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LEARNING OBJECTIVES 
 Describe mechanism of action of cytotoxic agents 

used as immunosuppressant

 Describe clinical uses and adverse effects of 
cytotoxic agents used as immunosuppressant



CYTOTOXIC  AGENTS
 Azathioprine (AZT)
 6 Mercaptopurine (6 MP) 
 Cyclophosphamide 
 Hydroxychloroquine 
 Methotrexate
 Thalidomide

 (Immunomodulatory derivatives of thalidomide  
 (IMIDS)

Lenalidomide
Pomalidomide (CC4047) 



CYTOTOXIC  AGENTS
    Sulphasalazine
 Cytosine Arabinoside (Cytarabine)
 Dactinomycin 
     Leflunomide 
     Vincristine  
     Vinblastine 
     Pentostatin 
 D Penicillamine (cysteine analogue)
    Capcitabine
    Gemcitabine 















 Prodrug of 6-mercaptopurine (6 MP)
 Antimetabolite 
 More widely used  than mercaptopurine for 

immunosuppression in humans. 
 Anti proliferative in the immune response.

AZATHIOPRINE/6 MERCAPTOPURINE 



PHARMACOKINETICS
 Well absorbed from the gastrointestinal tract 
 Xanthine oxidase splits much of the active material 

to 6-thiouric acid prior to excretion in the urine. 
 Drug interactions:
       ________Toxicity in patients using Allopurinol: 
Xanthine oxidase inhibitor 

Patients receiving allopurinol for control of hyperuricemia should 
have the dose of azathioprine reduced to one-fourth to one-third the 

usual amount to prevent excessive toxicity

AZATHIOPRINE/6 MERCAPTOPURINE



MOA
 Interfering with purine nucleic acid metabolism 

at steps that are required for the wave of 
lymphoid cell proliferation that follows antigenic 
stimulation.

 Cellular immunity as well as primary and 
secondary serum antibody responses can be 
blocked

AZATHIOPRINE/6 
MERCAPTOPURINE







USES



ADVERSE EFFECTS 
 Bone marrow suppression 

manifested as leukopenia, anaemia and thrombocytopenia. 
 Skin rashes
 Fever 
 Nausea and vomiting, and diarrhoea, 
 Hepatic dysfunction

manifested by very high serum alkaline phosphatase levels and 
mild jaundice, particularly in pre-existing hepatic dysfunction

AZATHIOPRINE/6 MERCAPTOPURINE



 Alkylating agent. 
 Lymphoid  cells anti-proliferative 
 Alkylates DNA and other molecules resting cells. 
 Very large doses (e.g. > 120 mg/kg intravenously 

over several days) may induce an apparent 
specific tolerance to a new antigen if the drug is 
administered simultaneously with or shortly 
after the antigen. 

CYCLOPHOSPHAMIDE



CYCLOPHOSPHAMIDE: 
PHARMACOKINETICS  









 Systemic  lupus erythematosus = smaller doses
 Acquired  factor XIII antibodies and bleeding 

syndromes, 
 Autoimmune haemolytic anaemia,
  Antibody-induced pure red cell aplasia 
 Wegener’s granulomatosis/polyateritis nodosa
 Necrotizing scleritis associated with relapsing 

polychondritis  

OTHER NON NEOPLASTIC USES  





OTHER ADVERSE EFFECTS 

 Pancytopenia 
 Subsequent  graft-versus-host disease syndrome
 Cardiac  toxicity
 Electrolyte  disturbances.

CYCLOPHOSPHAMIDE 



CYCLOPHOSPHAMIDE TOXICITY: 
MANAGEMENT 



 Antimalarial agent with immunosuppressant 
properties.

 Decreased  T-cell activation: due to
 Increased PH of lysosomal and endosomal 

compartments
 Suppress intracellular antigen processing
 Decreased loading of peptides onto MHC class II 

molecules 

HYDROXYCHLOROQUINE



USES 

 Rheumatoid  arthritis 
 Systemic lupus erythematosus.
 Graft -versus-host disease in allogenic stem cell 

transplantation: both for treatment and 
prevention

 COVID-19 infection : Controversial data 

HYDROXYCHLOROQUINE



IMMUNOSUPPRESSIVE ROLE 

 Rheumatoid  arthritis

 Treatment  of graft versus host disease 
The use of methotrexate (orally) appears reasonable in 

patients with idiosyncratic reactions to purine 
antagonists

METHOTREXATE 

















 Inhibits angiogenesis and has anti-inflammatory 
and immunomodulatory effects

  Inhibits tumor necrosis factor-alpha (TNF-α), 
reduces phagocytosis by neutrophils

 Increases production of IL-10 
 Alters adhesion molecule expression
 Enhances cell-mediated immunity via 

interactions with t cells 

THALIDOMIDE :  MOA



 Multiple  myeloma 
      at initial diagnosis and for relapsed-

refractory disease.
Signs of response within 2–3 months of starting the drug, with 

response rates from 20% to 70%. 
When combined with dexamethasone, the response rates in 

myeloma are 90%. 
 Myelodysplastic  syndrome
 Acute  myelogenous leukaemia
 Graft -versus-host disease

THALIDOMIDE : USES



 Solid  tumours
 Carcinoma colon
 Renal  cell carcinoma
 Malignant  melanoma
 Carcinoma prostate

 Erythema  nodosum leprosum
 Cutaneous manifestations of systemic lupus 

erythematosus.

THALIDOMIDE : USES…..



 Teratogenicity 
 Peripheral neuropathy 
 Constipation 
 Rash 
 Fatigue 
 Hypothyroidism
 Deep  vein thrombosis

Anticoagulants may be needed  when thalidomide treatment is 
initiated for haematological malignancies 

ADVERSE EFFECTS  



 Immunomodulatory derivatives of thalidomide 
are termed IMiDs. 

 Some IMiDs are much more potent than 
thalidomide in regulating cytokines and affecting 
T-cell proliferation

IMMUNOMODULATORY 
DERIVATIVES OF 

THALIDOMIDE(IMIDS)



 An  IMID 

   Similar to thalidomide in action

 But  with less teratogenicity and fewer 
thromboembolic events 

 LENALIDOMIDE 





LENALIDOMIDE IN MULTIPLE 
MYELOMA 



 Myelodysplastic syndrome.
 

 Multiple myeloma: 
               newly diagnosed /relapsed or refractory

 

LENALIDOMIDE USES 



 Oral  IMiD 

 USES
 Treatment  of multiple myeloma 
 Treatment  of myelodysplasia. 

 Not as immunosuppressant in transplant 
rejection 

POMALIDOMIDE (CC4047)



SULFASALAZINE 



















 Immune modulation == to prevent impending  
renal transplant rejection. 

DACTINOMYCIN









VINCRISTINE

 Idiopathic  thrombocytopenic purpura refractory 
to prednisone.



VINBLASTINE
 Prevents  mast cell degranulation by binding to 

microtubule units within the cell 
 Prevents release of histamine and other 

vasoactive compounds.



CLINICAL PHARMACOLOGY 



CLINICAL PHARMACOLOGY 



CLINICAL PHARMACOLOGY 
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Email address for queries on the topic 

drshams11@hotmail.com 

mailto:drshams11@hotmail.com
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