Toxic Effect Anticancer Agents  Diagnostic Findings Treatments Diagnostic strategy should follow the rules that apply to all drug-induced lung disorders:

Anemia Methotrexate, 5-FU, Macrocytic anemia with normal Erythropoietin, blood 1. Rule out pulmonaw edema due to congestive heart failure.
cytarabiner., levels of vitamin B4z and folate  transfusion N . Lo Lo .
B-mercaptopurine 2. Rule out lung infection due to an opportunistic or nonopportunistic organism
Thrombocytopenia  Mitrosoureas Onset 4 to 6 weeks after Transfusions 3. Rule out lung infiltration by the cancer cells.
chemotherapy 4. Check that the time from chemotherapy administration to respiratory symptom
Marrow hypoplasia N“‘fwwe‘?& et f\"imia-ih'ﬂmbﬂwwdpwia- TfarhstS‘?”‘S‘ i onset matches cases reported in the literature and determine whether the
anthracyclines, busulian lBUKOneUtropenia; nadir e ropoleting, gro: . .
e B ant 16 tays afier  fattors (3. CSF) respiratory symptoms recur with each chemotherapy course (rechallenge).
chematherapy ster cell reinjection 5. Check that the clinical manifestations and laboratory test abnormalities are
Thrambotic Gemcitabine, mitomycin - Mechanical hemolysis WIP transfusion, consistent with lung toxicity induced by the suspected drug (intrinsic evidence of
microangiopathy ™ (anemia, profound haptoglobin - plasmapheresis, causality)
decrease, negative Coombs' glucocorticoids, c. .
test, schizocytes), high levels  aspiring., dialysis 6. Determine whether the symptoms resolve after the drug is stopped and
of LOH and free bilirubin, . glucocorticoids are given if needed
thrombocytopenia, renal failure haemat0|og|ca|

Bleomycin

Hemostasis L-Asparaginase Decreased PT, increased Symptomatic: VIP tOXiCit . L X ) ) )
disorders APTT; decreased fibrinogen,  transfusion, injection - Bleomycin toxicity occurs in 3% to 40% of patients, the lung being the main target.
AT Ill, and plasminogen of ATl - Pneumonitis with diffuse infiltrates and fibrosis is the most typical manifestation,

nduced lewkemia | Mkylating agerts, f‘mﬁt‘é:ﬁ”‘]f?fﬁs:;‘"“‘a‘ - and it has a fatal outcome in 1% to 15% of cases

methotrexate, ‘ karyotype abnomalities pu|m0nary —‘Es‘tabllshed I'ISk.faCIOI'S |nC|l:|de:

anthracyclines toxicity (i) higher cumulative bleomycin dose
Impaired 2-CdA (cladribines,, Lymphopenia, opportunistic Prophylaxis for (ii) renal failure.
cellkmediated Leustatin), fludarabine infections Preumocystis carinil
imrmunity (Fludara), pentostatin®. infection (!") age older than 70 years,

{Nipent), anti-CD52 (iv) tobacco use,

(alerrtuzumabs, (v) concomitant radiation therapy to the chest,

Campath) H . . . . . .

(vi) use of high fractional concentrations of inspired oxygen (often during surgery), and

(vii) concomitant use of G-CSF or of other cancer chemotherapy agents exhibiting lung
toxicity

Methotrexate:

- Methotrexate causes acute or subacute pneumonitis simulating an infection, usually
with interstitial involvement, in 1% to 7% of patients.

Other drugs:

AML, acute myeloid leukermia; APTT, activated partial thromboplastin time; AT I, artithrombin I; 5-FL,
S-fluorouraci; G-CSF, granulocyte colony-stimulsting factor; LDH, lactate dehydrogenase; PT, prathrambin
fime: WIP: virus-inactivated nlasma.

Toxic Effect Drugs Diagnostic Findings Treatments

Encephalopathies BiCHU, cisplating.,
(headache, confugion, cytarahiner, 5-FU,

seizures) ffastamides, - With fludarabine, lung toxicity occurs in 8% of patients.

asparaginaser., . . P . 0 .

mitholerats. - Gemcitabine use causes pulmonary toxicity in 5% of patients.

procathazine - Within 8 days after cytarabine, respiratory distress of variable severity develops
Cerebellar syndrome  Cytarahiner., 5-FU Clinical, imaging studies in 13% to 28% of patients.
Myelopathy Intrathecal methatrexate, - - Cyclophosphamide leads to clinical lung toxicity in almost 1% of patients.

(paraplegia, cauda cytarabiner,, thiotepar.
equina syndrome)

Peripheral thy Minoristine, isplatins,  Clinical, slactmphysinl Pravant . - - o .
SUPRRITMECERAN, el e Seall PRI e Lol - Anthracyclines (doxorubicin, daunorubicin, epirubicin, idarubicin, and

and taxanes testing glutathione, R A . . ..
amifostiner, for mitoxantrone) are the main culprit of cardiac toxicity.
Em‘fﬂi‘m- pain - Drugs of the taxane class, most notably paclitaxel , given in combination

with anthracyclines, lead to cardiotoxicity which occurs in more than 20% of
patients treated with this combination.

- Two clinical presentations can be distinguished based on the timing of symptoms

Stroke and cerebral  Asparaginaser, high Clinical, imaging (CT, MRI)
wein thrombosis dose methotrexate,

BiCHU or cisplatin® by neurological

intracarotid injection tOXiCit N N ) . i 4 2 R
Otetoxicity et Audiogram Amifostiner., cardiac relative to anthracycline therapy-acute cardiotoxicity and chronic cardiotoxicity, which
ghutathione o may be early (subacute) or delayed.
SIADH Mineristine Low serum sodium toxicity - Acute cardiotoxicity manifests as a rapid deterioration in cardiac function during or
_CraTial ner;fe Vi?\r}fmf (:eNZSPl\V‘V‘ within 1 week after the administration of anthracycline therapy, usually with reversal of
AP and ), osfarmide the abnormalities after discontinuation of the drug (occurs in fewer than 1% of patients).
Ageptic meningitis Intrathecal methotrexate  Spinal tap N N T
and cytarabines. - Chronic cardiotoxicity is far more common.
Leukoencephalitis  Mathotrexate MRl Hydration, folinic - The subacute form is characterized by irreversible dilated cardiomyopathy within 1 year
‘alfe'famm after anthracycline discontinuation; the delayed form develops insidiously after more than
b 1 year and runs a slowly progressive course.
Ophthalmalogic Cisplatin®., vincristine Transient cortical blindness,  Glutathione IV,
invalvernent retrobulbar optic neuropathy,  amifostiner

retinal invalvement,

axtrancular nerve palsy Toxic Effect  Drugs Diagnostic Findings Treatments
Chronic renal  Carmustiner., semustine, Renal biopsy Discontinuation of the
BICNL, carmustin; CT, computed tomagraphy; 5-FLU, 5-fluorouraci, MR, magnetic resonance imaging, failura streptozacin®., platin anticancer agent
SIADH, syndrome of ineppropriste secretion of antidiuretic hormone. fcurmulative derivatives. fosfarmider:
} dose) pentostatink.
Acute renal Methotrexate - Prevention: appropriate
failure hydration, urine

- Metabolic disorders in patients receiving cancer chemotherapy fall into two groups:

alkalinization
(i) disorders related directly to the tumor (e.g., urinary tract compression, spontaneous renal & Glomerlar  Camustiner., semustine,
lysis, syndrome of inappropriate secretion of antidiuretic hormone [SIADH]) and logical disease streptozocing.
(ii) disorders related to anticancer agents (e.g., drug-induced tumor Iysis, electrolyte uro, leca Tubular disease Streptozocing., cisplatink., Hypophosphatemia, Hyperhydration and
disturbances) . toxicit carboplatin®,, ifosfamider., hypokalemia, forced diuresis for platin
me‘tabohc cytarabiner. hypomagnesemia, derivatives; amifosting;
- Spindle poisons (eg vincristine, vinblastine) can cause SIADH, hypouricemia, metabolic thiosulfate sodium

t0X|C|t acidosis, glucosuria,
aminoaciduria

often with concomitant peripheral neuropathy and intestinal ileus.

- Alkylating agents such as cyclophosphamide (lymphomas and solid tumors) or Hemorthagic  Msfamider.

melphalan (myelomas) and, more rarely, chlorambucil and thiotepa can induce SIADH. Cystitis cyclophosphamider,
- Cisplatin (used to treat cancer of the lung, ovary, or testis and relapsing lymphoma) is Dysutia, Wethatrexate, pentostatin - Appropriate hydration
hemnaturia

associated with hyponatremia related to SIADH or tubular wasting in 4% to 10% of patients.




