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Mefenamic acid-induced neutropenia and renal failure in
elderly females with hypothyroidism

S.I. Handa and S. Freestone'

Department ofHaematology and 'Department ofClinical Pharmacology, Royal Infirmary, I Lauriston
Place, Edinburgh EH3 9YW, UK.

Summary: We report mefenamic acid-induced non-oliguric renal failure and severe neutropenia
occurring simultaneously in two elderly females. The neutropenia was due to maturation arrest of the
myeloid series in one patient. Both patients were also hypothyroid, but it is not clear whether this was a
predisposing factor to the development of these adverse reactions. However, it would seem prudent not to
use mefenamic acid in hypothyroid patients until the hypothyroidism has been corrected.

Introduction

Mefenamic acid, a phenylanthranilic acid
derivative, has been available clinically for more
than 20 years and is widely used as a non-steroidal
anti-inflammatory drug (NSAID). In common
with other NSAIDs nephrotoxicity may occur,
particularly in the elderly.'"2 Leucopenia may also
rarely occur.3 We report two cases of elderly
patients with previously undiagnosed hypothy-
roidism who developed renal failure and severe
neutropenia simultaneously during mefenamic
acid therapy.

Case reports

Case I

An 83 year old female was admitted with fractured
pubic rami and was commenced on mefenamic acid
500 mg four times a day for pain relief. Her other
drug treatment was diazepam and triazolam.
Twenty five days after starting mefenamic acid she
became drowsy and confused but there were no
focal neurological signs. Plasma biochemistry
showed a raised urea of 28.5 mmol/l, creatinine of
229 lJmol/l, potassium of 5.2 mmol/l and a low
total bicarbonate of 16 mmol/l. The haematology
showed haemoglobin (Hb) of 9.3 g/dl (normal
range 11.5-16.5 g/dl), a low total white cell count
(WCC) of 2.1 x 109/l (normal range 4.0-
11.0 x 109/l) with only 17% neutrophils and a
normal platelet count. Two days previously the
results had been relatively normal (Hb 10.4 g/dl,
WCC 4.1 x 109/l with 77% neutrophils). Urin-

alysis showed specific gravity 1.010, pH 6.0 and
protein + .

A diagnosis of non-oliguric renal failure and
neutropenia secondary to mefenamic acid was
suspected. All drugs were discontinued and she was
given intravenous fluids with improvement in her
general condition. Within 3 days her plasma
biochemistry had improved, the urea falling to
9.9 mmol/l. However, her blood counts continued
to deteriorate (Hb 8.7 g/dl and WCC 1.2 x I09/l
with only 2% neutrophils). None the less she had
remained reasonably well and apyrexial. Her only
symptoms were of weakness and tiredness. On
direct questioning she admitted to puffiness of her
face and dryness of her skin. There was no history
ofcold intolerance, however. On examination there
were no signs of infection. She had a dry skin and
myxoedematous facies.
Plasma biochemistry showed further improve-

ment, the urea falling to 7.9 mmol/l and creatinine
becoming normal at 111 mol/l. Serum thyroxine
was 28 nmol/l (normal range for over 65 years,
55-140 nmol/1) with a thyroid stimulating hor-
mone of 10.1 mU/l (normal <5.7 mU/I). Bone
marrow biopsy showed maturation arrest of the
myeloid series with little development beyond the
myelocyte stage. Serum autoantibodies including
thyroid cytoplasm, thyroglobulin and anti-nuclear
factor (ANF) were negative.

She was commenced on thyroxine 25 iLg daily,
folic acid 5 mg three times a day and vitamin B12
1 mg intramuscularly on 4 consecutive days. Her
blood counts recovered rapidly and 12 days after
stopping mefenamic acid her absolute neutrophil
count had returned to normal at 2.46 x 109/1
(normal range 2.0-7.5 x 109/l) and haemoglobin
had risen to 10.0 g/dl. She remained apyrexial
throughout her admission and was discharged.
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Case 2

A 72 year old female was admitted with a history of
recurrent falls. She had been taking mefenamic acid
500 mg four times a day since sustaining fractures
of the left pubic rami 4 months previously. She had
noticed cold intolerance and weight gain for several
months and had had diarrhoea over the previous
few days.
On examination she was frankly myx-

oedematous with anaemia, erythema ab igne,
temperature 34.5°C and pulse rate of 45 per min.
Investigations showed Hb 10.4 g/dl, WCC
1.8 x 109/l (22% neutrophils) and a normal platelet
count. Plasma urea was elevated at 27.9 mmol/l
with a creatinine of 503 lmol/l. Abdominal ultra-
sound scan showed normal sized, non-obstructed
kidneys. Serum total thyroxine was low at
< 20 nmol/l and TSH markedly elevated at
49 mU/l. Antibodies to thyroid cytoplasm and
microsomes were present but antinuclear factor
was negative. Urine microscopy showed no casts or
red cells.
Mefenamic acid was stopped and she was treated

with intravenous fluids. Two days later the WCC
had fallen to 1.0 x 109/l (2% neutrophils). Thyrox-
ine was commenced. Six days after stopping
mefenamic acid WCC had increased to 7.1 x 109/1
(81% neutrophils). Renal function improved over

2 weeks (urea 8 mmol/l, creatinine 190 pmol/l).
Haemoglobin fell steadily over 3 weeks to a nadir of
6.6 g/dl and she required transfusion of 4 units of
red cell concentrate. There was no evidence of
haemolysis and faeces were repeatedly negative for
occult blood. Following transfusion her Hb was

maintained. She was discharged on thyroxine
100 ltg daily and at follow up serum thyroxine and
TSH were normal. Two months later renal function
was almost normal (urea 5.6 mmol/I creatinine
151 gLmol/l).

Discussion

Although Prescott4 in his review ofthe drug in 1968
reported temporary leucopenia, we could only find
one report of 5 elderly cases in the English
literature3 and only one other report world-wide.5
Both our patients were leucopenic, in particular
severely neutropenic. In addition they were

anaemic, whereas all the 5 cases reported by Burns
and Young3 had isolated leucopenia. The anaemia
in our patients can probably be explained by the
hypothyroidism and the renal failure. However,
leucopenia is not a feature of hypothyroidism;
indeed, this tends to occur in hyperthyroidism.6
Mefenamic acid is well recognized to cause a

Coombs' positive haemolytic anaemia7 but there
was no evidence of haemolysis in our patients.

Burns and Young3 speculated that the cause of the
leucopenia was likely to be leucocyte agglutinins
although they provided no evidence for this. How-
ever, bone marrow biopsy in one of our patients
showed the cause of the neutropenia to be matura-
tion arrest of the myeloid series. We suggest that
the latter is the much more likely pathogenetic
mechanism for the neutropenia.

Non-oliguric renal failure is a well-recognized
complication of mefenamic acid therapy, partic-
ularly in the elderly. 2 It is commonly preceded by
the development of diarrhoea, as in one of our
patients. Other risk factors, including pre-existing
renal disease, concurrent diuretic therapy or other
causes of dehydration, were not present in our
cases. Renal function usually returns to pre-
treatment levels on stopping the drug and correc-
ting any dehydration. A variety of renal
pathologies have been implicated but interstitial
nephritis is the most common lesion identified on
biopsy.8
The development of neutropenia and renal

failure almost simultaneously with mefenamic acid
has not been previously described. Both of our
patients were elderly and both received higher
doses (2 g/day) than the 1.5 g/day recommended in
the data sheet.9 It is not clear whether our patients'
hypothyroidism was a predisposing factor to the
development of these adverse reactions. It should
be noted that our patients were truly hypothyroid
as evidenced by their clinical state and elevated
TSH concentration. Although mefenamic acid has
been shown to lower total plasma thyroxine levels
by a displacement effect on plasma protein binding,
this is associated with a suppressed TSH concentra-
tion.'0
Mefenamic acid undergoes oxidation to 3' hyd-

roxymethyl and 3' carboxyl derivatives. Most of
the former and 50% of the latter are conjugated
with glucuronide." Although reduced drug
metabolism commonly occurs in hypothyroidism,
without specific study it is not possible to predict
the effect of altered thyroid function on the
metabolism of any individual drug.'2 There is no
published information on the effect of the
hypothyroid state on the metabolism ofmefenamic
acid (Parke-Davis, personal communication).

Approximately 50% of an oral dose of
mefenamic acid undergoes urinary excretion main-
ly as its metabolites and only 6% as unchanged
drug." Accumulation therefore occurs in patients
with renal impairment. Thus, if renal dysfunction
develops with mefenamic acid therapy, it may
become self-perpetuating.

In the light of these cases it would be prudent not
to use mefenamic acid in hypothyroid patients until
the hypothyroidism has been corrected. It has been
suggested that regular blood counts are mandatory
even in asymptomatic elderly patients taking
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mefenamic acid in order to detect leucopenia early.3
However, this may not help as the leucocyte count
fell very rapidly (over 2 days) in one ofour patients.
In view of the susceptibility of elderly patients to
severe adverse reactions with mefenamic acid, it
may be questioned whether this drug should ever be
used in this age group.
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