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Abstract
Context—The percentage of cancer patients ≥80 years old is expected to increase in the next few
years. However data on the use of chemotherapy in these patients are limited.

Objective—We conducted a retrospective review to define the profile of patients ≥ 80 years old
who received chemotherapy at our center and assess their survival.

Design, Setting and Participants—Patients ≥ 80 years treated with chemotherapy between
1/1/2000 to 12/31/2004 were included in this analysis.

Results—Of the 4689 patients treated with chemotherapy over the 5 year period, 133 patients (3%)
were ≥ 80 years old. The median age was 83 years. 61% were females and 39% were males. 16%
had hematologic tumors and 84% had solid tumors. Gynecological (32%) and aerodigestive cancers
(27%) were the most common sites, and lung cancer (22%) was the most common cancer. During
the first regimen, 512 cycles of chemotherapy were delivered with a median of 3 cycles (range 1–24
cycles). 49% received single and 51% multidrug regimens. Carboplatin was the most common single
agent and carboplatin and paclitaxel was the most common combination among solid tumor patients.
19% of solid tumor patients received radiation with chemotherapy. The 1 year survival among
hematologic cancer and solid tumor patients was 65% and 48%, respectively. Stage of disease was
the only statistically significant factor predicting survival.

Conclusions—In cancer patients ≥ 80 years old selected for chemotherapy, both single and multi-
agent therapy appeared to be feasible.
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II INTRODUCTION
It is well recognized that cancer occurs predominantly in older individuals. More than 60% of
new cancers and more than 70% of cancer deaths occur in patients over the age of 65 years.
Moreover this age group is growing rapidly and therefore the number of cancer patients in this
age group will continue to rise1. It is estimated that during the next 20 years cancer patients ≥
75 years will triple, and cancer patients ≥ 80 years will double.1 Hence treatment of the elderly
cancer patient is an increasingly important issue for the treating physician, and for the whole
health care system.

The management of elderly cancer patients is a challenging and a complex problem that is
influenced by different issues. Elderly patients often have decreased organ function from the
aging process and commonly have comorbid illnesses that make them more vulnerable to
toxicity from conventional cytotoxic agents.2 In addition, the presence of co-morbid illnesses
increases the probability of drug interactions that could lead to adverse effects and reduced
efficacy.2,3 Elderly patients also have an unique set of social and financial issues that make
receiving cancer care more challenging.4 The use of cytotoxic chemotherapy in the elderly is
also limited by lack of adequate clinical data due to under-representation of elderly patients in
therapeutic trials. This is particularly true of cancer patients ≥ 75 years. 5

Advances in oncologic supportive care, including the availability of improved antiemetic
agents and hematopoietic growth factors, has decreased toxicities associated with
chemotherapy treatment. Hence there is an increasing trend towards offering systemic
chemotherapy to elderly patients but the percentages are still smaller when compared to
younger patients.6 It has been suggested that “selected fit elderly patients” should be treated
with standard dose and schedule of chemotherapeutic medications as younger patients.7
However, there are data showing that elderly patients have increased hematologic toxicity
associated with chemotherapy regimens.8

We decided to conduct a retrospective review of patients ≥ 80 years old who received systemic
chemotherapy at Karmanos Cancer Institute. Our objectives were to define the demographic
profile and tumor types of these patients. We also wanted to assess the common chemotherapy
drugs and regimens administered and the duration of chemotherapy in these patients. Finally
we also assessed their survival and factors that may affect their survival.

III. MATERIALS AND METHODS
Retrospective analysis of patients who received systemic chemotherapy at the Karmanos
Cancer Institute in Detroit, MI between 1/1/2000 to 12/31/2004 was performed using computer
generated pharmacy records. Patients with diagnosis of cancer and age 80 or above who
received their first systemic chemotherapy in this center were included in the analysis; patients
receiving only supportive care and hormonal therapy were excluded from the study. Patients
were excluded from the study if they received: (1) any clinical study drug; (2) only supportive
medications like erythropoietin, G-CSF, GM-CSF, bisphosphonates; (3) only oral
chemotherapy; or (4) only hormonal therapy. Since there was heterogeneity of tumors among
patients in this retrospective review, stage of solid tumors were categorized into three
categories: local, regional, or distant in order to achieve uniformity regarding stage of the
tumors. Tumors were considered local if there was no evidence of regional lymph node
involvement or distant metastasis.

Statistical Methods
The patient demographics, the distribution of tumor types, the chemotherapy regimen including
single or polychemotherapy, drug types, and survival data were summarized with descriptive
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statistics. Rates of second cycle chemotherapy delay were compared using Fisher’s exact test
(2-sided). Exact, minimum-width 90% confidence intervals (CI) for response and toxicity rates
were calculated using the Casella method 9 as implemented in StatXact software.10 Overall
survival (OS) was measured from treatment start date to the date of death from any cause;
patients still alive were censored as of their most recent date of vital status determination.
Standard Kaplan-Meier estimation of the censored OS distribution was computed. Survival
statistics (e.g., median) were estimated more conservatively using linear interpolation among
successive event times on the Kaplan-Meier curve. 11 Length of censored OS was compared
by subgroups using the log-rank test.

IV. RESULTS
A total of 4,689 patients received intravenous chemotherapy at the Karmanos Cancer Institute
over a 5 year period between 2000 and 2004. Among these, 159 patients were 80 years or above
when they received their first treatment. 26 patients were excluded from the study because 2
patients received study drugs, 3 patients received only growth factor support, 21 patients
received either single agent bisphosphonates (zoledronic acid) or hormonal therapy alone
(fulvestrant, leuprolide, or goserelin). Hence, data were analyzed for 133 patients (3% of all
patients) treated in this period.

Patient demographics are detailed in Table 1. The median age of this group was 83 years (range
80 to 92); 31% of the patients were 85 years or older. There were more female patients (61%)
in this group than males. Racial distribution of this group was similar to the overall population
of patients treated at the center. Of the 133 patients, 112 (84%) had solid tumors and 21 patients
(16%) had hematologic malignancy (see Table 1). The majority of patients (94%) treated had
regional disease or distant metastasis while only 6% received adjuvant treatment. The tumor
types are detailed in Table 2. Gynecological malignancies were the most common (32%) solid
tumor type in this patient population. Among single organ tumors, lung cancer (22 %) and
ovarian cancer (19%) were the most common tumors.

About half of the patients (68 of 133) were treated with multi-agent chemotherapy (Table 3).
Twenty one patients with solid tumors (19%) received either concurrent or sequential radiation
therapy with systemic chemotherapy. The most common sites for radiation treatment were the
head/neck and cervix. The median number of cycles of chemotherapy delivered in this elderly
group was 3 (range: 1–24 cycles) with 42% receiving at least 4 cycles of chemotherapy. The
median number of cycles delivered was same among patients who received single agent or
multi-agent chemotherapy. Of the 133 patients, 48 patients (36%) had a delay in the start of
the second cycle. Interestingly 45% (30/67) of patients who received single agent
chemotherapy had a delay in the start of the second cycle while only 27% (18/66) of patients
who had multi-agent chemotherapy had the same delay (p=0.047) Among the patients who
had solid tumors and received single agent chemotherapy, carboplatin was the most common
drug used, followed by gemcitabine and cisplatin. For combination treatments, carboplatin and
paclitaxel (38%) was the most common regimen among solid tumor patients. There were 20
(15%) patients who went on to receive a second chemotherapy regimen. The median number
of cycles administered in these 20 patients was 3 (range: 1–15 cycles).

By December 2005, 95 patients (71.5%) had died and 12 patients (9%) were lost to follow-up.
The survival rates of the 133 patients at 6 months, 1 year and 3 years were 73%, 52% and 24%,
respectively. The median OS was 14.3 months (95% CI: 10.3 – 19.1). The 1 year OS rates of
the 92 patients age 80–84 and the 41 patients age 85–92 were 53% (95% CI: 0.43 – 0.64) and
50% (95% CI: 0.34 – 0.65), respectively. The median survivals of male and female patients
were 10.9 months (95% CI: 7.6 – 21.2) and 15.1 months (95% CI: 10.6 – 21.7), respectively.
The 1 year survival rates among hematologic cancer and solid tumor patients were 65% and
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48%, respectively. Stage of disease (local, regional, distant) was the only statistically
significant factor associated with OS (p = 0.0002 for the 3-group comparison) (Figure 1).

V. DISCUSSION
Elderly cancer patients need special attention when considering active systemic therapy
because of the pathophysiological changes of aging, and also because of the changes in
pharmacokinetics and pharmacodynamics of chemotherapy agents. Although there is no age
limit for delivering systemic chemotherapy, the barriers to delivery of systemic chemotherapy
are greater with increasing age. We therefore decided to conduct a retrospective review of the
patients 80 years and older who received systemic chemotherapy at our cancer center, in an
attempt to define the profile of such patients.

About 3 % of all the patients who received systemic chemotherapy at our cancer center over
a 5 year period were ≥ 80 years. We do not know the number of patients in this age group
evaluated during the same time period and therefore are unable to determine the percentage of
patients ≥ 80 years not considered for cytotoxic chemotherapy. In an analysis from the
Surveillance, Epidemiology and End Results (SEER) registries of lung cancer patients adjusted
for factors such as co-morbidities and socio-economic status, the percentage of patients ≥ 75
years who received therapy was 32%. In the same analysis the percentage of patients ≤ 50 years
who received therapy was 75%.12 It is likely that this lower use of cytotoxic therapy in the
elderly lung cancer patients extends to patients with other tumor types. Multiple factors explain
the limited use of cytotoxic therapy in the elderly including physician concerns regarding
tolerability of cytotoxic therapy, patient or family preference not to undergo chemotherapy
particularly with advanced disease, and various social and financial issues specific to the
elderly.

There were more females than males in this cohort (61% vs. 39%), but the gender distribution
was more even (47% v. 53%) after excluding gender specific tumors. According to a recent
report by the Southwest Oncology Group, the proportion of females in the US population of
cancer patients is 43%.13 The higher percentage of female patients in this elderly cohort may
be explained by longer life expectancy in women. In addition the response rates to cytotoxic
chemotherapy in female specific tumors such as breast and ovarian cancers are higher than
many other tumors, possibly leading to greater use of such therapy in elderly female patients
as compared to male patients.

The median number of cycles of chemotherapy delivered in this cohort was 3. The number of
cycles administered does vary between different tumors. In lung cancer (non-small cell and
small cell) the number of cycles of chemotherapy delivered is usually 4, where as in ovarian
cancer and in non-Hodgkin’s lymphoma 6 cycles or more are administered during front line
therapy. The relatively low median number of cycles in this cohort may reflect the limitation
of delivering chemotherapy in patients ≥ 80 years. However, 42% of elderly patient were able
to receive more than 4 cycles of chemotherapy and 22% of patient received more than 6 cycles
of treatment. Hence there is subset of elderly patients who can tolerate more treatment than the
general population.

We assessed time to 2nd cycle of chemotherapy as a surrogate marker for feasibility of
continuing chemotherapy in this elderly group. In our cohort 64% of the patients had no delay
in the start of the second cycle. However we did not assess whether the dosages during the first
cycle in these patients were different than the recommended dosages for the particular regimen
used. We observed that the rate of delay in the start of the second cycle was significantly higher
among patients who received single agent therapy. It is possible that patients who received
single agent chemotherapy had more co-morbidities or poor performance status and therefore
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were selected for single agent treatment. It is also possible that dosages of multi-agent regimens
were lower than the standard dosages, where as single agent therapy was delivered at full dose.

The most common drug used in this cohort was carboplatin either as single agent or as part of
a combination. Carboplatin dosing is based on the Calvert formula that incorporates age and
renal function. However there are concerns about the accuracy of the Cockcroft-Gault equation,
utilized to estimate the glomerular filtration rate (GFR) when calculating carboplatin dose by
the Calvert formula, in patients ≥ 65 years.14,15 Therefore, close monitoring of elderly patients
on carboplatin is essential, particularly with regard to blood counts. Paclitaxel, the other drug
commonly used in this cohort, has modest but significant decreased clearance of total paclitaxel
with increasing age but without adverse clinical sequelae.16, 17 The decrease in clearance
seems to be partly related to the decreased clearance of Cremphor, the formulation vehicle, in
the elderly. Unbound paclitaxel maybe a better predictor of clinically relevant exposure than
total paclitaxel and may explain the lack of clinical sequelae despite the lower clearance. The
pharmacokinetics of docetaxel, the other taxane commonly used in cancer patients, is not
influenced by age, though the elderly seem to be more susceptible to the adverse effects of the
drug.18,19

Heterogeneity of tumors and the retrospective nature of the analysis limit the interpretation of
the survival data. We also did not collect data on all the 4689 patients to conduct comparative
analysis of the younger and older patients. However the 6 month survival rate of 73% suggests
that the treatment related death rate was low and the treatment was feasible in these elderly
patients. In addition, their 1 year survival rate of 52% suggests that systemic chemotherapy
may have been beneficial since these survival rates are consistent with the survival rates
observed in many of the major cancers. Even the oldest patients (age 85–92) in our study had
survival duration similar to that of the older (age 80–84) patients. As expected stage of disease
was the only predictive factor of survival.

The results of this analysis have several limitations. Since this is a retrospective analysis we
were unable to determine the number of patients ≥ 80 years who were assessed at our cancer
center during the time period of this analysis and were not offered any systemic therapy for
their cancer. We were also unable to assess the chemotherapy associated toxicities for these
patients and the reasons for discontinuation of therapy. Since the data for this analysis was
derived from the cancer center’s pharmacy records, no data is available on patients who were
treated with oral agents since these agents are dispensed through outpatient pharmacy and not
through the cancer center’s pharmacy.

In conclusion, a small minority (3%) of all patients treated with systemic intravenous
chemotherapy at our center were ≥ 80 years old. The majority of these patients were females
and gynecological tumors were the most common tumor types observed. Single agent and
multi-agent treatments were equally utilized and appeared to be feasible in elderly patients.
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Figure 1.
Kaplan-Meier graph of overall survival of the 112 solid tumor patients by stage of disease.
Median survivals were: 11.8 months (95% CI: 2.8 – not reached) for local disease patients;
21.0 months (95% CI: 14.3 – 37.2) for regional disease patients; and 7.8 months (95% CI: 4.6
– 10.0) for distant disease patients. One-year survival rates were 50% (95% CI: 11%89), 65%
(95% CI: 52–79), and 29% (95% CI: 17–42), respectively.
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Table 1
Patient demographics (N = 133)

Characteristics N (% of patients)
Gender
  Male 52 (39)
  Female 81 (61)
Ethnicity
  White 65 (49)
  Black 41 (31)
  Other * 18 (13)
  Unknown 9 (7)
Age (years) Median 83 years (range: 80–92)
Tumor type N (% of patients)
      Solid 112 (84)
      Non-solid 21 (16)
    Stage
      Local 8 ( 6)
      Regional 54 (41)
      Distant 50 (38)
      Non-solid 21 (16)

*
Other includes Hispanic and Asian
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Table 2
Location of tumors

Location N (% of patients) (% of solid tumor patients)
Solid tumors 112
  Gynecological 36 (27) (32)
    Ovarian 21 (16) (19)
  Thoracic 25 (19) (22)
  Gastrointestinal 19 (14) (17)
  Head/Neck 12 ( 9) (11)
  Genitourinary 11 ( 8) (10)
  Other 9 ( 7) ( 8)
Hematological 21 (16) N/A
Total 133 (100) (100)

N/A = Not applicable.
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Table 3
Characteristics of Chemotherapy [Median- 3 cycles (range: 1–24 cycles)]

Single agent N=65 (% of patients)
  Carboplatin 13 (20)
  Cisplatin 8 (12)
  Gemcitabine 8 (12)
  Docetaxel 6 ( 9)
  Other 30 (46)
Multiple agents N=68
  Carboplatin/paclitaxel 26 (38)
  CHOP/R-CHOP* 10 (14)
  Carboplatin/etoposide 7 (10)
  Other 25 (37)

*
Cyclophosphamide, vincristine, adriamycin, predinsone, Rituxmab
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