not started until 1983,1 when suitable
donor organs began to become available after the
benefits of the procedure were publicised on television.
Of 349 liver transplants performed during December
1983 to March 1990, 127 were in 100 children under
the age of 17. We describe the outcome of these
transplantations and discuss the reasons for improved
survival over the past two years.

Patients and methods
During December 1983 to March 1990, 153 children

were assessed for liver transplantation. Twenty two
children died before a donor became available, and 31
were considered unsuitable for transplantation for
reasons of tumour metastasis, parental refusal after
discussion, or, before 1987, abnormal anatomy (such
as absent inferior vena cava or blocked portal vein) or
small size. One hundred children (40 boys and 60 girls)
received grafts, three receiving combined liver and
kidney grafts for oxalosis. Twenty seven received a
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