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Chemoradiotherapy of anal cancer is feasible in elderly patients:
Treatment results of mitomycin�5-FU combined with radiotherapy
at Helsinki University Central Hospital 1992�2003
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Abstract
The number of elderly patients with cancer is steadily increasing in developed countries and their treatment is a growing
challenge for oncological departments. Anal cancer is the first tumour in which chemoradiotherapy with the intent of organ
preservation has largely replaced surgery and is an interesting model of modern multimodal oncological treatment. At the
Department of Oncology of the Helsinki University Central Hospital we have treated all patients irrespective of age fol-
lowing the same guidelines if there have been no specific contraindications on the basis of intercurrent diseases. The results
suggest that the chemoradiotherapy protocol used in the treatment of anal cancer is reasonably well tolerated in elderly
patients and the tumour control is comparable to those achieved in younger patients. After successful cancer therapy the life
expectancy in these patients can be very long.

The number of elderly people in developed countries

has been steadily increasing during the past decades.

In 1983 the average life-expectancy in females in

Finland was 78.3 years and in males 70.2 years. In

2003 the corresponding figures were 81.8 and 75.1

years and in the year 2040 the expected figures are

86.3 and 82.1 years, respectively [1]. In 2003 52% of

new cancer diagnoses were made in patients aged 70

years or older, and this proportion is increasing [2].

In many elderly people general health remains good

until the final years of life and therefore decisions of

cancer treatment are more dependent on the pa-

tient’s general health than age.

Anal cancer is a rare tumour that represents 4% of

all cancers of the lower gastrointestinal tract. In

Finland about 20 new cases are diagnosed annually

and 60% of the patients are women and 40% men

[2]. Anal cancer is, in spite of its rarity, an interesting

example of modern oncological treatment. Anal

squamous cell carcinoma is the first cancer in which

organ preserving chemoradiotherapy has largely

replaced surgery and is also the first tumour in

which chemoradiotherapy was proved to be superior

to radiotherapy alone. At present there is wide

consensus that chemoradiotherapy is the treatment

of choice especially in advanced anal cancer with

surgery reserved for salvage therapy [3,4]. The main

advantage of non-surgical treatment is preservation

of normal anal function and the tumour control

figures achieved by chemoradiotherapy are as least as

good as those in historical surgical series, although

randomized studies directly comparing chemora-

diotherapy and surgery are lacking. The pioneer

study on chemoradiotherapy with the intent of organ

preservation in the treatment of anal cancer was

published by Nigro et al. in the 1970s [5], whereafter

the results have been confirmed in prospective,

randomized trials [6�8]. On the basis of these trials

chemoradiotherapy has been widely accepted as

standard therapy especially for advanced disease.

The greatest benefit of chemoradiotherapy is

achieved in large tumours. Nevertheless, in the

UKCCCR trial this was also seen also in patients

with T1-2N0 tumours [6]. The best documented

and most widely used concomitant chemotherapy

schedule is the combination of mitomycin and

fluorouracil given twice during the course of radio-

therapy. The use of cisplatin instead of mitomycin is
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under investigation [4]. The radiotherapy is usually

given as external radiotherapy by shrinking field

technique starting with the fields first encompassing

the primary tumour and the locoregional nodal areas

up to a total dose of 30�45 Gy, whereafter the

primary tumour is boosted either by external RT or

by interstitial radiotherapy [4] yielding to a total dose

of 50�55 Gy in 1.8�2.0 Gy fractions.

The multimodality oncological treatment schedule

used in anal cancer offers a good opportunity to

evaluate the efficacy and tolerability of cancer

treatments in elderly patients. At the Department

of Oncology of the Helsinki University Central

Hospital we have been using the same chemora-

diotherapy protocol in the treatment of anal cancer

for the last 14 years. By now we have treated 62

patients with a follow-up of 24 months or more. If

no specific contraindications to chemoradiotherapy

on the basis of intercurrent diseases were observed,

all age groups were treated following the same

guidelines. Twenty-three of the patients were 70

years of age or older. We have now analyzed the

results and compared the treatment outcome in

patients]/70 years to that achieved in younger

patients. The effect of comorbidities on the treat-

ment results in the elderly patients is also analyzed.

Materials and methods

Patients

This study is based on a cohort of patients diagnosed

with primary anal cancer and treated with chemor-

adiotherapy in the Department of Oncology, Hel-

sinki University Central Hospital, Finland between

January 1992 and November 2003. During this

period 86 new cases of squamous cell anal carcino-

mas were diagnosed in the district of Helsinki

University Central Hospital. Eighty of these 86 pa-

tients (93%) were sent to oncologic consultation to

the Department of Oncology. Sixty two of the 80

patients (77.5%) received chemoradiotherapy as

primary treatment. The reasons for not giving

chemoradiotherapy to the remaining 18 patients

were primary radical surgery in five patients, another

intercurrent malignant tumour in three patients and

other serious intercurrent diseases considered to be a

contraindication for chemotherapy in seven patients

(recent myocardial infarct in three, cerebral infarct

with total hemiparesis, Mb Alzheimer, renal insuf-

ficience requiring dialysis and AIDS, in one patient

each). In only one case age (96 years) was the main

reason for giving radiotherapy only.

Twenty-three of the 62 patients treated with

chemoradiotherapy were at least 70 years old. The

mean follow-up time for patients surviving is 72

months (range 24�168 months). Rectoscopy, com-

puted tomography (CT), and since 2001 also pelvic

MRI were used in clinical staging, which was done

according to the International Union Against Cancer

(UICC) tumour-node-metastasis (TNM) classifica-

tion version 1997 [9]. The main patient and tumour

characteristics are presented in Table I.

A histological tissue biopsy was taken in all cases

from the primary tumour and, when necessary, a fine

needle biopsy was used to ascertain suspected nodal

metastasis.

The amount of comorbidities and permanent

medications in the elderly patients is presented in

Table II.

Radiotherapy

The characteristics of the radiotherapy are presented

in Table III. Initially all patients were treated by

15 or 18 MV photons from linear accelerator with

conventional 4-field arrangement. CT-based treat-

ment planning (Cadplan†) was performed for all

cases. Since 2003 intensity modulated radiotherapy

(IMRT) with 6MV photons and 5�7 fields has been

used as routine treatment in this patient group. The

treatment plans for IMRT were generated using

Helios† inverse planning software of the Cadplan†

treatment planning system version 6.27. A polyur-

ethane fixation system was used. The treatment

volume encompassed the primary tumour and the

regional lymph nodes (inguinal, perirectal and para-

iliacal nodes) up to the total dose of 39.6 Gy in

Table I. Patients and tumour characteristics.

AgeB/70 years

(n�/39)

Age]/70 years

(n�/23)

Age

Mean 54 (range 39�69) 77 (range 70�89)

Gender

Females 26 19

Males 13 4

Tumour size

T1 0 2

T2 25 10

T3 12 11

T4 2 0

Nodal status

N0 31 21

N1 0 0

N2 5 2

N3 3 0

Pathology

Epidermoid carcinoma 25 16

-Well or moderately

differentiated

19 8

-Poorly differentiated 6 8

Basaloid carcinoma 14 7
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1.8 Gy daily fractions (PTV1). Total margins of

1 cm were used from clinical target volume (CTV)

to PTV. In order to avoid excess treatment toxicity,

the parailiacal nodes were treated only in cases with

documented nodal metastasis at lower nodal levels.

After the nodal fields had been finished an external

radiotherapy booster of 5.4 Gy in 1.8 Gy fractions

was given to the primary tumour (PTV2).

After the total dose of 45 Gy a booster dose to

the primary tumour (PTV3) was given either as

external radiotherapy using a perineal electron

treatment field (n�/29) or by interstitial brachyther-

apy (n�/37). The mean external RT booster dose

was 8.8 Gy (range, 5.4�15 Gy). The electron energy

used in perineal field booster therapy was estimated

from the CT-scans, but as the patient position during

electron field treatment is different from that in the

CT scans, these fields were simulated separately.

The brachytherapy booster was given with cesium

137 afterloader (Selectron LDR) up to a total dose

of 20�30 Gy in two fractions and two weeks interval

before the year 1996 (n�/15). After 1996 the

brachytherapy has been given with iridium 192

afterloader (Microselectron HDR) in two 5�6 Gy

weekly fractions (n�/22). Possible inguinal nodal

metastases were boosted by separate electron fields

and deeper situated nodal metastases by photon

fields to a mean total dose of 9.9 Gy (range, 5.4�
23.6 Gy).

Chemotherapy

All patients were scheduled to receive concomitant

chemotherapy mitomycin (10 mg/m2 on days 1 and

29) and fluorouracil (1 g/m2/day on days 1�4 and

days 29�32 given as continuous infusion). In pa-

tients with 70 years or more of age there were

significantly more dose alterations (two full-dose

cycles in 61% of the patients vs. 90% in the group

under 70 years, p�/0.01). The cycles of concomitant

chemotherapy given and causes of altered schedule

are presented in Table IV.

Scoring of treatment related acute and late toxicity

The acute treatment related toxicity (toxicity dur-

ing the treatment and three months following the

treatment) was scored according to the RTOG acute

radiation morbidity scoring system [10] during

the treatment. The worst scores for each patient

are reported. In evaluation of the late morbidity

(treatment related toxicity occurring �/3 months

Table II. Comorbidities and permanent medications in elderly patients (n�/23).

Diagnosis n (%)

Number of

comorbidties/patients n (%)

Number of permanent

medications/patients n (%)

no comorbidities 10 (43%) none 10 (43%) none 10 (43%)

hypertensio 3 (13%) 1�2 11 (48%) 1 3 (13%)

hypercholesterolemia 4 (17%) ]/3 2 (9%) 2 3 (13%)

coronary heart disease 6 (26%) 3 2 (9%)

atrial fibrillation 2 (9%) 4 4 (17%)

heart insufficience 6 (26%) 5 1 (4%)

diabetes 2 (9%)

rheumatoid arthritis 1 (4%)

Table III. Radiotherapy.

Radiotherapy AgeB/70 (n�/39) Age]/70 (n�/23)

External RT (Gy) 39.6 38.4 (32.4�39.6)

PTV1 5.4 5.4

PTV2 8.8 (5.4.�15.4) 9.5 (5.4�14.6)

PTV3 9.9 (5.4�23.6) 9.0

nodal booster

Brachytherapy (Gy)

cesium 137 n�/7 25.7 (20�30) n�/8 22.5 (10�30)

iridium 192 n�/15 11 (6�12) n�/7 9.2 (6�12)

Total treatment time (days) 45 (31�79) 43.3 (31�69)

Continuous radio- therapy n�/21 n�/12

Split-course radio- therapy n�/18 n�/11

Duration of gaps (days) 9.7 (7�35) 8.1 (6�21)

Reason of gaps planned�/8 skin and mucosal eruption�/6

infection�/4

planned�/4 skin and mucosal eruption�/3

infection�/4

Time (days) from end of external RT to

brachytherapy

31 (12�53) 43 (8�61)
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after the end of the treatment), the RTOG/EORTC

late radiation morbidity scoring scheme was used

[10]. The occurrence of possible late toxicities was

registered during every follow-up visit.

Follow-up of the patients

After chemo-radiotherapy the patients were followed

in the Department of Oncology of the Helsinki

University Central Hospital at three months inter-

vals during the first two years and thereafter at six

months intervals until five years. In addition, recto-

scopy was performed 1�2 months following chemo-

RTand thereafter every six months until five years in

the Department of Gastrointestinal Surgery of the

same hospital. Biopsies were taken from any suspi-

cious tissue observed in rectoscopy.

Statistical analysis

The NCSS 2000 statistical software (NCSS Statis-

tical Software, Kaysville, UT) was used for statistical

calculations and graphical presentations. The cumu-

lative survival was estimated with the Kaplan-Meier

product-limit method and comparisons of the survi-

val rate between groups were done using the log-rank

test or univariate Cox regression analysis. Frequency

tables were analyzed using either x2 or Fisher’s exact

test. All p-values are 2-tailed. Life expectancy

calculations are based on data available from the

Statistics Finland (State Statistical Center).

Results

Loco-regional tumour control

Local control was primarily achieved in 59 of the 62

patients; two of the three treatment failures were in

the older and one in the younger patient group. The

patients aged�/70 years with primary treatment

failure were 71 and 72 years of age and the primary

tumours were staged T3N2 and T3N0, respectively.

Both of these patients received full-dose radiother-

apy but only one cycle of chemotherapy. The third

patient was a 42 year old male with T4N2 primary

tumour and the patient received full-dose chemo-

and radiotherapy. During the follow-up period nine

local recurrences were observed, 3/23 and 6/39,

respectively. Thus the total amount of local fail-

ures was 12/62 (19%): for the older 5/23 (22%) and

for the younger patient group 7/39 (18%). No

statistical difference was observed (p�/0.79, log-

rank test, p�/0.86, Cox’s regression analysis when

analysed as a continuous variable). The median time

to local recurrence was nine (range 6�24) months.

The local control figures in patients B/70 years and

]/70 years are presented in Figure 1, upper panel.

When analyzed for the whole patient cohort, the

tumour stage was found to be a significant prog-

nostic factor (p�/0.03). There was also a trend

towards lower tumour control probability with

growing primary tumour size and nodal metastasis

(p�/0.22 and p�/0.06, respectively). The tumour
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Figure 1. Upper panel: local control and time to local recurrence;

lower panel: disease-free survival after chemoradiotherapy in

patients over 70 years (thick grey line) and in patients less than

70 years (thin black line).

Table IV. Alterations in chemotherapy schedule.

AgeB/70 (n�/39) Age]/70 (n�/23)

Chemotherapy cycles

2 full-dose cycles 35 (90%) 14 (61%)

Only 1 cycle 1 (2.5%) 2 (8%)

Dose reductions

Both agents 1 (2.5%) 3 (13%)

Mitomycin 2 (5%) 2 (8%)

5-FU � 2 (8%)

Causes of altered schedule

Haematological 2 (5%) 2 (8%)

Haematological�/infection 2 (5%) 1 (4%)

Diarrhoea � 1 (4%)

Cardiological � 2 (8%)

Intercurrent diseases � 3 (13%)

Anal cancer in elderly patients 739



histology was found to be non-significant (p�/

0.31).

There was also some tendency towards inferior

local control with increasing total treatment time,

but this did not reach statistical significance (p�/

0.23). The time from external radiotherapy to

brachytherapy booster was found to be non-signifi-

cant (p�/0.83). There were fewer local recurrences

in patients with T3-4 tumours treated with bra-

chytherapy booster than in those treated with

external radiotherapy: 2/15 (13%) vs. 3/9 (33%),

p�/0.24, x2 statistics.

Seven patients were treated by abdominoperineal

resection (APR) for local recidual (n�/3) or recidive

(n�/4) tumour. All three of the patients with

primary failure after chemoradiotherapy also failed

after APR. In contrast, three of the four patients

undergoing APR for local recidive after successful

primary chemoradiotherapy were salvaged by sur-

gery; the mean follow-up time for these patients is

now 69 months (range 17�135 months). After APR

delayed wound healing demanding plastic surgery

was reported in one patient.

Disease free survival

Disease free survival (DFS) in the whole patient

cohort was 84% at two years and 77% at five years.

Six patients (9.7%) developed distant metastasis

during the follow-up. The median time from che-

moradiotherapy to metastasis was 11 months (range,

4�30 months). No local or distant recurrences were

observed after three years of follow-up. The DFS in

patients less than 70 and ]/70 years of age is

presented in Figure 1, lower panel. No difference

was observed between the age groups (p�/0.81, log-

rank test, p�/0.79 Cox’s regression analysis). The

tumour stage and nodal status were the only factors

found to be of statistical significance for DFS (p�/

0.07 and 0.05, respectively).

Effect of comorbidities on treatment result and life

expectancy following chemoradiotherapy in elderly

patients

The number of comorbidities and permanent med-

ications in elderly patients at the time of the

treatment was analyzed. The diagnoses of comor-

bidities in patients]/70 years is presented in the first

column of Table II, the number of comorbities per

patient in the second column and the number of

permanent medications per patient in the third

column. In patients with no intercurrent diseases

(n�/10), one local failure (10%) was observed and in

patients with comorbidities, the amount of local

failures was 4/13 (31%). In patients with intercur-

rent diseases, there were more dose reductions

during the chemotherapy course (1/10 vs 6/13, p�/

0.09). A trend towards inferior local control and

DFS was observed in patients with dose reductions

of chemotherapy (p�/0.12 and p�/0.11, log-rank

test, respectively). The same observation was made

also with permanent medications. However, as

excess medication is a consequence of comorbidities,

no independent statistical significance can be coun-

ted for it.

The mean age of the elderly patients at the time of

diagnosis was 77 years (range 70�89 years). Four of

the patients cured for cancer have died for inter-

current diseases at the mean age of 85 years (range

81�89 years). Thirteen of the patients of ]/70 years

at diagnosis are still alive and the mean age of these

patients at the time of this analysis is 83 years (range

74�94 years). On the basis of life expectancy tables

these patients can be expected to reach the mean age

of 90 years (range 85�95 years).The life expectancy

calculations are made according to the data obtained

from Statistics Finland [1].

Treatment related acute toxicity

The acute adverse effects are presented in Table V.

Some degree of rectal irritation presented as diar-

rhoea of varying degrees was observed in every

patient. Diarrhoea tended to be more severe in the

older patients (grade 3�4 48% vs 21%, p�/0.04) and

a trend towards more frequent 5-fluorouracil-related

cardiac toxicity and stomatitis was also observed (p�/

0.14 and p�/0.09, respectively). Skin and mucosal

eruption around the anal region were observed in

every patient and there was no difference in severity

between the age groups. The chemotherapy-related

haematological toxicity was also similar irrespective

of the age. Brachytherapy was well tolerated in both

age groups and no acute complications attributable

to interstitial radiotherapy occurred.

Treatment related late toxicity

Radiation proctitis was the most frequent late side

effect following chemoradiotherapy. The proctitis

was, however, mild in most of the patients. In

Table V. Chemoradiotherapy-related grade 3�4 acute toxicity.

AgeB/70 years

(n�/39)

Age]/70 years

(n�/23) p

Haematological 5 (13%) 3 (13%) NS

Dermatological 15 (38%) 10 (43%) NS

Diarrhoea 8 (21%) 9 (39%) 0.04

Infection 3 (8%) 1 (4%) NS

Stomatitis (5-FU) 2 (5%) 5 (22%) 0.09

Cardiological (5-FU) 2 (5%) 3 (13%) 0.14
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patients less than 70 years of age four cases of

grade 2 and four of grade 3 proctitis were ob-

served (8/39�/21%) and in the patients]/70 years

the corresponding figures were three and two cases

(5/23�/22%). The difference was statistically insig-

nificant; p�/0.64, x2 statistics. No g-i complications

attributable to radiation strictures or fistules were

observed. None of the patients underwent abdomi-

noperitoneal resection for late bowel complications.

Skin reactions around the anal region were also

observed, especially in patients treated by perineal

booster field. There was no difference in skin

reactions between the age groups (p�/0.72, x2

statistics). No chronic skin ulcerations were ob-

served and the most severe forms of skin reactions

were skin atrophy and teleangiaectasia at anal region.

One case of grade 3 radiation cystitis was observed in

the older patient group.

Discussion

In the present study the local control and disease free

survival achieved by chemo-radiotherapy were iden-

tical in elderly and younger patients. In the whole

cohort of patients nodal status and the tumour stage

were observed to be of prognostic significance.

There was a trend towards better local control in

T3-4 tumours when treated with brachytherapy

booster. This difference did not, however, reach

statistical significance. The achieved tumour control

figures are good as compared with those from

randomized clinical studies [6,8]. Chemotherapy

course alterations were more often needed in the

older age group and an excess of 5-fluorouracil

associated stomatitis and cardiac toxicity was ob-

served in these patients. Also in chemoradiotherapy

associated diarrhoea there was a significant differ-

ence. The lack of any difference in haematological

toxicity is probably due to the more frequent dose

reductions in the older age group. A trend towards

inferior local control and DFS was observed in

elderly patients with dose reductions of chemother-

apy. Moreover, in two of the three primary treatment

failures the patients had received only one cycle of

chemotherapy. No difference in treatment related

late toxicity was observed.

Several factors restricting aggressive, curative-in-

tent cancer therapy in elderly patients have been

recognized. As consequence of age, the tolerance to

chemotherapy may be altered as a consequence of

altered pharmacokinetics, pharmacodynamics and

decreased tolerance of normal tissues to cytotoxic

therapy [11,12]. Even more important than actual

age of the patients seems to be the existence of

comorbidities [12,13]. It has been calculated that the

average number of diseases in persons aged 77 is 3.7

[14]. These comorbidities and also the medications

necessary for their treatment must be taken into

consideration in cancer treatment. Thus, before

making decisions on treatment of cancer, a careful

analysis of the patient’s general health is warranted.

In a review by Gosney assessment scales possibly

useful in pretreatment evaluation of elderly patients

with cancer are presented [15].

In clinical cancer trials elderly patients are often

excluded, because they are considered to be at risk of

increased treatment related toxicity and because in

many clinical trials life expectancy of included

patients must be over 10 years. In recent years

several studies have been published on outcome of

cancer treatments in elderly patients. In a study by

Bernardi et al. [16] on head and neck cancers the

results from several studies on radiotherapy, surgery,

chemotherapy and combined modality therapy in

aged patients were analysed. It was concluded that

radiotherapy is a feasible treatment in elderly

patients, also in very advanced age groups. It was

also stressed that elderly patients cannot be excluded

from chemoradiotherapy programs of organ preser-

vation and patients aged 70�79 without severe

comorbidities must be treated in the same exact

manner as younger patients, but supportive treat-

ment must be increased. In a retrospective review of

273 cases on head and neck cancers in elderly

patients it was concluded that when properly mon-

itored, conventional therapies seem feasible in older

patients [17]. Same results have been achieved from

studies on treatment of gastrointestinal cancers. In a

study on preoperative chemoradiotherapy prior to

esophagectomy the treatment was not observed to be

associated with major postoperative complications

[18]. In a study on the management of rectal cancer

in the elderly it was concluded that age, taken as an

independent variable, is not a contraindication to

any specific type of therapy [19]. Reviews on non-

small lung cancer and aggressive non-Hodgkins

lymphomas in the elderly have also been published

[20,21]. In anal cancer there are some previous

studies on treatment of aged patients [22,23] and the

results with radiotherapy or chemoradiotherapy are

found to be comparable to those achieved in younger

age groups. The results of our study are in line with

these earlier observations.

In our material the mean amount of permanent

intercurrent diseases in patients over the age of 70

was only 1.05 (range 0�3). Thus these patients can

be considered to have been in better general condi-

tion than patients of their age in average. The more

frequent dose reductions of chemotherapy in pa-

tients with intercurrent diseases are probably the

reason for the inferior local control figures in

patients with comorbidities. The lower than normal
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incidence of intercurrent diseases is a logical ex-

planation for the observed long life expectancy

following successful cancer therapy. Elderly patients

with no other potentially fatal diseases than cancer

can be expected to have a longer than average life

expectancy if the cancer can be cured, as other

possible causes of death are fewer.

In summary, elderly patients with anal cancer

should be treated similar to younger patients if there

are no specific contraindications due to coexisting

morbidities. Dose reductions in chemotherapy may

be necessary in the aged patients in order to avoid

excess acute toxicity. This must, however, be done

with caution as it can lead to lower tumour control

probability. The life expectancy in elderly patients

after successful cancer therapy can be expected to be

at least as long as in normal population.
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