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CASE REPORT

¥

Osteoporosis Secondary to Levothyroxine

J.L. Mather, C.D. Bayliff, L.M. Brownscombe

INTRODUCTION

Excessive thyroid replacement has
been associated with osteoporosis.'”
We report a case of a patient who
was receiving excessive thyroid re-
placement which may have con-
tributed to an osteoporotic fracture.

CASE

A 67 year-old female was admitted
to hospital with a chief complaint
of left hip pain and inability to bear
weight on her left leg following a
recent fall. Her past medical his-
tory included cancer of the lung, a
brain tumour, a seizure disorder,
and left hip hemiarthroplasty. The
patient had a history of excessive
alcohol intake.

Her medications at home in-
cluded phenytoin 250 mg po daily,
levothyroxine 0.15 mg po daily,
salbutamol 200 mcg four times daily
as needed, and ipratropium bro-
mide 40 mcg four times daily as
needed. The patient was reported to
be allergic to penicillin.

Physical examination was re-
markable for pain and tenderness
over the trochanter of the left hip.
Routine biochemistries were unre-
markable other than a slightly el-
evated alkaline phosphatase value.
An X-ray of the left hip indicated a

subcapital fracture.

The patient was taken to the oper-
ating room and had a Richard’s
screw fixation of the left hip. Post-
operatively she was prescribed
dimenhydrinate, morphine, salbu-
taml, ipratropium, Tylenol #3®, and
levothyroxine 0.15 mg po daily.
During her course in hospital,
thyroid function tests were ordered.
The results indicated suppressed
thyroid-stimulating hormone (TSH)
of less than 0.10 mU/L (N 0.30-
5.80). The free thyroxine index (FTI)
was 0.55 (N 0.23-0.72) while T4
total was 129 nmol/L (N69-168).
Subsequently, due to the suppressed
TSH, the patient’s levothyroxine
dose was decreased to 0.1 mg po
daily and soon thereafter she was
discharged. One month later, thy-
roid function tests revealed that the
TSH was still suppressed (<0.10
mU/L) and the dose of levothy-
roxine was decreased to 0.075 mg
po daily.

DISCUSSION

Several factors may have contri-
buted to this patient’s risk of hip
fracture including malnutrition sec-
ondary to poor oral intake and ex-
cessive use of alcohol, metastatic
disease associated with the lung

cancer, long-term phenytoin lead-
ing to osteomalacia and levothy-
roxine. While there was no evi-
dence of metastatic cancer, poor
oral intake likely contributed to the
event. As well, an elevated alkaline
phosphatase value of 135 U/L (N30-
115) would suggest that phenytoin
may also have contributed.® Finally,
there is substantial recent informa-
tion that levothyroxine particularly
insupraphysiologic doses may have
contributed to the risk of fracture.'”
Ross et al' measured bone den-
sity in 28 premenopausal females
who were receiving suppressive
doses of levothyroxine. The aver-
age free thyroxine index (FTI) was
above normal and 75% had an un-
detectable TSH concentration. The
mean dosage of levothyroxine (T4)
was 0.171 mg/day. Twelve women
who had been taking replacement
for greater than ten years had a 9%
decrease in cortical bone density
compared with control subjects.
Paul et al* compared long-term
levothyroxine therapy (>5 years)
on the bone mass in premenopausal
women with a control group. The
mean dosage was 0.175 mg/day.
The treated group had a free thy-
roxine index significantly higher
andasignificantly lower serum TSH
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concentration than the control
group. The results showed femoral
trochanter bone density was 10.1%
lower and femoral neck bone den-
sity was 12.8% lower in the treated
group compared to the control
group. The greatest effects on bone
density were in womenover 35 years
of age.

Aldinetal® determined bone mass
density in 19 women treated with
levothyroxine for five or more years
atan average dose of 0.120 mg/day.
Thirteen of 19 subjects had a low
TSH and 16/19 had normal T4.
Subjects who had no past history of
hyperthyroidism had an 11% de-
crease in bone mass density in the
spine and 4 - 10% decrease in the
hip, both of which were not statisti-
cally significant compared to the
controls. However, 7 of 19 who had
a history of hyperthyroidism in the
past had a 16.29% decrease in hip
density which was statistically sig-
nificant. Compared to other studies,
the average daily dose was lower
and the majority of patients had a
normal T4 level which may have
obscured any relationship between
dose and bone density in the entire
group.

Greenspan et al* studied the im-
pact of long-term  levothyroxine
therapy on skeletal integrity when
the FTI was maintained within a
physiologic range. Twenty-eight
premenopausal and 28 postmeno-
pausal women were studied. In both
groups, approximately 80% of pa-

tients had a FTTin the normal range
when their bone density was mea-
sured, however, 82% of postmeno-
pausal and 61% of premenopausal
women’s TSH was less than 0.4
HU/mL(NO0.4-4.8). The results
showed in the premenopausal
women a statistically significant
decrease of 6.7% in vertebral trabe-
cular bone density, and a 5.1% de-
crease infemoral bone density com-
pared to controls. The decrease in
the bone density of the spine of
3.1% was not statistically signifi-
cant.

In postmenopausal women there
was a 0.2% decrease in vertebral
trabecular bone density, a 1% de-
crease in integral bone density, and
a statistically significant 6.2%
decrease in femoral neck bone
density. Greenspan et al* concluded
that bone density loss is less if
the FTI is maintained in physio-
logic range as the losses in this
study were less than in previous
studies.!357

To date, no long term studies
maintaining both the TSH and FTI
in the normal range have been per-
formed but in view of the fact that
many of the patients with a normal
FTI had a suppressed TSH, close
attention to TSH would seem pru-
dent.

In conclusion, it would appear
that long-term levothyroxine
therapy, particularly in excess,
would increase the risk of fracture
and periodic evaluation of thyroid
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function tests should be undertaken.
As well, attention to other risk fac-
tors may minimize the risk of
osteoporotic fracture.
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