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CHLORAMBUCIL

Chlorambucil is an alkylating agent derived from 
nitrogen that preferentially affects both B cells and 
T cells. This agent is approved by FDA for chronic 
lymphocytic leukemia, malignant lymphoma and 
Hodgkin’s disease.1, 2 Potential effect of developing 
secondary malignancy of chlorambucil limits its usage. 
But, off-label use of chlorambucil in several dermato-
logic diseases, especially in diseases which are severe 
and resistant to other treatment agents, has been found 
safe and effective. 

Chlorambucil is well tolerated and absorbed when 
given orally. Plasma half-life is 1.5 hours and it is me-
tabolized by the liver. Chlorambucil and its metabolites 
are extensively bound to plasma and tissue proteins. In 
vitro, chlorambucil is 99% bound to plasma proteins, 
mostly to albumin.1-3

Chlorambucil is available in a 2 mg tablet form. The 
usual dosage of chlorambucil is 0.1 to 0.2 mg/kg daily 
for 3 to 6 weeks. 

Chlorambucil is vault to D status in pregnancy.

Mechanism of action
Chlorambucil is a cell-cycle phase nonspecific alkylat-
ing agent which damages DNA via cross-linking. Chlo-
rambucil interferes with DNA replication and induces 
cell apoptosis. 3

Dermatological indications
Chronic lymphocytic leukemia, malignant lymphoma 
and Hodgkin’s disease are the diseases that chlorambu-
cil is approved by FDA. Efficacy of this agent in some 
dermatological diseases has been shown. 

Chlorambucil is a systemic chemotherapy agent for 
mycosis fungoides but generally reserved for patients 
with advanced-stage Mycosis Fungoides and Sezary 
syndrome who have either relapsed after treatment 
with skin-directed therapies and biologic-response 
modifiers or have extensive disease with visceral organ 
involvement. Low-doses of chlorambucil may be used 
for patients with minimal disease that is slowly pro-
gressive or for elderly patients with a poor perfor-
mance status.4  Clorambucil with or without rituximab 
is recommended for patients with primary cutaneous 

marginal zone lymphoma and primary cutaneous 
follicle center lymphoma who have generalized skin 
disease.5

Although necrobiotic xanthogranuloma is a rarely 
seen disease, it is one of the diseases in which this 
cytotoxic agent is commonly used in dermatology. 
There are some case reports and case series treated 
successfully with chlorambucil. Ryan et al gave chlo-
rambucil (10 mg daily for 14 days followed by a 14 
day drug free interval before the next cycle for a total 
eight cycles) to their patients with necrobiotic xan-
thogranuloma associated with chronic lymphocyt-
ic leukemia. They observed significant regression of 
lesions in the second cycle of treatment. They noted 
that at the end of the therapy all lesions had healed and 
no recurrence had been seen in the next two years. 6                                                                                                                          
Chlorambucil has been reported as an effective agent 
in patients with severe pyoderma gangrenosum whose 
disease failed after less toxic therapies.7, 8

Chlorambucil had been used successfully as a steroid 
sparing agent in autoimmune blistering diseases. 2, 9, 10 
Shah et al reported 9 patients with pemphigus (7 with 
Pemphigus vulgaris, 2 with pemphigus foliaceus) who 
were treated with chlorambucil and prednisone con-
currently after having failed to respond to other immu-
nosuppressive treatments. Chlorambucil was initially 
given as 4mg daily at the beginning but the dosage 
was increased according to therapeutic response 
(maximum 10 mg once daily) and side effects. Clinical 
improvement was observed in 6 of 9 patients. Three 
patients experienced cytopenia as a side effect.2 
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Figure 1. Chemical composition of chlorambucil
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Chave et al reported their 45 patients with bullous pem-
phigoid who were treated with chlorambucil and/ or 
prednisolone. They thought, chlorambucil could be an 
effective and safe treatment option for bullous pemphi-
goid when used in conjunction with corticosteroids.9 

In Behcet’s disease, major indications of chlorambucil 
are uveitis and meningoencephalitis.11-13 However, the 
frequency of toxicity reduces its usefulness, thus, some 
investigators have abandoned chlorambucil treatment 
for Behcet’s disease.14 

There are some reported case series and cases in which 
chlorambucil was shown to be effective against sar-
coidosis, in 1990s and before.15, 16 In one of the clinical 
studies chlorambucil therapy was given to 31 patients 
with severe sarcoidosis who were unresponsive or 
intolerant to corticosteroids. Marked or moderate im-
provement was achieved in 28 of 31.  But 6-month 
course of chlorambucil was often followed by relapse 
highlighting the require for prolonged therapy in most 
patients. 

Contraindications. See table 1.

TABLE 1. Indications, contraindications and side 
effects of chlorambucil.
FDA-approved indications
Chronic lymphocytic leukemia
Lymphoma 
Hodgkin’s disease

Off label uses
Neoplastic diseases
Cutaneous T cell lymphoma4

Sezary syndrome20

Cutaneous B cell lymphoma5

Nonneoplastic diseases 
Bullous pemphigoid10

Pemphigus vulgaris2

Wegener granulomatosis 21, 22

Behcet’s disease11, 13, 23-25

Cutaneous sarcoidosis15, 16

Sweet’s syndrome26

Dermatomysitis 27

Contraindications
Absolute
Drug allergy
Depressed bone marrow 

function
Pregnancy (category D)
Lactation

Relative
Active infection
Renal insufficiency
Seizure disorder

Dosage 0.1-0.2 mg/kg/day 
Side effects
Hematologic
Anemia
Leukopenia
Thrombocytopenia
Gastrointestinal
Nausea, vomiting, diarrhea
Hepatotoxicity
Reproductive
Amenorrhea
Azospermia
Ovarian failure
Neurologic
Mood alterations 
Seizures 

Dermatologic
Alopecia
Drug fever with 

lymphadenopathy
Drug rash with eosinophilia 

and systemic symptoms
Morbiliform rash
Mucosal ulceration
Toxic epidermal necrolysis
Urticaria
Carcinogenesis
Leukemia
Lymphoma 
Squamous cell carcinoma

Side effects
The most common side effect is bone marrow toxicity. 
It is usually mild and transient after discontinuing 
the drug but may be severe and progressive. Nausea 
and vomiting are frequent side effects. Hepatotoxicity 
may be seen. Owing to mutagenic properties of all al-
kylating agents, patients receiving chlorambucil have 
an increased risk of developing a second malignancy, 
particularly leukemia and squamous cell carcinoma.17, 

18 Malignancy incidence increases with the duration of 
therapy and cumulative dosage.19 Alopecia, anaphylax-
is, urticaria and cutaneous drug eruptions have been 
reported. One of the miscellaneous but important rare 
side effects of chlorambucil is interstitial pneumonitis 
and pulmonary fibrosis. Ovarian atrophy and aspermia 
can be seen. 
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