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naftidrofuryl corresponds to that found with other intravenous infusions
and is below the 12-30 0° quoted as normal by Woodhouse and Eadie.1 The
sporadic cases of phlebitis observed were not particularly severe and central
venous complications did not occur.

Comment

Reports of the side effects of commonly used drugs are essential
for assessing their therapeutic value, but they need independent con-
firmation. The observations of Woodhouse and Eadiel have not been
confirmed. There is no justification for a general warning that the
infusion of naftidrofuryl is associated with a high incidence of
thrombophlebitis.4

1Woodhouse, C R J, and Eadie, D G A, British Medical.Journal, 1977, 1,
1320.

Chamberlain, J, British Medical Journal, 1977, 2, 121.
3Morris-Jones, W, British Medical,Journal, 1977, 2, 122.
4 Arznei-Telegramm, 1977, 7, 60.
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Ibuprofen hypersensitivity in
systemic lupus erythematosus
The anti-inflammatory agent ibuprofen is widely used in rheumatoid
arthritis. The drug has also been used in treating systemic lupus
erythematosus (SLE), and hypersensitivity reactions associated with
such treatment have been reported. We describe two further cases
and review five cases reported elsewhere.

Case reports

Case 6-A 54-year-old woman with SLE of three years' duration had been
given ibuprofen 400 mg three times daily for a month. Ten days after
treatment started she developed a generalised erythematous rash and high
fever which did not respond to antipyretics. She stopped taking ibuprofen
and the fever and rash subsided. A few days later she was again treated with
ibuprofen because of arthralgia. A few hours after the first tablet she again
developed a high fever and erythematous rash but with vomiting and
abdominal pain, which continued for three days. She was admitted to
hospital and all medication was stopped. Her temperature was 39'C but fell
to normal the following day; no other physical abnormality was found. ESR
was 75 mm in first hour, antinuclear factor was present at high titres, and
lupus erythematosus cells were detected. The latex fixation test was positive
1/ 16 and serum complement was at the lower limit of normal. On admission
the serum alkaline phosphatase was 155 U (normal up to 80 U), serum alanine
aminotransferase (SGPT) 255 U (normal up to 40 U), and serum aspartate
aminotransferase (SGOT) 105 U (normal up to 40 U), but all returned to
normal within six days. On the eighth day in hospital, the patient developed
migratory joint pains, and she was again given ibuprofen. Two hours after
the first tablet her temperature rose to 39 24C and she developed nausea,

Clinical and laboratory findings in seven patients with systemic lupus erythematosus treated with ibuprofen alone or ibuprofen and steroids

Treatment Symptoms Laboratory findings
Case _- References
No Ibuprofen Ibuprofen Fever Rash Nausea or Abdominal SGOT Liver biopsy

alone and steroids vomiting pain (U)

1 + + + + 147 Mnelrl
2 + + +

Mandell et all

3 | + + ] + | + l 6200 Fatty metamorphosis Bravo et al2
4 + + ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~of liver

4 + Dubois3
5 + + DuboiS3
76 { + | + + + + 105 Slightly fatty liver Present series
7 + + + + + 185 Present series

SGOT = Serum aspartate aminotransferase.

vomiting, abdominal pain, and a generalised erythematous rash. Ibuprofen-
induced reaction was considered and the drug discontinued. Twenty-four
hours later liver function values were again abnormal: alkaline phosphatase
210 U, SGOT 105 U, and SGPT 200 U. Liver biopsy two days after the
onset of the above reaction showed minimal fatty changes only. The patient
was started on chloroquine (Aralen) 250 mg/day, and discharged a few days
later feeling well. Three months later she was well and no further episodes
of fever or rash had occurred.

Case 7-A 15-year-old girl with suspected rheumatoid arthritis was treated
with aurothioglucose (Solganal) once a week and ibuprofen 1200 mg daily.
Six days later she was admitted to hospital with a temperature of 39 3°C,
abdominal pain, vomiting, and headache. She had a generalised macular
rash and SGOT rose to 185 U. A hypersensitivity reaction to ibuprofen was
considered and the drug stopped. Twenty-four hours later her temperature
fell to normal and the rash disappeared. Two months later the patient was
readmitted because of arthritis, a butterfly rash, and severe weight loss, and
laboratory studies and renal biopsy showed evidence of SLE.

Discussion

Ibuprofen is generally well tolerated and is most commonly used in
treating rheumatoid arthritis and degenerative joint disease. But its use
in treating the arthralgia of SLE is not widely accepted. We found
reports of five patients with SLE who developed hypersensitivity
reactions to ibuprofen.1-3 Clinical and laboratory findings for these
patients and our two patients are given in the table. Of the seven
patients, five received ibuprofen alone and developed fever and
gastrointestinal side effects. The two other patients were given
steroids in addition to ibuprofen, which resulted in a rash or abdominal
pain without fever.3 These patients were part of a series of 17 patients
with SLE and all received steroids as well as ibuprofen. We have
treated two patients with SLE with steroids, also without any untoward
reaction. Treatment with steroids may wholly or partly prevent the
hypersensitivity reaction to ibuprofen in such patients.

Four patients developed a rash. This reaction is uncommon in
patients with rheumatoid arthritis receiving ibuprofen,46 though in
some patients it has been associated with fever.7 In patients with
rheumatoid arthritis, gastrointestinal disturbances were the most
common side effect of ibuprofen, with an incidence of 10-300%.8
Raised concentrations of serum transaminases and alkaline phospha-
tase have been noted occasionally during ibuprofen treatment,9-"1 and
there is one reported case of hepatic damage with jaundice."2 Studies
on the toxicity of ibuprofen in animals showed that plasma trans-
aminase activity was normal'13 and histological signs of liver damage
were absent. A transient enlargement of the liver was the only finding
in rats receiving very high doses (180 mg/kg/day) of the drug.

In our two patients and four of the five review cases the manifesta-
tions of hypersensitivity involved the gastrointestinal tract, and in
four the concentrations of serum transaminases were raised. In our
first patient liver biopsy showed only slight fatty changes. This is well
recognised in SLE and is not, we believe, related to treatment with
ibuprofen. One patient (case 3) died after treatment with ibuprofen,
and fatty metamorphosis of the liver was found at necropsy. Raised
concentrations of serum transaminases also seem to be common in
patients with active SLE who are receiving aspirin.'4 The hepatotoxic
effect of aspirin in these patients may be due not to an allergic reaction
but to a disturbance in aspirin metabolism, resulting in the formation
of a toxic metabolite. It is speculative whether the same mechanism
is found in patients with SLE receiving ibuprofen and whether the
fatty metamorphosis of liver in the third patient was due to this hepato-
toxic effect. Nevertheless, the raised concentrations of serum trans-
aminases in the other three patients may have been a manifestation
of an allergic reaction, since they also had symptoms and signs of a
generalised hypersensitivity reaction.
Thus ibuprofen should be considered as a possible cause of abnormal
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liver function values in patients with SLE, and rarely it may also be
hepatotoxic. These patients may develop hypersensitivity to ibuprofen
more often than patients with other diseases. More experience with this
drug is essential to assess whether it mnay safely be given to patients
with SLE without the addition of steroids.
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SHORT REPORTS

Alkaline phosphatase: changes in
serum levels after a fracture

Large increases in serum alkaline phosphatase concentrations after
fractures in elderly patients have been noted in specialist journals,'
but standard textbooks either make scant reference2 or comment that
there is little or no rise.3 We studied alkaline phosphatase concentra-
tions in elderly patients who had been admitted to an orthopaedic
ward because of a fracture.

Patients, methods, and results

So far as possible we chose patients admitted consecutively who were
expected to remain in hospital for at least four weeks. Serum alkaline phos-
phatase was measured in 45 patients (42 women, 3 men) with an average age
of 77 (range 62-93) years. Thirty-nine had fractures of the femoral neck and
the other six had fractures of other bones.
The mean serum alkaline phosphatase concentration within one week of

the fracture was 59 IU/1, rising to a peak of 11 IU/l in the fourth week (see
table). Thereafter concentrations of serum alkaline phosphatase declined
slowly but had still not returned to the baseline by eight weeks. Increases in
serum alkaline phosphatase concentrations varied considerably between
individuals-from 0 to 515 above baseline. There were no differences in
the percentage rise above the baseline with age or types of fracture or
according to whether the patient had undergone surgery. Likewise there
was no difference in the behaviour of the serum concentrations between
those who remobilised rapidly and those who had a slow course because of
general illness or periods of traction.

Changes in serum alkaline phosphatase isoenzymes-The isoenzyme pattern
was studied in 11 patients by electrophoresis on polyacrylamide gel.4 Four
patients who had only a small rise in total alkaline phosphatase concentration
showed no change in the proportion of bone and liver isoenzymes. In three
ill patienits the rise was mainly or entirely due to a rise in the concentration
of liver isoenzymes. Four patients who had been generally fitter and more
active had a rise in both isoenzymes, with that in the bone dominating.

Comment

This study has further confirmed that a significant change in total
serum alkaline phosphatase concentrations occurs after a fracture, so
that on average there is a doubling of baseline values, but with con-
siderable individual variation.

These changes might be thought to represent osteoblastic activity
after bone damage and repair, but the limited isoenzyme data available
showed that the increase was not always due to the bone isoenzyme

Serum alkaline phosphatase concentrations after a fractuire

Week No: 1 2 3 4 5 6 7 8

Alkaline phosphatase (IU/1):
Mean+ SE of mean 59±2 80-i7 104 7 111±8 100l-7 103±X8 97- 7 87+7
Range . . . 35 5-99 32-270 39-227 43-284 35*5-256 53-199 43-213 60-135

and in some cases was entirely due to the liver isoenzyme. These
changes may represent postoperative liver damage due to anaesthetic
agents or other factors. Detailed studies of postoperative liver
function values have suggested that a rise in total alkaline phosphatase
concentrations may occur in about a third of patients in the first few
days after operation.5
From a practical point of view, the diagnostic value of changes in

alkaline phosphatase concentrations in elucidating the cause of
jaundice or indicating the presence of osteomalacia or other bone
disease is greatly reduced.

We are grateful for the co-operation of our orthopaedic colleagues and for
the help of Dr T Dormandy, department of chemical pathology.
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Splints in severe osteogenesis
imperfecta

Osteogenesis imperfecta often presents at birth with multiple fractures
and may be rapidly fatal. Nevertheless, many children survive and
subsequently demand great care and attention from their family and
medical attendants. The stress put on the family by the possibility of
further fracture is considerable and often a cause of parental anxiety
and morbidity. Recurring fractures may result'in gross bony deformity,
especially in the long bones, and further fractures in these deformed
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