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Myelotoxicity of oral topotecan in relation to treatment
duration and dosage: a phase I study
George P. Stathopoulosa, Alexandros Ardavanisb, Pavlos Papakotoulasg,
Dimitrios Pectasidesc, George Papadopoulosa, Dimosthenis Antonioud,
Athanasios Athanasiadisf, Dimitrios Trafalisa, Athanasios Anagnostopoulosa,
John Koutantosa and Michael Vaslamatzise

Oral topotecan has been recently brought into clinical

practice at a dose of 2.3 mg/m2 for 5 days, every 3 weeks.

Published data show quite high myelotoxicity. The aim

of this trial was to define the daily dose and treatment

duration, which permits safe toxicity. The study was

designed to begin at a low daily dosage of 1.5 mg/m2

and was escalated by increasing the topotecan dose

and the day-treatment duration. The plan was to end up

with 2.3 mg/m2 daily for 5 days. In cases of tolerability

with the last dosage given, we would then continue testing

a higher daily dosage. Treatment repetition was planned

to be every 21 days. Dosage levels were 1.5, 2.0 and

2.3 mg/m2 for 3 days, 2.0 and 2.3 mg/m2 for 4 days,

and 2.3 mg/m2 for 5 days. Toxicity was scored according

to the Common Toxicity Criteria. Thirty-two patients

(27 male, five female, median age 60 years, range 46–77

years) with small-cell lung cancer were included. The

patients on 1.5 and 2 mg/m2 for 3 days showed no

myelotoxicity. Four (25%) patients on 2.3 mg/m2 3-day

treatment developed grade 3–4 neutropenia. Three of five

patients (60%) treated for 4 days at a dose of 2.3 mg/m2

developed grade 3–4 neutropenia and less than half (two

of five, 40%) of these patients had thrombocytopenia. Eight

patients (66.7%) on the 5-day treatment presented with

serious grade 3–4 myelotoxicity. Two treatment-related

deaths were observed in the 5-day group and one in

the 4-day group. Granulocyte growth factor was applied

in over 60% of the patients. In conclusion, a dose of

2.3 mg/m2 for 5 days was intolerable. Dose-limiting

toxicity was 2.3 mg/m2 for 4 days without prophylactic

granulocyte colony-stimulating factor administration.

The safe duration of oral topotecan treatment and the

maximum tolerated dose seem to be not longer

than 3 days at a dose of 2.3 mg/m2. Anti-Cancer Drugs
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Introduction
Topotecan is one of the two camptothecin agents that

have been used in clinical practice for a limited number

of malignancies. It is a topoisomerase I inhibitor and one

of the promising new cytotoxic agents. Preclinical data

have indicated high antitumor activity in a broad range of

malignant tumors [1–3]. The main use of topotecan in

clinical practice is as second-line chemotherapy in small-

cell lung cancer (SCLC) [4] and in ovarian cancer [5].

When given intravenously, topotecan is commonly adminis-

tered for 5 consecutive days on a 3-week schedule. How-

ever, this schedule leads to a high incidence of grade 3

and 4 neutropenia with a reported incidence of 75 [4]

and 79% [6] across different studies. This unacceptable

toxicity led to trials administering topotecan on a 3-day

schedule [7–8]. Alternatively, topotecan has been tested

once in a weekly administration for 3 consecutive weeks,

resulting in a reduction of myelotoxicity, without a

decrease in effectiveness [9–11].

During the last few years, oral topotecan for clinical use

has been tested for toxicity and effectiveness. It was

reported that oral topotecan has similar efficacy to the

intravenous formulation in patients with relapsed SCLC

[12,13]. Some years ago, a phase I study was conducted to

test the dose-limiting toxicity (DLT) and the maximum

tolerated dosage (MTD) of topotecan. Twenty-nine

patients, 22 of whom were evaluable, were included.

The patients, seven of whom had not been pretreated

had various malignancies [14]. The DLT was determined

to be 2.7 mg/m2 on 5-day treatment. The 2.3 mg/m2 5-day

treatment has been found to be feasible with uncompli-

cated common toxicity (grade 2–3 neutropenia) [15]. On

the basis of a pharmacokinetic study no schedule

preference could be expressed, but based on patient

convenience, administration once daily for 5 days could

be favored [16]. At that time, 10 years ago, questions

concerning the optimal topotecan dose were raised,

following its approval for clinical use. In clinical practice
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the hematological toxicity associated with the recom-

mended phase II dose has been an area of concern,

particularly in patients with renal impairment or those

who have received extensive earlier alkylating therapy

[17]. In one study, in patients with relapsed SCLC, the

response rate was 18.3% for oral administration and 21.9%

for intravenous administration [18]. Another phase III

study comparing oral topotecan with best supportive care

versus supportive care alone, showed that the addition of

topotecan to best supportive care prolonged survival and

the difference was statistically significant [19]. A problem

was raised by the results of this latter study: the investi-

gators used the same mode of treatment as with intra-

venous, administering oral topotecan for 5 consecutive

days. Toxicity was 61% neutropenia, 38% thrombocyto-

penia, and 25% anemia. This toxicity may be considered

unacceptable as the median treatment-free interval was

84 days.

We conducted a trial in patients with SCLC, adminis-

tering oral topotecan as second-line or third-line chemo-

therapy. The aim of the study was to define the MTD

and DLT.

Patients and methods
Study design

The study was a phase I cohort, dose and day escalation

trial of topotecan, designed as a prospective nonrando-

mized multicenter trial. Drug administration was defined

to start at a low dose for 3-day treatment, repeated every

3 weeks, then escalation was implemented according to

the toxicity results (mainly myelotoxicity) to define the

dose and the day duration of each course of treatment.

This study was conducted with the approval of the

appropriate ethics committees of the participating

hospitals and all patients gave informed written consent.

Dose escalation

Before planning the escalation, eight patients were

initially treated simultaneously at six different clinics.

The myelotoxicity that was detected led us to start the

escalation of the drug dosage and the duration, so as to

define the DLT and MTD as follows: at the beginning

the defined dosage was 1.5 mg/m2 for a duration of 3 days;

three patients were included. If there was no myelotoxi-

city, treatment repetition was done 3 weeks later, from

the first day of the earlier treatment. Dosage escalation is

shown in Table 1. To arrive at the dosage according to

treatment guidelines, four patients were tested without

receiving prophylactic granulocyte colony-stimulating

growth factor; the daily dosage was 2.3 mg/m2 for 5

consecutive days. For toxicity evaluation we included

the eight patients who had been treated before the dose

escalation was implemented.

Pretreatment and follow-up assessments

Eligibility

All patients were required to meet the following criteria:

confirmed histologic or cytologic diagnosis of cancer, at

least one bi-dimensionally measurable or evaluable disease,

WHO performance status 0–2, a life expectancy of greater

than 3 months, earlier treatment by standard or first-line

or second-line chemotherapy, and at the time of entry, to

have been refractory to any earlier cytotoxic treatment.

Patients were eligible if they had had two or three earlier

courses, provided they had been off treatment for at least

3 weeks. Eligible patients were required to have adequate

hematologic, renal and hepatic functions as defined by

WBC count 3.5�109/l, absolute neutrophil count 1.5�
109/l, platelet count 100�109/l, hemoglobin level 9 g/l,

total bilirubin level 1.5 mg/dl, alanine transferase, and

aspartic transferase twice the upper normal limit in

the absence of liver metastases or five times the upper

normal limit in case of documented liver metastases and

creatinine level 1.5 mg/dl.

Assessment

Medical history, physical examination, assessment of vital

signs, electrocardiogram, chest, and abdominal computed

tomography (or ultrasound) were performed before

treatment. During treatment (1 day before each course)

blood count, blood urea and glucose, serum creatinine

and uric acid tests, and ECG were done. CT scan

assessments were done after three cycles (3-day treat-

ment) or earlier on disease progression.

Treatment

Topotecan hydrochloride (Hycamptin; Glaxo Smith

Kline, Middlesex, UK) was supplied in capsules of 1 mg

or 0.25 mg for oral use on an empty stomach [20] for 5

consecutive days, repeated every 21 days, bone marrow

recovery permitting. Topotecan was administered for 3, 4,

or 5 days in 21-day treatment cycles. If the toxicity was

unacceptable the patient continued on a lower dose or

shorter treatment duration. No prophylactic growth factor

was administered.

Results
The patients’ characteristics are shown in Table 2.

Thirty-two patients entered the trial (median age 60

years, range 46–77 years; 27 males and five females). In

all patients the diagnosis was SCLC treated before by one

Table 1 Topotecan dose escalation

No. of patients
Topotecan dose
(mg/m2 per day)

Duration of treatment
(days)

3 1.5 3
4 2.0 3
4 2.3 3
4 2 4
5 2.3 4
4 + 8 2.3 5
Total 32
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or two lines of chemotherapy (plus or minus radiation

therapy). The time from the end of the earlier treatment

ranged from 3 weeks to 4 months. Treatment began

(patient recruitment) in June 2008 and ended in March

2009. At the end of the study 12 of 32 patients were

still alive. The total number of cycles was 53 (median 2,

range 1–3).

Toxicity

Serious hematologic toxicity based on Common Toxicity

Criteria [15], is shown in Table 3. Non-hematologic

toxicities such as nausea, vomiting, and diarrhea were

observed in a small number of patients (Table 4), but

were not serious and did not lead to stopping of

treatment. Asthenia was detected but not to a serious

degree, in a few patients. Patients with serious toxicity

either refrained from treatment or were placed at a lower

scale of treatment duration, that is, from 5 days to 4 days

of treatment, or from 4 days to 3 days and the dosage

was also reduced from 2.3 to 2.00 mg/m2. Treatment was

postponed by 1 or 2 weeks in all patients who had the

5-day treatment and in 4 days for those who had 4-day

treatment. The most serious observed toxicities involved

a high percentage (66.7%) of grade 3–4 hematologic

toxicity in patients on the 5-day treatment and in two

patients, treatment-related events occurred. A lower

percentage (60%) of hematologic toxicity was seen on

the 4-day treatment and in one patient, a treatment-

related event occurred. On 3-day treatment the toxicity

was well tolerated. DLT was considered to be the 4-day

treatment at a dose of 2.3 mg/m2 and the MTD was

2.3 mg/m2 for 3 days without granulocyte colony-stimu-

lating factor being applied prophylactically.

Response

Partial responses were not observed but nearly half of

the patients had disease control (15 patients, 46.9%) for

2–4 months (stable disease). The median survival was

7 months (range 2 weeks to 10 + months).

Discussion
Some years ago, questions regarding the optimal dose of

intravenous or oral topotecan administration were raised

following its approval for clinical use [21]. It has been

noted that hematologic toxicity associated with the

recommended dose has been an area of concern,

particularly in patients with renal impairment or those

having undergone extensive pretreatment [22,23]. He-

matologic toxicity has also been an issue with the

development of the combination regimen, incorporating

topotecan with alkylating agents or taxanes, and fatal

sepsis has been reported [22,23]. Oral topotecan has been

shown to be of similar effectiveness as the intravenous

formulation [12,13]. In the past, four schedules were

evaluated: topotecan administered once daily for 5 days,

for 10 days every 21 days, twice daily for 10 days and,

BID for 21 days [14]. DLT was defined on the basis of

myelosuppression and diarrhea. The evaluation of the

efficacy and safety of topotecan in combination with

other agents such as cisplatin or paclitaxel as first-line

treatment were found to be similar [22,23].

This trial has attempted to define a dosage of oral

topotecan administration that is not intolerably toxic. It

has been shown that this agent produces hematologic

toxicity both when administered intravenously and orally.

When insisting on giving topotecan in either mode for

Table 2 Patients’ characteristics at baseline

n (%)

No. of patients 32 (100)
Sex (n %)

Male 27 (84.4)
Female 5 (15.6)

Age (years)
Median 60
Range 46–77

Stage
Limited 12 (37.5)
Advanced 20 (62.5)

Histology
Small-cell lung cancer 32 (100)

WHO performance status
0 2 (6.3)
1 18 (56.3)
2 12 (37.5)

Prior chemotherapy
First-line

Cisplatin–etoposide 22 (68.8)
Carboplatin–etoposide 8 (25.0)
Paclitaxel–cisplatin 4 (12.5)
Radiation 12 (37.5)

Second-line
Carboplatin 5 (15.6)
Paclitaxel 4 (12.5)

Table 3 Myelotoxicity of topotecan

Grade

3–4 2–4 2–3

No. of
patients

Durationa of
treatment

(days)
Dosage

(mg/m2, daily)
Neutropenia

(%)
Thrombo-

cytopenia (%)
Anemia

(%)

3 3 1.5 – – –
4 3 2 – – –
4 3 2.3 25.0 25.0 20.0
4 4 2 57.1 25.0 25.0
5 4 2.3 60.0 40.0 20.0
4 + 8 5 2.3 66.7 58.3 50.0

a5-day duration: two events due to febrile leukopenia; 4-day duration: one event
due to febrile leukopenia.

Table 4 Nonhematologic toxicity

Grade 1–3, n (%)

Nausea/vomiting 7 (21.9)
Diarrhea 4 (12.5)
Asthenia 5 (15.6)
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5 consecutive days, the hematologic adverse reactions

dominate and the efficacy of this agent cannot be

determined. Traditionally, it is known that a 2-cytotoxic

or 3-cytotoxic agent combination is more active chemo-

therapy versus single agent treatment. No patient would

tolerate a combination of topotecan with a second cyto-

toxic drug when toxicity is the main inhibiting factor.

This trial has come to the conclusion that 3-day adminis-

tration of 2.3 mg/m2 topotecan is the MTD without

providing a granulocyte colony-stimulating growth factor.

If there is a need to combine topotecan with another oral

agent, such as etoposide, further phase I studies should

be conducted.

The 5-day treatment at 2.3 mg/m2 daily may be tolerated

by some patients but they are in the minority. Of course,

second-line treatment has the disadvantage that patients

may have an exhausted bone marrow resulting from heavy

first-line treatment. SCLC often recurs soon, that is, a

few months after the end of first-line chemotherapy plus

radiotherapy, in patients with limited disease.

We believe that this trial has determined that in the

oral administration of topotecan, the MTD is 2.3 mg/m2

administered for 3 consecutive days and that more than a

3-day administration renders the treatment seriously

toxic.
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