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OVERVIEW

Introduction

Dactinomycin is an intravenously administered, antineoplastic antibiotic that is used in the treatment of solid
tumors in children and choriocarcinoma in adult women. In high doses, dactinomycin can cause severe liver
injury including sinusoidal obstruction syndrome.

Background

Dactinomycin (dak” tin oh mye’ sin) is one of the actinomycins, anticancer antibiotics that were discovered by
Selman Waksman and colleagues in the 1940s using fermentation exacts from bacteria (Streptomyces). The
actinomycins are chromopeptides which bind to double-helical DNA and interrupt RNA transcription, causing
cell arrest and inhibition of cell division. Actinomycin D, later named dactinomycin, was isolated from
Streptococcus parvullus and was identified as a promising antineoplastic agent. Subsequently, dactinomycin was
shown to have antitumor effect against a broad array of solid tumors. Dactinomycin was formally approved for
use in the United States in 1964 and continues to be a valuable agent in the therapy of solid tumors of childhood
(Wilms tumor, rhabdomyosarcoma) and in choriocarcinoma in adult women. Dactinomycin is available as a
solution or lyophilized powder for injection in vials of varying concentrations under the commercial name
Cosmegen and must be given by the intravenous route, avoiding tissue extravasation. The dose is based upon
indication and body weight; a typical regimen is 10 to 15 mcg/kg daily for 5 days, with repeat courses every 2 to
4 weeks based upon tolerance and antitumor effects. Dactinomycin can also be given as a component of regional
perfusion regimens for solid malignancies. Side effects of dactinomycin include bone marrow suppression,
anorexia, nausea, diarrhea, glossitis, proctitis, oral ulcers, alopecia, erythema and skin rash.

Hepatotoxicity

Chemotherapy with dactinomycin in combination with other agents is associated with serum enzyme elevations
in a high, but variable proportion of patients depending upon the dose, other agents used as well as the
frequency of monitoring and criteria used to define elevations. The ALT elevations are usually asymptomatic and
transient and may resolve without dose modification. In many instances, it is difficult to attribute the liver test
abnormalities to dactinomycin, because of the exposure to other potentially hepatotoxic agents.

Dactinomycin can also cause a distinctive form of clinically apparent liver injury referred to as hepatopathy-
thrombocytopenia syndrome (HTS) that can be severe and even fatal. This syndrome appears to be due to
sinusoidal obstruction, but there may also be an element of direct hepatic and bone marrow injury. In large
studies, between 1% and 5% of children with cancer treated with regimens including dactinomycin developed
acute hepatic injury and thrombocytopenia suggestive of HTS. The syndrome is more common in younger
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children and with higher doses of dactinomycin. The time to onset is typically within 3 to 6 weeks after the initial
dose, often arising 5 to 10 days after the 2nd or 3rd course of cyclic chemotherapy with dactinomycin. The onset
of symptoms is sudden, and children characteristically present with right upper quadrant pain or tenderness,
hepatomegaly, liver test abnormalities and signs of excessive bleeding such as epistaxis or bruising. Serum
aminotransferase levels are markedly elevated (10 to 100 times ULN) early in the course, but fall rapidly and can
be normal within 7 to 14 days. The platelet count is generally less than 25,000/pL and also resolves rapidly.
Serum alkaline phosphatase is typically normal and bilirubin levels are minimally elevated, except if the course is
progressive and fatal. Serum ammonia and INR may also be raised, and ascites often develops during the acute
syndrome. The overall pattern of injury resembles acute hepatic necrosis, and liver histology shows centrolobular
necrosis and evidence of sinusoidal obstruction. Recovery is rapid and usually complete.

Likelihood score: C (Probable cause of clinically apparent liver injury).

Mechanism of Injury

Dactinomycin is a direct toxin and likely causes acute damage to hepatic sinusoidal endothelial cells, resulting in
sinusoidal obstruction and acute toxic injury to hepatocytes.

Outcome and Management

The acute hepatic injury caused by dactinomycin is usually self-limiting in course and reversible. Management
should focus on supportive care. The mortality rate ranges from 5% to 20%, but most children recover rapidly.
Interestingly, the liver injury usually does not recur with retreatment at least with reduced doses of
dactinomycin, and long term hepatic consequences are rare.

Drug Class: Antineoplastic Agents

Other Drugs in the Subclass, Antibiotics, Cytotoxic: Bleomycin, Daunorubicin, Doxorubicin, Epirubicin,
Idarubicin, Mitomycin, Mitoxantrone, Plicamycin

CASE REPORT

Case 1. Acute hepatotoxicity due to dactinomycin therapy.

[Modified from Case 1 in: Farruggia P, Macaluso A, Tropia S, Di Marco F, Russo D, Grigoli A, Trizzino A,
D'Angelo P. Hepatopathy-thrombocytopenia syndrome (HTS) after actinomycin-D therapy: report of three
cases and review of the literature. Pediatr Hematol Oncol 2011; 28: 237-43. PubMed Citation]

An 18 month old girl with Wilms tumor underwent diagnostic and therapeutic resection and was started on
dactinomycin [1.5 mg/m?2] and vincristine [1.5 mg/m?]. Nine days after the first course and just after a second
dose of vincristine, she developed fever, pallor, marked bruising of the skin, hepatomegaly and ascites. Blood
tests showed a hemoglobin of 6.1 g/dL, platelet count 9000/uL, bilirubin 1.1 mg/dL [direct 0.6], ALT 579 U/L,
AST 1832 U/L, LDH 5082 U/L and partial thromboplastin time 36 seconds. Serum ammonia levels were normal.
Chemotherapy was held and she was monitored (Table). She worsened for several days, but then began to
improve and was discharged 15 days later with normal liver tests. Chemotherapy was resumed and she achieved
a complete remission and was without evidence of recurrence 12 years later.

Key Points

Medication: Dactinomycin (0.3 mg/m? for 5 days)
Pattern: Hepatocellular (R value, not available)

Severity: 4+ (evidence of hepatic and bone marrow failure)


https://www.ncbi.nlm.nih.gov/books/n/livertox/AntineoplasticAgents/
https://www.ncbi.nlm.nih.gov/books/n/livertox/CytotoxicAntibiotics/
https://www.ncbi.nlm.nih.gov/books/n/livertox/Bleomycin/
https://www.ncbi.nlm.nih.gov/books/n/livertox/Daunorubicin/
https://www.ncbi.nlm.nih.gov/books/n/livertox/DoxorubicinEpirubici/
https://www.ncbi.nlm.nih.gov/books/n/livertox/DoxorubicinEpirubici/
https://www.ncbi.nlm.nih.gov/books/n/livertox/DoxorubicinEpirubici/
https://www.ncbi.nlm.nih.gov/books/n/livertox/Mitomycin/
https://www.ncbi.nlm.nih.gov/books/n/livertox/Mitoxantrone/
https://www.ncbi.nlm.nih.gov/books/n/livertox/Plicamycin/
https://www.ncbi.nlm.nih.gov/pubmed/21271778
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Table continued from previous page.
Latency: 15 days
Recovery: 15 days

Other medications: Vincristine

Laboratory Values

Time After Starting Time After Stopping ALT (U/L) AST (U/L) Bilirubin (mg/dL) Other

Pre Pre Normal Normal  Normal

15 days 9 days 579 1832 1.1 Platelets 9000/uL

17 days 11 days 1000 3600 LDH 6445 U/L

19 days 13 days 346 840 0.8

30 days 24 days Normal = Normal Platelets 100,000/puL
Normal Values <40 <40 <1.2
Comment

This distinctive syndrome is commonly referred to as “hepatopathy-thrombocytopenia Syndrome” (HTS) and
occurs in 1% to 5% of children who receive cyclic chemotherapy with dactinomycin for treatment of solid
tumors such as Wilms tumor and rhabdomyosarcoma. Risk factors appear to be younger age (less than 3 years)
and higher doses of dactinomycin. The clinical presentation is striking, with sudden onset of painful
hepatomegaly and marked thrombocytopenia with epistaxis, bruising or bleeding. Despite the dire features of
the presenting illness, recovery is usually rapid and complete. Strikingly, patients may later tolerate
dactinomycin therapy, sometimes in unmodified doses. The cause of HTS is unknown but it resembles acute
sinusoidal obstruction syndrome, although the rapidly of recovery is somewhat atypical for this form of hepatic
injury. A similar syndrome has been reported in adults treated with dacarbazine (DTIC). An atypical feature of
this case was the appearance after the first course of chemotherapy; presentation within a few days of the second
or third course being more typical.

PRODUCT INFORMATION

REPRESENTATIVE TRADE NAMES

Dactinomycin - Generic, Cosmegen®

DRUG CLASS

Antineoplastic Agents

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH
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CHEMICAL FORMULA AND STRUCTURE

DRUG CAS REGISTRY MOLECULAR STRUCTURE
NO. FORMULA
Dactinomycin 50-76-0 C62-H86-N12-016
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