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Single-agent carboplatin in extensive disease small-cell
lung cancer patient with liver failure: a case report within the
experience of a single institution
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Until recently, platinum-based chemotherapy has
represented the benchmark for the treatment of extensive
disease small-cell lung cancer (ED-SCLC). ED-SCLC
patients are often diagnosed with poor performance status
(PS >2) and/or compromised organ functions. In fact, up
to 63% of ED-SCLC has extensive liver involvement at
diagnosis, which correlates with a poor prognosis. Whether
to treat patients with tumor-related organ failure is still
debated and the selection of those who could benefit from
chemotherapy is crucial. Moreover, severe liver impairment
contraindicates the administration of etoposide. Among 74
consecutive ED-SCLC patients followed at our institution
from January 2017 to November 2019, three patients
received single-agent carboplatin as a first-line treatment
due to liver failure. We provide a brief description of a
former heavy smoker 70-year-old man who was diagnosed
with ED-SCLC and severe liver involvement leading to

liver failure. The patient received a first-line treatment with
single-agent carboplatin, obtaining a partial response,
clinical benefit and the normalization of laboratory test,
which documented the complete recovery of liver function.
The intent of our work is to highlight the feasibility of

Introduction

Small-cell lung cancer (SCLC) is a smoke-related,
aggressive form of lung tumor that requires systemic
treatment since diagnosis. Until recently, platinum-based
chemotherapy has represented the standard first-line
treatment for extensive disease SCLC (ED-SCLC) with
good Eastern Cooperative Oncology Group (ECOG) per-
formance status (PS) and no comorbidities, yielding to a
median overall survival (OS) of approximately 10 months
[1]. Among platinum agents, carboplatin demonstrated
similar activity and efficacy, but different toxicity profiles
when compared to cisplatin.

However, ED-SCLC patients are often diagnosed with
poor ECOG PS of 22 and compromised organ func-
tions, mainly due to the aggressive nature of SCLC,
questioning whether these patients are unfit for a
platinum-based doublet chemotherapy regimen [2].
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single-agent carboplatin in ED-SCLC patients with tumor-
related hepatic failure but preserved Eastern Cooperative
Oncology Group PS, suggesting that this therapeutic
option should not be discouraged a priori. Indeed, the
identification of specific tools guiding physicians in the
selection of patients who might benefit from the treatment
is remarkably needed; meanwhile, the use of available
prognostic score (e.g. Manchester score) might be of
great value and should be considered in clinical practice.
Anti-Cancer Drugs 32: 755-757 Copyright © 2021 The
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Furthermore, up to 63% of cases at diagnosis have
extensive liver involvement that is associated with
worse outcome [3]. Because etoposide has mainly
hepatic metabolism, liver failure that might derive
from liver dissemination contraindicates the use of this
chemotherapeutic agent [4]. Differently, carboplatin
has a predominantly (70%) renal excretion, with a close
correlation between its renal clearance and the glomer-
ular filtration rate (GFR) [5].

Among 74 consecutive ED-SCLC patients followed at
our institution from January 2017 to November 2019, 3
patients (4%) received single-agent carboplatin as first-
line treatment due to liver failure, defined according
to National Cancer Institute Common Terminology
Criteria for Adverse Events v4.03 in the presence of
grade (G) 23 serum liver function tests elevation [ala-
nine aminotransferase , aspartate aminotransferase
(AS'T), total bilirubin and alkaline phosphatase (ALP)].
A brief description of one patient who obtained tumor
response with complete normalization of laboratory
tests is reported as follows.
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Table 1 Patients’ characteristics before the administration of the first cycle of single-agent carboplatin. Normal range is reported in
brackets
Response Bilirubin Albumin Hemoglobin  Platelets ~ Sodium
to Sites of ECOG mg/dL ASTU/L ALTU/L ALPU/L g/L  LDHU/L g/dL 10%/L mmol/L
carboplatin - Sex Age metastasis PS (<1,2) (<50) (<50) (50-220) (35-50) (80-300) (14-18) (160-370) (136-145)
Case 1 Yes Male 70years  Lymph nodes; 1 14,81 303 237 899 30-3 6103 13.4 235 139
liver
Case 2 No Male 79years  Lymph nodes; 3 8,77 466 457 216 28-9 1939 12.3 105 146
liver; bone;
adrenal glands;
peritoneum
Case 3 Male 53years  Lymph nodes; 2 4,61 184 106 580 35-4 304 10 422 119

liver

ALP, alkaline phosphatase; ALT, alanine transaminase; AST, aspartate transaminase; ECOG PS, Eastern Cooperative Oncology Group Performance Status LDH,

lactate dehydrogenase.

Case description

A 70-year-old man, former heavy smoker, was diagnosed
with ED-SCLC of the left lung in June 2019. At the time
of presentation, jaundice and hepatomegaly were evident
at physical examination. Computed tomography (C'T)
scan showed a lung primary tumor with thoracic lymph
nodes and massive liver dissemination. Laboratory tests
demonstrated G4 serum bilirubin increase (14.81 mg/dl),
G3 AST elevation (303 U/L,, upper limit normal 50), and
a serum creatinine of 1.8 mg/dl. ECOG PS at the time of
the admission was 1. First-line chemotherapy with sin-
gle-agent carboplatin area under the curve (AUC) 3.5 was
started (total dose 300 mg with serum creatinine 1.7 mg/
dl, GFR 61.76 ml/min).

The treatment was well tolerated and laboratory tests
gradually improved (serum bilirubin level decreased to
G3 and AST level to G1 before second chemotherapy
cycle) until normalization. The patient received a total
of four cycles of chemotherapy with single-agent car-
boplatin, at increasing doses (maximum dose AUC 4.5).
Post-treatment disease evaluation by CT scan docu-
mented partial response on both primary tumor and liver
metastases.

Nevertheless, after four treatment cycles, the patient
developed bone marrow failure, needing the support of
granulocyte colony-stimulating factor and blood trans-
fusions, that precluded the chance to receive further
treatment. Bone marrow biopsy demonstrated severe
hypocellularity, a suggestive finding for the diagnosis of
myelofibrosis. The patient died 150 days from the start of
treatment.

Discussion

In clinical practice, the routinely use of prognostic scores,
such as Manchester score system, could be helpful to dis-
tinguish patients who are suitable for first-line treatment
from those who should receive best supportive care [6].
In ED-SCLC, poor ECOG PS, number of metastatic
sites, with particular emphasis on liver involvement,
significant alterations of serum lactate dehydrogenase
(LDH), ALP, albumin, sodium and hemoglobin are
associated with poor prognosis [6,7]. In addition, the

evidence of liver failure limits the treatment options.
The choice to treat patients with tumor-related organ
failure is still debated and the selection of those patients
who could benefit from chemotherapy is crucial. In this
context, the presence of a poor PS due to disease spread
should not be a priori exclusion criterion, because it is
commonly accepted that those patients might benefit
from chemotherapy [8].

Experience with single-agent carboplatin in SCLC is
limited but significant. Response rate is reported to be
around 60% in untreated SCLC patients, with a median
duration of response of 4.5months [9]. In a cohort of
SCLC patients with poor prognosis, the treatment with
single-agent carboplatin led to similar outcomes com-
pared to cyclophosphamide, doxorubicin and vincristine
combination, with a response rate of 25% and an OS of
15.9weeks [10].

Herein, we report the feasibility of carboplatin as sin-
gle-agent in a patient suffering from ED-SCLC with
tumor-related visceral crisis, dominated by liver failure.
Yet, we also report that two other ED-SCLC patients
with severe liver impairment treated at our institution
did not benefit from the same treatment ("Table 1). None
of the patients had a previous history of liver disease, evi-
dence of viral infection or exposure to hepatotoxins. In
this setting, reasons for treatment failure might be either
tumor-related, such as chemoresistance and tumor-in-
duced complications, or tumor-independent conditions,
such as preexisting comorbidities or older age. In our
limited experience, both good ECOG PS and normal
sodium levels correlated with a better patient outcome,
although the only responder had the highest blood con-
centrations of LDH and bilirubin (Table 1), suggesting
their minor role in predicting patient’s outcome. In fact,
as previously mentioned, carboplatin by itself represents
a highly active agent and could be useful when patient’s
conditions allowed to tolerate the treatment.

Our experience might suggest that the presence of vis-
ceral crisis should not discourage the administration of
carboplatin as single-agent treatment in selected patients
with preserved PS. However, the identification of specific
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tools being able to guide oncologists in the treatment
decision making (in particular, best supportive care ver-
sus chemotherapy) in this complex and critical setting is
urgently needed.

Acknowledgements
Conflicts of interest
There are no conflicts of interest.

References

1

Rossi A, Di Maio M, Chiodini P, Rudd RM, Okamoto H, Skarlos DV, et al.
Carboplatin- or cisplatin-based chemotherapy in first-line treatment of small-
cell lung cancer: the COCIS meta-analysis of individual patient data. J Clin
Oncol 2012; 30:1692-1698.

Cottin V, Arpin D, Lasset C, Cordier JF, Brune J, Chauvin F, Trillet-Lenoir V.
Small-cell lung cancer: patients included in clinical trials are not representative
of the patient population as a whole. Ann Oncol 1999; 10:809-815.

Ren Y, Dai C, Zheng H, Zhou F, She Y, Jiang G, et al. Prognostic effect of
liver metastasis in lung cancer patients with distant metastasis. Oncotarget
2016; 7:53245-53253.

757

Watanabe Y, Nakajima M, Ohashi N, Kume T, Yokoi T. Glucuronidation of
etoposide in human liver microsomes is specifically catalyzed by UDP-
glucuronosyltransferase 1A1. Drug Metab Dispos 2003; 31:589-595.
Calvert AH, Newell DR, Gumbrell LA, O'Reilly S, Burnell M, Boxall FE, et al.
Carboplatin dosage: prospective evaluation of a simple formula based on
renal function. J Clin Oncol 1989; 7:1748-1756.

Cerny T, Blair V, Anderson H, Bramwell V, Thatcher N. Pretreatment
prognostic factors and scoring system in 407 small-cell lung cancer
patients. /nt J Cancer 1987; 39:146-149.

Ardizzoni A, Tiseo M, Boni L. Validation of standard definition

of sensitive versus refractory relapsed small cell lung cancer: a

pooled analysis of topotecan second-line trials. Eur J Cancer 2014;
50:2211-2218.

Sakuragi T, Oshita F, Nagashima S, Kasai T, Kurata T, Fukuda M, et al.
Retrospective analysis of the treatment of patients with small cell lung
cancer showing poor performance status. Jpn J Clin Oncol 1996;
26:128-133.

Smith |E, Evans BD. Carboplatin (JM8) as a single agent and in
combination in the treatment of small cell lung cancer. Cancer Treat Rev
1985; 12 (Suppl A):73-75.

White SC, Lorigan P, Middleton MR, Anderson H, Valle J, Summers Y, et
al. Randomized phase Il study of cyclophosphamide, doxorubicin, and
vincristine compared with single-agent carboplatin in patients with poor
prognosis small cell lung carcinoma. Cancer 2001; 92:601-608.

Copyright © 2021 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



