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Bleomycin-induced Death Following ABVD Chemotherapy for Hodgkin’s Disease with Pulmonary
Tuberculosis
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ABSTRACT: OBJECTIVE Bleomycin (BLM) in ABVD regimen has a low therapeutic index. BLM-induced Death which we
reported suggested that we should be cautious to use it. METHODS It was reported a 74-year-old Chinese man admitted to our
hospital for fever, cough was diagnosed with classical Hodgkin’s disease with pulmonary tuberculosis. Doxorubicin, 35mg i.v.,
vinblastine, 4 mg i.v., dacarbazine 500 mg i.v., and BLM 15 mg i.v. were injected on the first day. RESULTS Twenty minutes
after the BLM injection, the patient spiked a temperature to 41.0 ‘C with concomitant symptoms of dyspnea, hyperhidrosis and
coma, and blood pressure dropped to 108/58 mmHg. The patient finally succumbed to multiple organ failure caused by
BLM-induced toxicity. CONCLISION Chemotherapy regimen including BLM should be cautiously selected for the patients,
especially patients >70 years old with pulmonary complication. It should be recommended that the empirical 1 unit test dose is
administered after prophylactic agents. If no acute reaction occurs, recommended dosage regimen may then be administered.
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Coexistence of Hodgkin’s disease(HD) and stage HD although escalated BEACOPP has

tuberculosis has been long recognized and is improved survival in one randomized controlled
speculated to occur due to the underlying primary trial®?!. Twenty-four percent of older HD patients
immune dysfunction or as a result of immune (aged = 60 years) developed BLM lung toxicity,

dysfunction acquired secondary to therapy''. Older which occurred with ABVD 91%. Further, the

patients with HD account for approximately 20% of =~ mortality rate that correlated with BLM lung toxicity
all HD patients. ABVD chemotherapy is regarded as was 18%!

standard of care for these patients with advanced BLM is well known by its antitumor activity

TEEE N EWl, B, L Tel: (0571)56109872  E-mail: whe208@qq.com Bk 5151 "BIEEE: TRk,
5, mits, @ EATEEIT Tel: (0571)56109811 E-mail: hhxuxiaofeng@126.com

- 620 - Chin J Mod Appl Pharm, 2014 May, Vol.31 No.5 TP EDUACR 255 2014 4 5 H 26 31 556 5 )



both in vitro and in vivo. However, adverse reactions
that occurred with BLM are very common, and
pulmonary toxicity is most serious, which has been
considered the dose limiting toxicity of the drug. The
lung toxicity of BLM was evidenced by decrease in
the body weight, increase in the lung/body weight
ratio, and decrease in the response of pulmonary
arterial rings to 5-hydroxytryptamine and increase in
the contractility of tracheal smooth muscles induced
by acetylcholine. Other prominent toxicities include
skin rashes, hypotension, pyrexia, chills, coma and
vomiting. Test doses of 1 unit or lower should be
routinely used to hopefully select out those patients
who are
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ponse

susceptible to this life-threatening
. Premedication with antipyretics and
antihistamines may prevent or mitigate the responses,
for instance, acetaminophen has efficacy as a
preventive medication for hyperpyrexia!®. We report
here a case of stage IV HD in association with
Hyperpyrexia,
vomiting, and wheezing were caused by BLM
following ABVD chemotherapy, and finally all
failed.

manifestations of this case were presented with

pulmonary tuberculosis. coma,

rescue  measures Prominent  clinical
special emphasis on his blood pressure and Fi O,
concentration remaining normal early in the course
of BLM intoxication.
1 Case report

A 74-year-old Chinese man presented with a
1-month history of fever and cough associated with
right cervical lymph node enlargement (2 cm) with
no other B-ultrasound examination
showed lymph node enlargement bilaterally in the

neck and inguen as well as in the left axillary and

symptoms.

posterior peritoneum. There were no other

abnormalities on physical examination. Thorax
computed tomographic scan showed multiple spotty
shadows in both of upper pulmonary regions and
mediastinal lymphadenopathy. Sputum culture failed
to show tuberculosis infection. Diagnosis of
tuberculosis was suspected by the enzyme-linked
immunospot assay for interferon-y. Then he accepted
diagnostic antituberculotic treatment protocol with
isoniazid, rifampin, ethambutol and pyrazinamide.
Two weeks later fever and cough disappeared.
Immunohistochemical examination of the right
cervical lymph node biopsy showed classical HD.

The detection of lymph node tissue fusion gene was
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found with IgH rearranged gene. Bone marrow
examination revealed lymphomatous infiltration. He
was staged as Ann Arbor IVB and planed to undergo
6 cycles of ABVD after two months treatment of
antituberculosis drugs.

Doxorubicin, 35 mg i.v., vinblastine, 4 mg i.v.,
dacarbazine 500 mg i.v., and BLM 15 mg i.v. were
successively injected on the first day. Twenty
minutes after the BLM injection, he spiked a
temperature to 41.0 ‘C with concomitant symptoms
of dyspnea, hyperhidrosis and coma, and blood
108/58 mmHg(126/64 on

admission). Simultaneously, heart rate increased to

pressure dropped to

137'min"". Over the next 3 h, the acute symptoms
had been
methylprednisolone, promethazine by intramuscular

controlled with intravenous
injection, mask oxygen-inspiration, alcohol baths,
cooling blanket, and his temperature decreased to
38.3 C. Despite sustaining febrile and oliguric, he
revived 6 h later. However, 4 h later, he suddenly
produced hyperspasmia and lockjaw repeatedly,
which had relieved after muscle injection of valium,
but his blood pressure and Fi O, concentration
remained normal at that time. Two hours later, blood
pressure dropped quickly to 60/30 mmHg and blood
oxygen saturation(52%)
Although vigorous therapeutic
carried out, it failed.

significantly decreased.
measures were

Before expiring, his leukocytes were markedly
raised from 5.6 X 10°L™" to 23.8X10°-L™" due to
syndrome, without Dbacterial
Multiple reflected
acid-base balance were changed such as bicarbonate
radical(11.8—4.8), blood pH(7.42—6.91), partial
dioxide(35—17), partial
pressure of oxygen(83—348), although sodium

acute tumor lysis

infection evidence. indexes

pressure of carbon
bicarbonate was used.
2 Discussion

As an antineoplastic agent for treatment of
various tumor types, BLM is a mixture of basic
cytotoxic glycopeptide antibiotics produced by
Streptomyces verticillus (BLM A, and BLM B, are
the major components)”). Various combination
chemotherapy regimens including BLM as a single
dose or as a fractionated dose are used, for example,
ABVD regimen for HD. Although it has the
advantage of less myelotoxicity, BLM has a low
therapeutic index, and prominent toxicities include
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skin rashes, hypotension, pyrexia, coma and
pulmonary toxicity, so the effective use of BLM is
greatly limited. The primary mechanism by which
BLM induces pulmonary toxicity is thought to be
related to redox cycling of an iron-BLM complex
that catalyzes the formation of superoxide and
hydroxyl radicals and causes DNA strand scission
and lipid peroxidation™. Pyrexia is quite common
whose occurring rate is 20%—50%. The mechanism
of fever production is unknown. In addition to the
frequent

reactions (e.g., hypotension, mental confusion, chills,

pyretic complication, acute fulminant

wheezing) to BLM had been described in patients
with Hodgkin’s or non-Hodgkin’s disease!”".

Our HD patient with pulmonary tuberculosis
presented a series of severe adverse reactions
including hyperpyrexia, vomiting, and
wheezing post BLM as final administration in

ABVD chemotherapy regimen. The reactions were

coma,

acutely treated with epinephrine and antihistamines,
but all
substantially altered his course.

these measures neither prevented nor

BLM-induced toxic reactions were similar to
other reports from literatures, but the blood pressure
was different from other reports in our case. The
reduction of the blood pressure was not obvious for
15 h before shock event, and oxygen saturation and
Fi O, concentrations undulated within the normal
range that were usually considered safe. We should
actively participate in rescue, but not neglect the
monitoring during the illusion, especially patients
>70 years of age and pulmonary complication. It is
quite favorable to ascertain the type of acid base
disorders on account of BLM-induced pneumonitis
(BIP) during shock stage, such we can improve the
success rate of rescuing by means of effective
intervention measures. Metabolic acidosis with
respiratory alkalosis was predominant in the present
case. Finally, the patient might succumb to multiple
organ failure caused by metabolic disorder under
acid-base disturbance(respiratory or metabolic).
Gratifying result might occur by means of timely
application of sodium bicarbonate before (not after)
the laboratory results.

BLM may
anaphylactoid
therefore, it is necessary to monitor patients with HD
or non-Hodgkin’s disease carefully and frequently

increase sensitivity risk of

reactions in lymphoma patients,
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during and after therapy. Dukin reported a nearly
fatal reaction in a patient histiocytic lymphoma who
received a test dose of 1 unit(l mg) BLM!".
Hyperpyrexia, shock and death following initial
injection 7.5 units of BLM for a poorly differentiated
metastatic carcinoma were reported”. It seemed
likely to suggest that idiosyncratic reaction of BLM
might be correlated with the individual sensitivity,
not the drug doses. Therefore, it is essential to do
sensitivity testing. Patients shall be administered 1
test doses (or <1 unit of BLM) before initiating
full-dose therapy, by intravenous injection slowly
over a 10 min period. Then, his/her clinician
dosage
individual requirements and response, or terminate if

individualizes carefully according to
necessary.

BLM
toxicity, including BIP, which may further cause the

risk ofacute respiratory failure or Iung fibrosis
[11-12

sometimes causes fatal pulmonary

without timely treatment I The development of
BIP usually begins after BLM therapy, up to 6
months and even to 2 years''*). The central event is
endothelial damage of the lung vasculature due to
BLM-induced cytokines and free radicals. The
widely used transfer capacity of the lungs for carbon
monoxide appears recently not to be specific when
BLM is used in a polychemotherapeutic regimen. Up
to now, there are no proven effective treatments for
BIP and acute lung injury in humans, although
corticosteroids are widely applied!*"*). Dyspnea and
fine rales are early manifestations, which need to be
monitored carefully. Patients ought to perform chest
radiographs every 1-2 weeks and sequential
measurement of pulmonary diffusion capacity for
carbon monoxide monthly during therapy.
Significantly, timely correction of hypoxia acts as an
important role in protecting the main organs by
intermittent oxygen therapy.
3 Conclusion

Severe reaction to BLM may be immediated or
delayed for several hours to occur with small or
large doses of the drug, usually after the first or
second dose. inform
lymphoma patients of severe idiosyncratic reactions
chills,

wheezing) and advise them to report any sudden

It is quite necessary to

(hypotension, mental confusion, fever,

onset of concomitant illnesses to clinicians. It should
be recommended that the empirical 1 unit test dose is
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