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High-dose short-term chlorambucil for intractable
sympathetic ophthalmia and Behqet's disease

Howard H Tessler, Tom Jennings

Abstract
We treated five patients with intractable
sympathetic ophthalmia and six patients with
severe Behcet's disease by high-dose, short-
term chlorambucil therapy. We used a total
dose ranging from 306 mg to 4-2 g and a
duration of therapy no longer than 36 weeks
and in most cases less than 24 weeks. After
termination of therapy all 11 patients had a
sustained remission of their eye disease.
Unless subretinal- neovascularisation was
present, all had a final visual acuity of 20/50 or
better. Malignancy has not developed in any of
our cases, with a follow-up ranging from 6
months to 12 years (mean, 4*5 years). Although
30- and 40-year follow-ups and larger numbers
ofpatients may be necessary fully to realise the
risks of chlorambucil, we believe that our high-
dose, short-term regimen (Behcet's disease:
average duration, 23 weeks; average total dose
2-2 g; sympathetic ophthalmia: average dura-
tion, 11 weeks; total average dose, 0*9 g) may
be safer than previously reported chlorambucil
regimens of one to two years or longer. In
addition we fulfilled our aim of discontinuing
all concomitant systemic corticosteroids
within a relatively short time (usually six to
eight weeks).
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Since the early 1970s'4 chlorambucil has been
reported to be effective in the treatment of both
Behqet's disease and sympathetic ophthalmia
(SO). Dosage and length of therapy have varied,
and many reports have questioned its safety as an

immunosuppressive agent.-"
We attempted to establish a chlorambucil

regimen that would be effective and have
minimal risks. We herein describe five patients
with intractable sympathetic ophthalmia and six
patients with severe Behqet's disease who were
successfully treated with one-time, short-term,
high-dose chlorambucil therapy. We emphasise
the importance of this dosage schedule and
contrast the results of high-dose, short-term
(approximately 6-month) treatment with those
of other studies using lower-dose, long-term
therapy.' 4 After the termination of therapy all
our patients had a sustained remission of their
eye disease. Follow-up ranged from six months
to 12 years, with a mean of4 5 years.

Patients and methods

PATIENTS
The diagnosis of Behqet's disease and SO were

made by standard clinical criteria.'23 In patients
with SO, if there was no potentially useful vision
in the exciting eye, such as visual acuity of hand

motions or worse, coupled with irreparable
retinal detachments or severe anterior chamber
derangement, enucleation was recommended.
Patients were considered for chlorambucil
therapy if they were only partially responsive to
high-dose oral corticosteroids or if they had
suffered serious side effects of corticosteroids
such as diabetes mellitus, uncontrolled
glaucoma, or psychological problems. Patients
and, when available, their families were told the
side effects of chlorambucil along with its poten-
tial benefits. Stressed potential side effects
included late malignancy and sterility. Patients
were not allowed to make an instantaneous
decision, and most took one or more weeks to
decide about therapy. An informed consent form
was signed by all patients or their parents.

Patients without active inflammation and
patients with macular scars and/or optic nerve
atrophy were not given chlorambucil, because
little visual improvement could be expected from
immunosuppressive therapy.

METHODS
Treatment was similar to the regimen described
by Godfrey et al.2Dosing was begun at 2 mg (1
tablet) daily. This low dose provides a margin of
safety for an idiosyncratic acute bone marrow
depression. In the absence of a white blood cell
(WBC) count below 2 4x 109/1 or a platelet count
below I00x 109/1 the dosage of chlorambucil was
increased by 2 mg/day each week. This weekly
increase was maintained unless the WBC or
platelet parameters were reached or unless there
was clinical remission of minimal, low-grade
inflammation (trace to 1+ flare or rare, occa-
sional cells) with no active fundus lesions
present. If the blood count parameters were
reached, the chlorambucil therapy was abruptly
terminated.

All patients were receiving oral prednisone at
the time of institution of chlorambucil therapy.
As they showed a stable or improving clinical
response with the increasing chlorambucil
dosage, the prednisone dosage was tapered. The
goal was to treat the patients with chlorambucil
alone without concomitant prednisone therapy.
This goal was accomplished slowly, over six to
eight weeks.

In all but two cases, when prednisone therapy
was entirely discontinued, the chlorambucil
dose was increased to compensate for the loss of
the anti-inflammatory effects of prednisone.
Once low-grade inflammation was achieved, an
attempt was made to continue chlorambucil
therapy at the same dosage without concomitant
prednisone for three months. However, in all but
one case the blood cell count dropped to a level
described above as too low to achieve a three-
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month goal. In two cases, when chlorambucil
was being used alone, theWBC or platelet counts
appeared to be approaching the cut-off levels
stated above, the dosage was decreased by 2 to
4 mg daily. In the other cases the dosage was
maintained if the disease was stable or steadily
increased if the disease was active. After three
months of therapy at levels of minimal ocular
inflammation or if the WBC level fell below
2 4x 10/1 or the platelet count fell below
lO0x 109/l, chlorambucil therapy was abruptly
discontinued. Blood cell counts were followed
weekly.
No attempt was made to measure dose by body

weight or mass. Patients were given only enough
chlorambucil for one week of therapy to guard
against their non-compliance.

Results
Twenty-three and 22 patients were diagnosed as

having SO and Behqet's disease respectively in
the period from 1973 to 1988. Six of 23 patients
diagnosed as having SO were treated with
chlorambucil. One of the six patients was not
included in the series because the chlorambucil
was not administered by us or by our dose
techniques. The 17 patients not treated with
chlorambucil had disease amenable to control
with topical, periocular, or systemic cortico-
steroids. Thus we include five patients with SO
in the report.

Six of22 patients diagnosed as having Behqet's
disease were treated with chlorambucil. One
patient declined chlorambucil after the side
effects were explained. Three patients were

thought to have irreparable damage to the retina
and were not offered therapy. Twelve patients
appeared to have mild ocular disease easily
controlled with topical and low- dose short-term
prednisone therapy.

Figure 1 shows the distribution of follow-up
for patients with SO and Behqet's disease.
WhenWBC or platelet counts fell to the cutoff

levels of 2 4x 109/l or 11Ox 109/l respectively,
these counts usually recovered to normal levels
in about six weeks. Once the patients went
through this six-week depression, they invari-
ably had a sustained remission with no active
inflammation. If the WBC or platelet counts
recovered to normal levels sooner (one to three
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Figure 1: Distribution offollow-up in patients with Behfet's
disease and sympathetic ophthalmia.

weeks), a second short course of chlorambucil
would be required to lower the counts again to
achieve that six-week depression period. One
patient's counts returned to normal within two
weeks when a 2 8 x 109/1 WBC count was used as
the cut-off to discontinue chlorambucil treat-
ment. When we lowered the WBC cut-off to
2 4x109/l, her WBC counts decreased to low
levels (O 9x 109/l to 1 -6x 109/1) and slowly
recovered over six weeks. Only then did her
disease go into sustained remission.

As seen in Table I, no patient had over 36
weeks of treatment. All patients but two,
patients 3 and 6, had less than six months of
therapy with chlorambucil. The total dose
ranged from 306 mg to 4-2 g.
There were notable differences in total dose

and duration of therapy when comparing the
patients with Behqet's disease and those with
SO. The former group received a mean dose of
2 18 (SD 1 10 g, range 129 to 4 20 g). The SO
group received a mean dose of 085 (SD 0-48 g,
range 0-31 to 1-53 g; p=0 03 by Student's t test).
The duration of chlorambucil therapy was 22-8
weeks (SD 9 0, range 14 to 36 weeks) for the
Behqet's group and 11-2 weeks (SD 3-2, range
7 to 15 weeks) for the SO group (p=0-02,
Student's t test). The patients' highest daily
dosage ranged from 10 to 28 mg. After patient 11

took 92 mg in a single dose during a suicide
attempt she recovered and went into sustained
complete remission.

Visual acuities before and after chlorambucil
therapy are shown in Figure 2. Final visual
acuities in the patients with Behqet's disease
were all 20/50 or better. Four of the 12 eyes with
Behqet's disease had a final visual acuity of20/20,
and seven of the 12 eyes had a post-treatment

TABLE I Clinical characteristics ofpatients receiving chlorambucil

VA just before
Patient no./ Initial VA chlorambucil therapy Final VA Highest Total Duration
age (yr)/sex/ Follow- dosage dose oftherapy
race OS OD OS OD OS OD up (yr) (mg/day) (mg) (weeks)

Behqet's disease*
1/15/MInd 20/80 20/80 20/50 20/60 20/40 20/25 1 20 1288 14
2/17/F/W HM 20/30 3/200 20/200 20/50 20/20 12 22 1540 25
3/28/F/W 20/20 20/60 20/30 20/200 20/20 20/30 1 24 2688 30
4/26/F/W 20/25 HM 20/25 20/60 20/20 20/40 5 24 1582 15
5/38/F/W 20/30 20/20 3/160 1/200 20/25 20/30 3 22 1750 17
6/26/M/B 20/70 20/400 20/300 20/200 20/25 20/20 7 28 4200 36

Sympathetic ophthalmia
7/6/F/W LP 20/25 Enuc 20/40 Enuc 20/25 9 10 490 9
8/25/F/H Enuc 20/40 Enuc 20/40 Enuc 20/20 2 14 868 12
9/54/MIW CF 20/400 CF 20/400 4/200+ 20/200+ 3 18 1064 15
10/42/M/B 20/25 LP 20/50 Enuc 20/20 Enuc 1-2 22 1526 14
11/16/F/Ind NLP 8/400 NLP 8/400 NLPt 20/200+ 3 92t 306 7

VA indicates visual acuity; Ind, Eastern Indian; W, white; B, black; H, Hispanic; HM, hand motions; LP, light perception; Enuc,
enucleated; CF, counting fingers; and NLP, no light perception.
*All patients had complete Behqet's disease except patient 1; tSubretinal neovascularisation was present; tSuicide attempt.
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Figure 2: Visual acuity before and after and chlorambucil therapy in patients with Behce
disease and sympathetic ophthalmia. Clear circle=Behfet's disease, solid circle=sympati
ophthalmia. Double circle=two patients.

acuity of 20/25 or better. Final visual acuit
the patients with SO ranged from 20/20 to 4
Patients in this group with less than 20/25
visual acuity had decreased vision du
subretinal neovascularisation in the m

(Table I).

Discussion
Chlorambucil is an alkylating agent and has
used successfully as a cytotoxic agent for I
non-malignant disorders, including rheum
arthritis, glomerulonephritis, and syst
lupus erythematosus.5' I'6 Chlorambuci
slower to show toxic effects than other alkyl
agents, such as cyclophosphamide and nitr
mustard, and blood counts can be obtained
weekly. Chlorambucil can be adminisi
orally because it is well absorbed from
gastrointestinal tract. '" Nausea, vomi
anorexia, and alopecia seldom occur with
drug.2 8 Thus it is easy to use on an outpa
basis.
Our patients generally had good respons

visual acuity following chlorambucil treatn
All five patients with SO had visual acL
greater than or equal to 20/25 unless there
macular subretinal neovascularisation. All o
Behcet's disease patients had a visual acui
20/50 or better. Four of 12 eyes had 20/20 v

acuity, and seven of the 12 had 20/25 or be
Other authors also reported good result
treating intractable SO and Behcet's disease
chlorambucil. 194121 In contrast to our d(
method these authors generally administ
chlorambucil to the patients for longer pe

(one year or longer) and did not try to provoke
bone marrow toxicity. In fact some authors3
specifically stated that a therapeutic goal was to
maintain the WBC above 3 5 x 109/l. Not infre-
quently remission was induced after termination
of chlorambucil therapy.' 3 42'

Tabbara'0 described 10 patients with Behqet's
disease who were treated with chlorambucil;
visual acuities ofless than 20/200 resulted in 15 of
20 eyes. He did not state how chlorambucil was
administered. Differences in patient popula-
tions, stages of severity of disease, or treatment
regimen may explain the different results. In our
series the potential for return of useful vision
was a criterion for therapy. We did not give
chlorambucil to those patients who appeared to
have severely damaged optic nerves or maculas.
In Tabbara's report the selection criteria were
not stated."'

Sympathetic ophthalmia appears to respond to
chlorambucil more readily than does Behqet's
disease. Remission occurred in the patients with
SO in our series with a lower total drug dose and
a shorter duration of therapy than in those with
Behqet's disease. This may reflect a difference in
the ease of treating a systemic disease versus a
localised eye disease or in the ocular status of our
patients. None of our patients with SO had any
extraocular manifestations. Alternatively, this

t's difference may be an artefact caused by the small
Fhetic numbers of patients in our series.

Chlorambucil has serious side effects. The
most dread potential side effect of chlorambucil
is late malignancy, especially acute leukaemia or

ties in lymphoma. Most evidence indicates that the
t/200. induction of leukaemia by chlorambucil is
final related to both duration of therapy and total past

ie to intake.9 '4 Kahn et a122 reported 12 cases of
acula leukaemia in 1612 patients with rheumatoid

arthritis (0-75%) and four cases of leukaemia in
35 patients with psoriatic arthritis (11-4%)
treated with chlorambucil. No cases of
leukaemia were seen in patients treated for less

been than six months or with a total dose less than
many 1 g.22 Most of the patients in whom leukaemia
Latoid developed after chlorambucil therapy had
temic received over one year of therapy and generally
il is over 1-5 g of the drug.922-28 To our knowledge the
rating only case of leukaemia developing secondary to
rogen chlorambucil therapy with a total dose less than
only 1 g occurred in a 7-year-old girl who was treated
,tered with 300 mg of chlorambucil (15 mg/kg).29
i the In addition several studies have reported an
citing, increased incidence of tumours in patients
i this treated with chlorambucil.303' Two of our
itient patients exceeded the six-month period of

therapy. All ofour patients with Behcet's disease
ses in and two of the five patients with SO exceeded
nent. a total dose of 1 g. Malignancy has not yet
cities developed in any of our patients (longest follow-
: was up, 12 years).
four Our finding that patients obtained sustained
ity of remission when the WBC or platelet levels
visual remained depressed for about six weeks suggests
better. a need to induce this toxic response. Ifwe were to
ts in- increase the dose of chlorambucil more rapidly,
with perhaps the total dose and duration of therapy
losing might be further decreased and fewer side effects
tered might occur. The paucity of patients with SO
riods and Behcet's disease who qualify for this therapy
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makes it necessary to have collaborative trials of
randomised drug regimens.

Because chlorambucil is an immosuppressive
agent, a substantial number of viral, bacterial,
and fungal infections as well as a 2% incidence of
septicaemia and death have been reported in
patients with rheumatoid arthritis treated with it
long term.32 Others have also reported infec-
tions accompanying long-term chlorambucil
therapy.3 29 Our patients have experienced
no secondary infections while receiving
chlorambucil.

Chlorambucil has also been reported to
depress sperm counts and to inhibit the develop-
ment of male secondary sexual character-
istics.'01'3I36 Total chlorambucil doses less than
7 0 to 8-2 mg/kg in children" 33 and 400 mg34 of
6 1 mg/kg35 in adults are believed not to affect
fertility. Recovery of spermatogenesis has been
noted by some36 but not all investigators."'0
The potential problem of male sterility makes

it crucial to obtain informed consent. We inform
our male patients of these findings and suggest to
those who want children that they have sperm
placed in a sperm bank in case they are sterilised
by the drug. One 17-year-old patient in our series
chose to place his sperm in a bank before
beginning chlorambucil therapy. Artificial
insemination after cryopreservation of semen
in men with testicular tumours or Hodgkin's
disease has been reported to result in a pregnancy
rate of45% at six months, compared with a usual
cumulative probability of pregnancy of 71%.37
One pregnancy occurred from semen that had
been stored for 6 5 years.37 We have no follow-up
on the actual fertility of our male patients.

Little has been written about the effect of
chlorambucil on women. Girls and women
treated with chlorambucil for renal disease
and malignancy have had normal children and
normal levels of oestradiol, follicle stimulating
hormone, and lutenising hormone,3338 though
chlorambucil in combination with other chemo-
therapeutic agents can cause gross histological
distruption of the ovaries and amenorrhoea.394"
Care must be taken that patients are not or do not
become pregnant during therapy because of the
possibility of teratogenic effects.4'42 One of our
patients who became pregnant after terminating
chlorambucil therapy had a normal delivery and
child.

Other serious side effects of chlorambucil are
rare and usually occur after long-term therapy
(over several years) with multiple dose regimens.
These side effects include myelofibrosis,43 bone
marrow failure,"4 rashes,45 and pulmonary
fibrosis.' None of our patients has experienced
these side effects.

For the previously stated reasons, chloram-
bucil should be used only in those patients for
whom blindness is a real possibility without
therapy. Prolonged follow-up may be necessary
to understand fully the risks of chlorambucil.

Despite potential side effects chlorambucil has
several advantages over other agents that might
be used to treat SO or Behcet's disease. Cyclo-
phosphamide, an alkylating agent closely related
to chlorambucil, is also used to treat non-
malignant inflammatory diseases such as
Wegener's granulomatosis and nephritis.

However, because of its more rapid action,
cyclophosphamide may be a more difficult drug
to administer than chlorambucil,'8 47 and
toxic effects may occur more rapidly than with
chlorambucil. Sister chromatid exchange, a
sign of chromosome damage, is greater with
cyclophosphamide than chlorambucil." Cyclo-
phosphamide is also a teratogenic agent.49
Furthermore, cyclophosphamide can cause male
and female sterility,49 haemorrhagic cystitis,49
and bladder carcinoma,50 possibly due to renal
excretion of active metabolites.495' Patients
receiving cyclophosphamide require vigorous
hydration to limit the bladder damage. Cystitis
and bladder cancer are not associated with
chlorambucil therapy.

Cyclosporin, a newer immunosuppressive
agent, has been recently used to treat uveitis.5214
In one study nine patients with refractory
posterior uveitis were given systemic cyclo-
sporin. All patients had an improved visual
acuity, a reduced corticosteroid dose, and
decreased inflammation. However, in seven
patients, cyclosporin-induced renal toxicity
necessitated a reduction in dose, which led to a
relapse of the uveitis.52 Other reports indicated a
need to taper the cyclosporin dose because of
nephrotoxocity and to add systemic cortico-
steroids to the regimen to suppress inflamma-
tion.54 A recent monograph emphasises the
frequent need to use corticosteroids with low-
dose cyclosporin.55 Relapses of cases of Behcet's
disease after discontinuing cyclosporin are
reported.56 These results indicate that cyclo-
sporin suppresses inflammation but does not
cause a long-term remission. Terminating cyclo-
sporin therapy frequently results in rebound
inflammation.57 This is in contradistinction to
the results with our regimen of chlorambucil, in
which terminating chlorambucil therapy when
toxicity was reached resulted in sustained remis-
sion ofinflammation. Patients with severe uveitis
appear to need long-term cyclosporin therapy,
which has been associated with renal toxicity57
and lymphoma.58 Our experience with chloram-
bucil has necessitated only short-term therapy.

In summary, we have found chlorambucil to
be useful in selected cases of SO and Behcet's
disease. By using a technique of high-dose short-
term therapy we could discontinue the use of
systemic corticosteroids, place our patients into
sustained remission, and theoretically reduce the
side effects of chlorambucil. Thus we achieved
our aim of eliminating side effects of long-term
corticosteroids in addition to discontinuing all
systemic medications within a relatively short
period.

This work was supported in part by training grant 7038 and core
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