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Background. Because prostaglandin (PG) E2
has been identified in the bone lesions of Lang-
erhans cell histiocytosis (LCH), we speculated
that indomethacin, a potent PG inhibitor, may
be useful in patients with symptomatic LCH in-
volving the bony skeleton. Procedure. We used
indomethacin to treat patients in whom we
wanted to avoid steroids or chemotherapy, or
in whom these treatments did not provide com-
plete symptom relief. Ten children with bony
LCH between 1984 and 1995 were treated; six
had single-system bone disease and four had
multisystem disease involving the bony skel-
eton and other organs. Results. The dose of in-
domethacin ranged from 1 to 2.5 mg/kg/day
(9–200 mg/day) in divided doses and was given

for 1–16 weeks (mean, 6 weeks). Eight patients
had a complete response to treatment, defined
as complete resolution of symptoms for 4
weeks. One patient was withdrawn from treat-
ment because of concern regarding the poten-
tial of indomethacin to induce seizures and a
second patient, with suppurative skin lesions
overlying a lytic skull defect, did not respond.
Conclusions. Indomethacin is a useful therapy
for LCH involving the bony skeleton and may
have a role as first-line treatment in single-
system bone disease. Whether it has a specific
role in slowing disease progression or merely
acts as an analgesic has not yet been estab-
lished. Med. Pediatr. Oncol. 32:247–249,
1999. © 1999 Wiley-Liss, Inc.
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INTRODUCTION

Indomethacin is a nonsteroidal anti-inflammatory
drug (NSAID) that inhibits cyclo-oxygenase, thereby
blocking the arachidonic acid–prostaglandin pathway. Its
main use is as an anti-inflammatory analgesic in rheu-
matoid and other arthritides. It also reduces inflamma-
tion, pain, and edema following dental and orthopedic
procedures and as an analgesic in the treatment of dys-
menorrhea. In neonates, indomethacin is an effective
treatment in patent ductus arteriosus.

Prostaglandins have been implicated in the pathogen-
esis of histiocytic disorders. Raised serum prostag-
landin (PG) E2 and PG F2 alpha have been demonstra-
ted in hemophagocytic lymphohistiocytosis [1]; puri-
fied LCH cells from bony lesions of LCH produce
interleukin 1 and PG E2 in vitro [2]; and LCH cells in
a case of disseminated LCH have been shown to pro-
duce PG D2 and thromboxane [3]. On the basis that
it might be an effective analgesic and could even
slow or reverse the disease process, we decided to
use indomethacin in patients symptomatic from skel-
etal LCH, in whom we wished to avoid systemic ste-
roids or chemotherapy, or in whom these treatment
modalities had not provided satisfactory symptom re-
lief. This study reports our experience with indometh-
acin in a consecutive series of patients seen in the LCH
clinic.

MATERIALS AND METHODS

Our clinic currently has 262 patients with LCH on our
database and sees, on average, 20 new patients per an-
num. This study was a retrospective analysis of 10 pa-
tients with bony involvement by LCH who were treated
between 1984 and 1995. In 9 patients, the diagnosis was
biopsy proven according to the diagnostic criteria laid
down by the Histiocyte Society [4] and were all assessed
by the same pathologist; the 10th child’s skeletal X-rays
were felt to be pathognomonic of LCH. Six patients had
single-system disease and four had multisystem involve-
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ment. There were seven boys and three girls and the age
range at time of indomethacin treatment was 2–15 years
(mean, 6.8 years). All 10 patients treated with indometh-
acin had radiologically confirmed bony disease: in three
children, one site only (skull, femur, and sternum, re-
spectively) was involved; three others had multisite bone
disease (each had involvement of skull and femur and
one also had rib disease); and four had multisystem dis-
ease, including multiple bony sites. Six patients had skull
disease in concordance with published data, suggesting
this to be the most common site of skeletal LCH [4].

Prior to indomethacin, three patients had received no
previous therapy for their Langerhans cell histiocytosis
(LCH), three had received intralesional and oral steroids,
one patient had received prednisolone, vinblastine, and
thymosin (a crude thymic extract), and one patient pred-
nisolone and 6-mercaptopurine. A further patient had re-
ceived surgical curettage alone and another naproxen.
Nine patients complained of pain and one had discharg-
ing scalp lesions overlying bony disease. Nine patients
received indomethacin as their sole therapy, all other
treatments having previously been stopped. One patient
with multisystem disease was on a reducing dose of oral
prednisolone when commenced on indomethacin for per-

sistent bone pain. The dose of indomethacin varied from
9 to 200 mg/day in 2–3 divided doses (1–2.5 mg/kg/day)
and patients were treated until symptom-free (defined as
one course of treatment).

There are no internationally accepted radiologic crite-
ria for measuring response of LCH bone lesions to treat-
ment, so most clinicians regard absence of pain as the
best indicator of response. In this retrospective study,
complete response was defined as a period of 4 consecu-
tive weeks free of all symptoms. Other patients were
designated “nonresponders.”

RESULTS

There was a wide variation in age and weight of the
children, so the actual dose of indomethacin varied from
9 to 200 mg/day in 2–3 divided doses (1–2.5 mg/kg/day)
(Table I). Treatment was continued for a mean of 6
weeks (range, 2–16 weeks), constituting one course of
treatment. One patient with epilepsy was withdrawn from
therapy because of potential induction of seizures. Eight
patients (80%) had a complete response to treatment.
Two patients received only one course of indomethacin
and have remained symptom-free. Five patients have re-

TABLE I. Patient Characteristics, Scheduling, Dose, and Response to Indomethacin*

Patient
number
and
gender

Age at
diagnosis
(years)

Age (years)
at start of

treatment with
indomethacin

Sites of LCH
(at time of

treatment with
indomethacin)

Previous
treatment

Dose of
indomethacin

Duration of
treatment

Response to
indomethacin

1 F 7 7 Femur None 12.5 mg t.d.s.
(1 mg/kg/day)

4 months Resolved

2 M 8 12.5 Femur, rib, DI Intralesional
Steroid, oral
Steroids

25 mg t.d.s. 2 weeks
repeat ×3
(75–200 mg/day)
in 7 years

Resolved

3 M 2 2 Skull, femur None 5 mg t.d.s.
(1 mg/kg/day)

2 weeks
repeat ×1

Resolved

4 M 2 (months) 2.5 Skin, skull,
bowel

Oral steroids,
6-mercapto-purine,
Vinblastine and

prednisolone,
Etoposide and

prednisolone

3–6 mg t.d.s. 6 months Resolved

5 F 3 16 Skin, lymph
node, spine,
DI

Thymosin,
Vinblastine and

prednisolone

25 mg t.d.s.
(1.5 mg/kg/day)

6 weeks Resolved

6 M 3 3 Skull, hip, ribs Naproxen 10 mg t.d.s.
(1.5 mg/kg/day)

2 years Pain controlled
but not
resolved

7 M 1 2 Skull Surgical curettage 6.25 mg b.d.
(1 mg/kg/day)
repeat ×1

4 weeks Resolved

8 F 3 4 Skull, femur None 6.25 mg t.d.s.
(1 mg/kg/day)

2 weeks Resolved

9 M 2 8 Skin, ears,
pituitary,
skull

IL steroid,
Oral steroid,
Vincristine,
Etoposide

25 mg b.d.
(2.5 mg/kg/day)

2 weeks Scalp lesion
not healed

*DI, diabetes insipidus; IL, intralesional.
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quired repeated courses of treatment (range, 2–4; me-
dian, 2) for good symptom control and one patient be-
came pain-free within 4 weeks of treatment but electively
remained on continuous indomethacin at a dose of 1.5
mg/kg/day (10 mg t.d.s.) for 14 months for fear of re-
current pain. The patient with suppurative skin lesions
did not respond to indomethacin therapy.

Indomethacin was well tolerated except for possible
drowsiness in one patient. No gastrointestinal side effects
were seen despite the fact that antacids were not pre-
scribed. Pre- and posttreatment skeletal radiographs were
not required as part of the study but were carried out in
one child, confirming radiologic healing of a femoral
lesion after indomethacin.

DISCUSSION

Langerhans cell histiocytosis is caused by the accu-
mulation and/or proliferation of cells (LCH cells) with
the phenotype of Langerhans cells (CD1a-positive cells
with cytoplasmic Birbeck granules [5]) together with
other inflammatory cells in various tissues. The disease
may present at any time from birth to old age, although
the peak is between 1 and 3 years of age. The skeleton is
the most commonly affected and, particularly in older
children and adults, may be the only organ system to be
involved. The most common presenting feature is painful
swelling and the skull is most commonly affected, fol-
lowed by the long bones, flat bones, and vertebrae [4].
Apart from pain and loss of mobility, pathological frac-
ture may occur. Current treatment modalities include in-
tralesional steroid injections, oral corticosteroids, chemo-
therapy, and low-dose radiotherapy. Some of these treat-
ments are invasive and each may cause unwanted side
effects.

Prostaglandins have been implicated in the pathogen-
esis of LCH lesions, and urinary prostaglandin excretion
is increased in patients with disseminated LCH (personal
communication, J. Whitlock, 1995). Indomethacin was
an arbitrary choice of therapy made because of the con-
venience of its syrup formulation and other NSAIDs
might be as effective.

Only one patient (10%) failed to gain symptom relief
from the use of indomethacin. This boy had suppurative
skin lesions overlying skull involvement with LCH.
Chronic skin LCH often runs a persistent and relapsing
course, so failure of response in this case is not altogether
surprising. Radiological examination was not routinely
performed after indomethacin, because of our concern
regarding unnecessary exposure to ionizing radiation and
because our normal clinical practice is to only repeat
radiographs if bone pain persists. As bone lesions often

resolve spontaneously, it would, in any case, be difficult
to prove that the resolution of the lesion was due to the
indomethacin rather than the natural history of the dis-
ease process.

A single case report, also from this institution, sug-
gests that indomethacin may act to slow osteolysis in
LCH [6]. In that instance, hypercalcemia in an infant
with very extensive skeletal disease was controlled by
indomethacin when other measures had failed. However,
formal investigation, including accurate volume mea-
surements of bone lesions together with measurement of
urinary PG excretion, would be needed to substantiate
this speculation.

Our conclusions are guarded because of the small
number of patients involved and because the study was
retrospective and neither controlled nor blinded. How-
ever, the results suggest that indomethacin is an effective
analgesic for the treatment of skeletal LCH and may
spare some children more invasive, harmful therapy.
Whether indomethacin influences the disease process, or
simply acts as an analgesic, will only be determined by
appropriately designed and conducted scientific studies.
The Histiocyte Society is currently planning such a study
in patients with single-system skeletal LCH.1
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1Details of Histocyte Society study can be obtained from: Dr. Wolf-
gang Holter, Labor 2, Children’s Cancer Research Institute, St. Anna
Children’s Hospital, Kinderspitalgasse 6, 1090 Vienna, Austria.
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