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FIG. 3.-First biopsy, showing intense cellular infiltra-
tion of interstitial tissue and tubular necrosis. (5 L
section. Haematoxylin and eosin x I40).

Discussion
There can be little doubt that this patient's

illness was due to phenindione hypersensitivity.
He showed features typical of such a reaction:-
fever, exfoliative dermatitis, raised serum transami-
nase levels, eosinophilia and atypical mononuclear
cells (Perkins, 1962). The patient had not received
any other medication likely to have produced such
a picture. The fact that the renal complications did
not occur until some five weeks after commence-
ment of phenindione seems consistent with the
delay noted in previously reported cases (Kirkby,
I954; Barritt and Jordan, 1960; Galea and others,
I963; Postgraduate Medical School of London,
I960). The albuminuria, which was never severe
in this patient, only persisted for 2I days although
there was still considerable impairment of renal
function 53 days later.
There have now been eight cases reported of

severe renal complications following phenindione
sensitivity (see Table 2). In five of these details of
renal histology are available. The features of
severe, acute tubular necrosis and reactive inflam-
mation were seen in the case reported by Barritt
and Jordan (I960). In the case from the Postgrad-
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FIG. 4.-Second biopsy, showing considerable reduction
in cellular infiltrate. There is less tubular damage
and hyaline casts are seen in some tubules. Deposit
of calcium in relation to one tubule. (5 L section.
Haematoxylin and eosin x 140).

uate Medical School of London (1960), the
histology was that of tubular necrosis with a more
diffuse cellular infiltration by plasma cells and
lymphocytes. The post mortem histology in the
case reported by Galea and others (1963) showed
tubular necrosis, interstitial oedema with plasma
cell and lymphocyte infiltration and glomerular
changes. The latter consisted of thickening of the
basement membrane, swelling of the endothelial
cells and the presence of neutrophils, plasma cells
and occasional eosinophils in the glomerular tufts.
The histology in the case reported by Baker and
Williams (I963) was again that of patchy tubular
necrosis and considerable inflammatory cell infil-
tration, mainly plasma cells and eosinophils with
some foci of neutrophils. These authors stressed
that their case was one of interstitial nephritis
rather than tubular necrosis and presented bio-
chemical data to support this contention.

This present case is in many respects similar to
that of Baker and Williams (1963). The striking
finding in the renal biopsy was that in addition to
tubular necrosis there was a gross interstitial
infiltration of plasma cells and eosinophils
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TABLE 2

ABSTRACTS OF PREVIOUS CASE REPORTS

Primary condi- Duration and
Reference tion requiring dosage of Associated Evidence of renal End result

anti-coagulants Phenindione reactions involvement

Kirkby, 1954 Myocardial 5 weeks 3g+ Fever, rash, Acute renal failure. Death from renal
infarction jaundice, No histology failure

agranulo-
cytosis

Barritt and Jordan, Pulmonary 30 days Rash, fever, Oliguric renal failure. Death from renal
1960 embolism diarrhoea Necropsy showed failure

acute renal necrosis

Tait, 1960 Myocardial 3 months Diarrhoea Nephrotic syndrome. Persistent
infarction Iog+ No histology albuminuria

Brooks and Myocardial 26 days 2.4g Fever, rash Proteinuria, R.B.C., Recovery
Calleja, 1960 infarction and jaundice W.B.C., casts.

No histology

Postgraduate Pulmonary 2 months Oliguric renal failure. Death from pul-
Medical School, hypertension Both biopsy and monary hyper-
London, 1960 necropsy showed tension

acute tubular ne-
crosis and inter-
stitial plasma cell
infiltration

Galea ct al., I963 Angina pcctoris 31 days 3.8g Rash, jaundice Acute oliguric renal Death from renal
failure. Thickening failure
of glomerular base-
ment membrane

Baker and Williams, Angina pectoris 19 days Fever, rash, Acute renal failure. Recovery, later
1963 jaundice, Biopsy showed biopsy showed

atypical interstitial nephri- some residual
lymphocytes tis and tubular fibrosis

necrosis

Present case Fractured tibia 28 days 2.8g Fever, exfolia- Acute renal failure. Recovery. Some
tive derma- Tubular necrosis. permanent tu-
titis Plasma cell infiltra- bular damage

tion

The biochemical data were characteristic of renal
tubular necrosis.
We suggest that in these cases the renal tubular

cells predominantly have become sensitized to
phenindione and subsequently necrose and that
the interstitial infiltration represents the histo-
logical picture of a sensitivity reaction. Thus,
depending upon the severity and the particular
site of this reaction in the kidneys, i.e. whether in
tubules, interstitial tissue or glomeruli, one will
find varying histological pictures. There may be a
mild interstitial nephritis (Burns and Desmond,
1958), a severe interstitial nephritis with some
tubular necrosis (Baker and Williams, 1963), or a
severe interstitial nephritis, acute tubular necrosis
and glomerular involvement as in this case and that
recorded by Galea and others (I963). In the case
of Baker and Williams the urine investigations
were not wholly characteristic of tubular necrosis,

agreeing with their renal biopsy, but a minority of
tubules may have been involved. It is, therefore,
seen that interstitial nephritis and tubular necrosis
are part of the same pattern of hypersensitivity
reactions in the kidney (Kimmelstiel, 1938;
Melnick, 1943).
The reason for the oliguria is speculative.

Probably multiple factors operate such as acute
interstitial oedema compressing tubules (Peters,
1945) already narrowed by their contained debris
(Maluf, I949; Harrison, Bunting, Ordway and
Albrink, I947) or tubular necrosis allowing back
diffusion of water and perhaps reduced glomerular
filtration subsequent upon glomerular membrane
or capillary changes. Compression of the tubules
by interstitial oedema may also cause considerable
local anoxia.

It would appear logical to use steroid therapy in
such patients since the renal and skin lesions are
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due to marked cellular infiltration secondary to a
hypersensitivity reaction. In this case the urine
output began to increase the day following com-
mencement of prednisone therapy but this may
have been coincidence. Baker and Williams also
thought it was coincidental that their patient
passed urine four hours after his first dose of
prednisolone. In the present case it might have
been better to continue steroid therapy longer in
view of the persistently raised ESR and continuing
eosinophilia and the abnormal renal function
studies.
The second renal biopsy shows that there will

be some permanent renal damage but nevertheless
the degree of recovery has been remarkable. It is
interesting to note how closely the renal biopsy
findings have mimicked those of chronic pyelo-
nephritis. Baker and Williams (1963) have put
forward the possibility that some cases of chronic
pyelonephritis may take origin in a kidney which
has been the site of a hypersensitivity reaction to
some unidentified allergen. As they rightly point
out, the only solution will be found in the long-
term follow-up of cases where hypersensitivity
was clearly established.

Phenindione nephropathies seem to occur after
prolonged use of the drug and even after it has
been stopped. The drug must, therefore, be
stopped and steroid therapy begun at the earliest

indication that a sensitivity reaction is developing.
Since the renal complications are so severe, it would
seem expedient to teach patients on phenindione
therapy to test their urine daily for albumin with
the simple 'Albustix' method. They should be
instructed to report back to hospital should the
test become positive as this is probably the earliest
sign of renal involvement. Healing of the renal
tissue is slow and steroid therapy may need to be
prolonged.

Summary
A 55-year-old male was given post-operative

prophylactic phenindione therapy after an open
reduction of a fractured left tibia. He developed
fever, rigors and skin rashes 28 days after starting
the drug. Eleven days later he developed oliguric
renal failure and required artificial haemodialysis
on two occasions. Follow-up renal function studies
have shown a fairly good recovery although some
permanent renal damage has occurred. Correlation
between morphological and biochemical changes
has been discussed. The management of such
cases is briefly considered.

We are grateful to Dr. J. Anderson for his advice in
preparing this paper. Our thanks are also due to Dr.
L. J. Beilin who performed the renal biopsies and to
Dr. G. Stirling who reported on them.
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