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HLA patterns and diabetic
retinopathy

The major cauise of morbidity in insulin-dependent diabetic patients
is vascular complications-particularly microangiopathy, as reflected
by retinopathy and nephropathy. The factors influencing the develop-
ment of these complications remain poorly understood. Studies in
diabetic identical twins have suggested that genetic factors may have
a role not only in the liability to diabetes but also in the likelihood of
diabetics developing retinopathy.1 The pattern of HLA antigens is
genetically determined and an association between the HLA pattern
and several diseases, including insulin-dependent diabetes, has been
well established. This investigation aimed at seeking an association
between the HLA pattern and liability to or protection from severe
diabetic retinopathy in insulin-dependent diabetic patients. Because
of a recent report in abstract form,2 we directed our attention to the
antigens HLA-A1 and HLA-B8.

Patients, methods, and results

Two highly-selected groups of unrelated Caucasian insulin-dependent
diabetics were studied. All had developed diabetes at 30 years or less, and
the mean age of onset of diabetes was not significantly different between the
groups. Group A consisted of 16 patients who had developed obvious severe
proliferative retinopathy (recurrent vitreous haemorrhages, fibrous tissue
proliferation, or grossly evident neovascularisation) within 25 years of the
onset of diabetes. Many also had nephropathy and neuropathy, but the
group was defined in terms of the retinopathy. Group B consisted of 14
patients who had survived for at least 25 years after the onset of diabetes
without clinical evidence of definite retinopathy, or other microvascular
complications. In 12 of these 14 patients the absence of retinopathy was
confirmed by fundal photography. Occasional microaneurysms were
accepted in patients in this group, but more definite evidence of retinopathy
led to their exclusion. The normal controls for the HLA studies were 586
Caucasian blood donors, healthy subjects undergoing multiphasic screening,
and laboratory personnel.

Frequency of absence of HLA-Al, presence of HLA-B8, and pattern HLA-B8
without Al in the two groups of diabetic patients and in the non-diabetic controls

HLA-Al
HLA-Al HLA-B8 negative
negative positive and B8

positive

Group A: proliferative retinopathy (n 16) 12 (75o ) 12 (75 %)* 9 (56° )t
Group B: no diabetic complications (n 14) 7 (50 %') 6 (43%) 1 (7%)
Non-diabetic corntrols (n - 586) 68% 27"' 4%)flo

*P=003 cf group B, and P 0001 cf controls.
tP=0 005 cf group B, and P<0001 cf controls.

HLA typing was performed by standard lymphocytotoxic techniques,3
and statistical comparison between the two groups of diabetic subjects was
performed individually for the antigens Al and B8 and for the combination
B8 without Al, using Fisher's exact test. Comparison of group A with the
non-diabetic controls was performed by the x2 test (two by two).
The recorded increased prevalence of HLA-B8 in the insulin-dependent

diabetic patients was found in both groups of diabetic patients, though
significantly more frequently in group A. In addition, the unusual HLA
pattern B8 without Al was greatly increased in frequency in group A
patients compared with group B patients and the controls.

Discussion

Linkage disequilibrium leads to a strong association between the
HLA antigens Al and B8. Thus the pattern B8 without Al is un-
common, occurring in only 40 of non-diabetic Caucasians. Our
study has shown a strong association between this unusual HLA
pattern (B8 without Al) and severe proliferative retinopathy in
insulin-dependent diabetic patients. Although the number of patients
in each group was small, the groups were carefully chosen to represent
the extreme ends of the range of liability to diabetic retinopathy.
Another report,4 in which no association between HLA patterns and
diabetic microangiopathy was shown, considered a heterogeneous
group of diabetic patients of varying duration, type of treatment, and
severity of diabetic complications; this may have obscured the
relationship.
The strong association of an uncommon HLA-pattern with severe

diabetic retinopathy suggests that genetic factors linked to the HLA
system may have a dominant role in determining the development of or
protection from diabetic complications. This study throws no light on
whether this association is secondary to different degrees of metabolic
control, hormone levels, immune responses, or other factors possibly
associated with the HLA system.
Any consideration of the factors responsible for the development of

microvascular complications in insulin-dependent diabetic patients
should include a consideration of genetically determined characteris-
tics. In addition, HLA typing allows the identification of a group of
patients at particular risk of developing severe retinopathy.

We thank the John Claude Kellion Foundation for their support.
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Paget's disease and primary
hyperparathyroidism

First described by Albright in 1934,1 hyperparathyroidism in associa-
tion with Paget's disease is rare. There has been no report in which the
diagnosis of the hyperparathyroidism was made as the result of a
raised serum parathyroid hormone concentration.

Case report

A 73-year-old woman was seen as an outpatient in December 1973 with
dizziness, falling attacks, and severe pain and deformity of her right leg.
Radiology showed gross Paget's disease localised to the proximal half of the
right femoral shaft. No abnormality was seen in a skull x-ray film. Serum
concentrations were as follows: calcium 3-6 mmol/l (14-4 mg/100 ml),
phosphate 0-6 mmol/l (1 9 mg/100 ml), total protein 68 g/l (6-8 g/100 ml),
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and alkaline phosphate 20 KA units. These results were thought to be
consistent with Paget's disease. She was given an orthopaedic shoe to com-
pensate for the shortening of her leg.

She was not seen again until October 1976, when she was admitted to
hospital after a fall with an intertrochanteric fracture of the neck of the right
femur. A nail and plate were inserted. Because of the softness of the bone it
was difficult to fix the screws. Postoperatively she complained of feeling
"strange" and of parasthesiae in her arms. Her serum calcium concentration,
which had been 3 2 mmol/l (12 8 mg/100 ml) on admission, rose to 3-7
mmol/l (14 8 mg/100 ml) postoperatively, and a serum parathyroid hormone
concentration at this time was 2 36 ng/ml (normal less than 1 ng/ml). A
second serum parathyroid hormone concentration a month later (when her
serum calcium concentration was 3 6 mmol/I (14 4 mg/l00 ml) was 1 08
ng/ml. Her urinary calcium excretion was 4-6 mmol/24 h (180 mg/24 h).
There was no evidence of hyperparathyroidism on x-ray studies of her hands
and skull. Six weeks after the first operation, further surgery was undertaken
to refix the nail and plate, which had slipped, but postoperatively she
developed cardiac failure and died a week later.
A parathyroid adenoma was found at necropsy (Professor D A L Bowen).

Discussion

The acceleration of bone formation and resorption seen in patients
with Paget's disease is not usually reflected in abnormal serum con-
centrations of calcium and inorganic phosphate. This has been shown
both in studies of large series of patients and in balance studies.2
Only when such patients are immobilised or suffer fractures does
hypercalcaemia occur. It is unfortunate that reports of patients who
developed hypercalcaemia on immobilisation3 have resulted in the
impression that hypercalcaemia is common in Paget's disease. In the
present case the grossly raised serum calcium concentration found
when she presented was unlikely to have been due to the Paget's
disease even though her mobility was somewhat limited. Her low
serum inorganic phosphate concentration made hyperparathyroidism
a likely diagnosis and the serum alkaline phosphatase concentration,
which was only slightly raised, suggests that the Paget's disease was
relatively inactive.4

In the 13 cases of coincident Paget's disease and hyperparathy-
roidism reported up to 1975 radiological examination of the bones
showed features of both diseases in seven and of Paget's disease only in
six. Bone histology in 10 of these cases was reported as showing evi-
dence of hyperparathyroidism only in four and of Paget's disease
only in six.5

I thank Mr T M Hennebry for allowing me to study his patient, and the
laboratory at the Middlesex Hospital, London, for serum parathyroid
hormone estimations.
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Haemolytic uraemic syndrome and
idiopathic membranous
glomerulonephritis

The haemolytic uraemic syndrome, a condition characterised by intra-
vascular coagulation, may occur in various circumstances, including
post partum, but rarely as a complication of pre-existing glomerulone-
phritis. There are single reports of the syndrome with mesangio-
capillary glomerulonephritis1 and steroid-dependent nephrotic
syndrome2 but no record of an association with membranous
glomerulonephritis, as in the case we describe.

Case report

A 20-year-old Caucasian man, with a history of hay fever and urticaria,
was found in November 1974 to have persistent proteinuria of 1 g/24 h.
In April 1975 his blood pressure (BP) was 120/80 mm Hg and the blood urea
concentration normal but there was an eosinophilia of up to 50 ,; serum IgG
concentration was 2-5 g/l (normal range 5-16 g/l) but IgA, IgM, IgE, and
C3 concentrations were normal. Histologically a renal biopsy specimen
showed slight glomerular capillary thickening, early epimembranous "spike"
formation, and minimal hypercellularity; electron microscopy showed sub-
epithelial electron-dense deposits, and immunofluorescence microscopy a
finely granular staining along the glomerular basement membrane for IgG.
Idiopathic membranous glomerulonephritis was diagnosed.
Treatment with prednisone and diuretics had no clear-cut effect on the

proteinuria. The steroid was withdrawn in March 1976, on account of
scabies and threadworms, after which the infestations and the eosinophilia
disappeared. At a routine outpatient attendance on 24 June 1976 he felt well
and the blood urea concentration was 6 3 mmol/l (38 mg/100 ml) (normal
range 3-3-6-7 mmol/l (20-40 mg/100 ml)). On 13 July 1976 he was
admitted to hospital with a three-day history of acute anuric renal failure
with oedema and loin pain. His BP was 140/85 mm Hg; blood urea concen-
tration 26 mmol/l (157 mg/100 ml); Hb 6-5 g/dl, with evidence of red cell
fragmentation and polychromasia; serum bilirubin concentration normal;
WBC 10-7 x 109/1, neutrophil leucocytosis; platelets 170 x 1091/; the
serum concentration of albumin was 21 g/l, and of IgG 3 g/l; IgA, IgM,
and C3 concentrations were normal; the results of tests for antinuclear
factor and HBsAg were negative; titres of ASO>2000 units/ml, Myco-
plasma pneumoniae 1/24, and cytomegalovirus 1/64. Intravenous pyelography
showed a faint nephrogram, and renal angiography did not disclose any
vascular occlusion. Renal biopsy was performed on 16 July 1976: results are
given below.
The patient was treated with prednisolone and dipyridamole, and with

peritoneal dialysis, but, after a Streptococcusfaecalis peritonitis had developed,
haemodialysis was substituted. Blood transfusions totalling 11 units failed
to raise the haemoglobin concentration above the range of 6-10-1 g/dl,
and the serum bilirubin concentration became raised (maximum 75,tmol/I
(4-4 mg/100 ml), normal range 3-20 ,umol/l (0 18-1-2 mg/100 ml)), sug-
gesting haemolysis. His BP rose to 200/1100 mm Hg, and he died on 30 July
1976.
Necropsy showed that death was due to uraemia and peritonitis. The
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Upper: Glomerulus with diffuse capillary thickening; thrombosis of the
afferent arteriole (a) and of a capillary (c). (H&E. x330.) Lower:
Thickened basement membrane with well developed "spikes." (Silver
methenamine x 770.)
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