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A mean daily dose of 63 ± SD 29 mg (range 40-120 mg) of nadolol caused a
significant (p<0.001) fall in mean lying and standing blood pressures and
pulse rates (table). Serum creatinine and urea concentrations were normal
and did not change when nadolol was given (table). Creatinine clearance,
glomerular filtration rate, and effective renal plasma flow were in the low-
normal range before nadolol was started but did not change significantly
with the drug. Mean 24-hour urinary creatinine, sodium, and potassium
excretions likewise were not affected by nadolol.

Mean values of variables indicating renalfunction, blood pressure, and pulse rate
before and after 10 weeks' treatment with nadolol

No of Before After
patients nadolol 10 weeks Difference SE

Serum creatinine
(mmol/l) .. .. 15 0 10 0 10 0 0* 0 0

Serum urea
(mmol/l) .. .. 15 6-0 6-0 + 0.03* 0-24

Creatinine clearance
(ml/s) .. .. 14 1-65 1-72 + 0.07* 0-087

Glomerular filtration
ratet (Wl/s) .. 15 1-47 1-58 +0-104* 0-104

Effective renal plasma
flowt (Wl/s) .. 15 10-59 9 91 - 0-684* 0-408

Urinary sodium
excretion (mmol/24 h) 9 174 170 -4 0* 12-8

Urinary potassium
excretion (mmol/24 h) 9 70 73 + 2-6* 7-57

Blood pressure (mm Hg):
Lying:

Systolic .. .. 15 162 147 - 14-7*** 3-08
Diastolic.. .. 15 93 84 -9 0*** 190

Standing:
Systolic .. .. 15 152 138 - 13-8*** 2-92
Diastolic.. .. 15 97 88 -9 3*** 2-45

Pulse (beats/min):
Lying .. .. 15 80 60 -20-0*** 3-02
Standing .. .. 15 87 62 -25-1*** 2-44

Significance of differences: *Not significant (p>Ol); ***p<O0OOl (paired t test).
tCorrected to standard body surface of 1-73 M2

Conversion: SI to traditional units-Serum creatinine: 1 mmol/lz 11-3 mg/100 ml.
Serum urea: 1 mmol/1 6 mg/l00 ml. Sodium and potassium excretion: 1 mmol/
24 h= 1 mEq/24 h.

Comment

An effective antihypertensive dose of nadolol caused neither a
reduction nor an increase in renal function in these patients with
mild hypertension who had only slight renal impairment.

Renal perfusion and filtration rate depend on a complex interplay
of many factors, and the net effect of giving a beta-blocker is probably
determined by its effect on cardiac output and renin release and by a
direct effect on renal vasculature, which in the dog is reported to have
both (3k- and 32-receptors.5 Preservation of renal function during
beta-blockade is probably not solely dependent. on cardioselectivity
and may be important in patients with renal disorders.

The expenses of this study were met by a grant from E R Squibb and
Sons; HJW-M is supported by a grant from the Medical Research Council
of New Zealand. Our sincere thanks are due to Professor F 0 Simpson,
Dr A G Hocken, and Dr A W McArthur for helpful discussion and advice.
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Rapid development of severe aortic
stenosis from calcification of
congenital bicuspid valve
The development of aortic stenosis from calcification of a bicuspid
valve is unpredictable.' Three recent cases at the London Chest
Hospital illustrate that the process may progress rapidly.

Case reports

(1) A 59-year-old woman presented with breathlessness and signs of aortic
stenosis. The electrocardiogram (ECG) showed an R wave of 3-5 mV in V5,
and her chest radiograph showed calcification in the aortic valve. She had
iron deficiency anaemia. There was a peak systolic gradient of 40 mm Hg
across the aortic valve, normal left ventricular contraction and coronary
arteries, and mild aortic regurgitation. Her breathlessness responded to cor-
rection ofher anaemia, but 37months later she developed exertional angina. The
signs were then of severe aortic stenosis. The chest radiograph showed in-
creased valve calcification and the ECG increased QRS voltage with re-
polarisation changes. The aortic valve gradient was 120 mm Hg and the
ventriculogram normal, and there had been no increase in regurgitation.
At operation the heavily calcified bicuspid valve was replaced with a Starr-
Edwards prosthesis. She was symptom free at follow-up.
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Severe aortic stenosis from calcification of bicuspid valve. Case 3: electro-
cardiograms at initial presentation (above), and 54 months later after the
development of severe left ventricular failure (below).

(2) A man aged 55 presented in December 1971 with recurrent palpitation.
He had a "slightly slow-rising" pulse, ejection systolic murmur, and soft
immediate diastolic murmur. The chest radiograph was normal. The ECG
showed left axis deviation and lateral T wave inversion. There was a peak
systolic gradient of 15 mm Hg across. his lightly calcified aortic valve. Left
ventricular contraction was normal. In March 1977 he developed effort
angina. The results of physical examination were unchanged, but his chest
radiograph showed calcification in the aortic valve and the ECG an increase
in R wave voltage (though this was still within normal limits) and more pro-
minent T wave inversion. The aortic valve gradient was 95 mm Hg. There
had been no deterioration in left ventricular function or increase in aortic
regurgitation. Coronary angiography showed stenoses in all major vessels.
At operation a heavily calcified bicuspid valve was replaced and three
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aortocoronary bypass grafts were performed. He was symptom free at follow-
up.

(3) A 59-year-oild nan was referred with exertional angina and a soft
ejection systolic murmur. His chest radiograph was normal; the ECG showed
lateral T wave inversion. Cardiac catheterisation disclosed a 5 mm Hg
peak gradient across the perceptibly calcified aortic valve, left ventricular
inferoapical hypokinesia, and widespread coronary disease. In June 1974 he
had a double aortocoronary bypass operation. In November 1978 his angina
recurred. Soon afterwards he developed left ventricular failure. His pulse was
120 beats/min and of small volume, the heart was enlarged, and a third sound
and soft ejection systolic murmur were audible. The chest radiograph showed
cardiac enlargement and pulmonary oedema. His ECG was little changed
(figure). There was a gradient of 60 mm Hg across the now heavily calcified
aortic valve, a left ventricular end-diastolic pressure of 35 mm Hg, diffusely
impaired left ventricular contraction, and a cardiac index of 2-3 1/min/m2.
Both grafts were satisfactory with no change in the native coronary circula-
tion. Operation confirmed the diagnosis of severe calcific bicuspid aortic
stenosis. The valve was replaced. At follow-up he was symptom free.

Comment

The pressure gradient across the aortic valve is influenced not only
by its area but also by flow, which in turn is determined by stroke
volume, and ejection time. In these patients (in whom all measurements
were made with the same recording apparatus) it provided clear
evidence of the rapid development of severe obstruction. The im-
portance of recognising such progression is underlined by the success-
ful results of surgery. While the diagnosis may be obvious from the
physical signs and electrocardiogram2 this was not so in two of the
patients (cases 2 and 3) whose cardiograms showed T wave inversion
throughout, presumably as a result of the coexistent coronary disease.
In one patient (case 3) the development of cardiac failure obscured the
physical signs, and the hope that it might be attributable to increased
outflow obstruction rather than to progressive coronary disease seemed
forlorn.

Patients with mild aortic stenosis require regular follow-up.
Deterioration is likely to result from progressive obstruction.

I thank Drs M Honey and R Balcon for permission to report the case
histories of patients under their care and for their advice. Mr M F Sturridge
operated in cases 1 and 2, and Mr J E C Wright in case 3.
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Primary or secondary sicca complex?
Investigation in primary biliary
cirrhosis by histocompatibility
testing
Sicca complex (xerostomia and xerophthalmia) reportedly occurs in
up to 72% of patients with primary biliary cirrhosis (primary non-
suppurative destructive cholangitis).1 The reason is obscure, though
salivary and lachrymal tissue may be subject to attack by immune-
complex-mediated events.2 Primary or isolated sicca complex may
now be separated from secondary or disease-associated sicca complex
by histocompatibility-antigen testing. We have therefore reviewed
patients with primary biliary cirrhosis with particular reference to
histocompatibility antigens in associated sicca complex and also renal
tubular acidosis, which occurs as another extrahepatic manifestation
in 50-60% of patients.

Subjects, methods, and results

Seventy-four unrelated British patients (four men, 70 women) satisfying
the clinical, histological, and immunological criteria for primary biliary

cirrhosis3 were compared with 561 unrelated cadaveric kidney donors from
the London area. Tissue typing was performed on peripheral blood lympho-
cytes with a standardised (Terasaki) microcytotoxicity assay and international
workshop sera. Sicca complex was diagnosed from the history and the
finding of deficient tear secretion on Schirmer filter-paper testing.4 Renal
tubular acidosis of the distal type was diagnosed from a positive Wrong-
Davies ammonium chloride loading test accompanied by normal serum
electrolyte concentrations. We used conventional statistical methods to
evaluate the results and a modification of Bodmer's technique to correct
derived probabilities for the number of HLA alleles tested (14 on the A
locus, 16 on the B locus).
The table gives the results. Apart from an excess of HLA-B18 in the

HLA antigens in primary biliary cirrhosis, controls, and associated renal tubular
acidosis and sicca complex

Patients
with primary Patients with Patients with

Antigen biliary Controls renal tubular sicca complex
cirrhosis (n = 561) acidosis (n = 24/58)
(n = 74) (n=16/35)

Al 23 184 4 9
A2 36 288 8 11
A3 17 163 6 6
AW23 lA9 3 7 0 1
AW24 9 83 2 4
AW25 lo 3 12 0 2
AW26 ;AO 5 26 2 2
All 6 69 1 1
A28 5 56 1 1
A29 rr 5 58 3 1
AW30 J 5 28 0 2
AW31 A19 3 16 0 1
AW32 6 38 1 1
AW33 J 0 0 0 0
B5 4 44 0 1
B7 13 141 5 6
B8 22 140 3 8
B12 17 170 5 6
B13 4 18 1 1
B14 6 58 2 1
B18 11* 30 3 4
B27 6 50 1 2
BW15 10 83 2 2
BW16 5 39 0 2
BW17 3 58 1 1
BW21 4 22 0 2
BW22 3 26 2 1
BW35 9 90 2 1
BW37 1 20 0 0
BW40 8 62 0 2

*Significant excess compared with controls: pc = 0035.

patients with primary biliary cirrhosis (which we do not regard as important,
since the prevalence of this antigen in the controls was lower than in most
European series) the prevalences of the antigens and linkage disequilibrium
indices were similar to those in the controls. HLA antigen pattern showed no
relation with disease severity, sex, age at onset, autoantibody titre, DNA
binding, or immunoglobulin concentration. Sicca complex was confirmed
in 24 (41 %) out of 58 patients tested, but the slight deficit of BW40 was not
significant. In particular, the prevalence of B8 was similar to that in the
controls and patients without sicca complex. Renal tubular acidosis was
found in 16 (46%) out of 35 patients tested; again no significant differences
emerged between these patients and the controls or patients without renal
tubular acidosis.

Comment

The clinical and immunological heterogeneity of sicca complex is
well known. Moutsopoulos et al5 proposed that a primary and
secondary group could be defined on the basis of coexisting disease
and showed that significant differences in the distribution of HLA
and other histocompatibility antigens existed between the two types.
Thus increased prevalences of HLA-B8, the lymphocyte alloantigen
DRW3, and the IR-analogous antigens Ial72, Ia35, and 1a715 were
found in primary sicca but not in the secondary form. B8 is in linkage
disequilibrium with DRW3, IaI72, and 1a35, so that our findings
complement the clinical evidence for sicca in primary biliary cirrhosis
being of true secondary type. The development of the two conditions
is therefore probably not subject to independent genetic control. The
normal distribution of HLA antigens in renal -tubular acidosis sug-
gests that this complication is also secondary to hepatobiliary disease
processes.
The importance of these observations is, firstly, that sicca complex

in primary biliary cirrhosis is not an overlap phenomenon but a
secondary manifestation, which may yield to treatment of the under-
lying bile duct lesion; and, secondly, that in a large series of patients
collected in a single centre HLA type did not differ from control

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.281.6237.424 on 9 A
ugust 1980. D

ow
nloaded from

 

http://www.bmj.com/

