
disease progression after the second line of treat-
ment (capecitabine, two-drugs regimen with irino-
tecan) in advanced colorectal cancer. The aim of 
the study was to evaluate predictive and prognos-
tic suitability of selected clinical and pathomor-
phological factors. 

Material and Methods
The retrospective analysis included 164 pa-

tients observed during 8 years (2001–2008). Two 
groups of 82 patients, each with histologically ad-

A growing incidence rate (at present reaching 
about 14,500 cases annually in Poland), frequent-
ly long periods of asymptomatic development 
and a five-year survival index below 50% makes 
colorectal cancer a significant clinical problem. In 
advanced stages of the disease, the principal thera-
py is palliative chemotherapy. Recognizing and ap-
plying new, potential prognostic factors may result 
in better qualification of patients to treatment, im-
proved results and a decreased toxicity. In search 
of the potential for better clinical response to treat-
ment, we hope to be able to prolong the time to 
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Abstract
Background. Colorectal cancer progression presents a significant clinical problem. After its dissemination, the 
foundation of its treatment comprises of palliative chemotherapy.
Objectives. The aim of this study was to assess the predictive and prognostic value of clinical response to second 
line treatment (with capecitabine or with a two-drug regimen including irinotecan) and to analyze its relation to 
selected clinical and pathological variables with respect to time to disease progression.
Material and Methods. The retrospective analysis of 164 patients with advanced colorectal cancer treated in 2001– 
–2008 included chosen clinical, pathological and follow-up data.
Results. Response to second-line chemotherapy was observed in 34 out of 164 patients: In 18/82 in the irinote-
can group (22%) and in 16/82 in the capecitabine group (19.5%). The mean survival time to progression follow-
ing the second line of treatment amounted to 5.85 and 6.2 months respectively. Statistically, a higher number 
of patients in good condition of 0 to 1 was documented in the group responding to treatment. Significant cor-
relation was documented between primary stage of the disease and time to progression in patients treated with 
capecitabine (p = 0.0258). The recurrence of the disease was observed in 44/45 patients following operation with 
radical intention but with an insufficient number of excised lymph nodes. A significantly longer time to pro-
gression was observed in women treated with capecitabine. In logistic regression, lack of treatment response was 
found to be an independent factor affecting the time to disease progression. Patients who did not respond to 
the second line of treatment demonstrated a significantly shorter time to disease progression than patients who 
responded to it and they showed a significantly higher number of patients with leucopenia during treatment. 
Conclusions. Clinical response to treatment in both treated groups is of significant importance for the probability 
of local recurrence of the disease, preservation of a good patient’s condition and the higher level of leukocytes dur-
ing treatment (Adv Clin Exp Med 2016, 25, 4, 725–732).
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vanced colorectal cancer, (local relapse and/or dis-
tant metastases) were evaluated. In patients who 
were first subjected to a radical operation but re-
quiring adjuvant chemotherapy treatment with 
fluorouracil, folinate modulation was applied. First 
line treatment of recurrent disease included fluo-
rouracil with folinate modulation and second line 
treatment consisted of a two-drug regimen (iri-
notecan and fluorouracil with folinate modula-
tion) or capecitabine in monotherapy. Analysis of 
prognostic and predictive significance manifest-
ed by selected factors was conducted on the basis 
of standard medical documentation. Clinical vari-
ables were taken into account (primary location 
of tumor, stage of the disease, radicality of prima-
ry surgery, type and site of recurrence or dissem-
ination, age, sex, past medical history, side effects 
of treatment and drug toxicity) and malignancy 
grade (G). The group included 93 men (56.7%) 
and 71 women (43.3%). The group of irinotecan 
included 47 men (57.3%) and 35 women (42.7%), 
the group of capecitabine comprised of 46 men 
(56%) and 36 women (44%). The mean age of the 
patients (irinotecan vs capecitabine) was 61 and 
67.6 years, respectively (in the entire group of 164 
patients: 64.3 years). Median age was 54.5 and 69 
years, respectively. The primary lesion in the iri-
notecan group was found in the rectum in 38 out 
of 82 patients (46.4%), in other locations in 44 pa-
tients (53.6%), in the capecitabine group the pri-
mary lesion was in rectum in 30 out of 82 patients 
(36.6%), in other locations in 52 patients (63.4%). 
In either of the treated groups local recurrence was 
less frequent than dissemination of the process. 

Two regimens of multidrug chemotherapy 
and monotherapy with capecitabine were applied: 
1. Fluorouracil 425 mg/m2 + calcium folinate  
20 mg/m2 – × 5 days, every 28 days; 2. Capecitabine 
– 2 × 1250 mg/m2 – × 14 days, every 21 days;  
3. Irinotecan 180 mg/m2, (fluorouracil 200 mg/m2 
bolus, 400 mg/m2 infusion) days 1 + 2, calcium fo-
linate 200 mg/m2 – × 2 days, every 21 days.

Results 
Altogether, the second line therapy induced 

a response in 34 out of 164 patients (20.7%), in-
cluding 18 out of 82 patients (22%) in the irino-
tecan group and 16 out of 82 patients (19.5%) in 
the capecitabine group. No statistically significant 
difference was noted in the distribution of chemo-
therapy type (irinotecan, capecitabine) between 
the patients with a response to treatment and 
those with progression (p = 0.847). 

The mean survival time before the manifes-
tation of progression during the second line of 

treatment in patients receiving irinitecan and 
capecitabine amounted to 5.85 and 6.2 months, 
respectively.

In the group treated with irinotecan, the lon-
gest time to disease progression was observed in the 
group of WHO performance score 1 (39 patients) 
and in the group treated with capecitabine with 
WHO performance score 1 and 2 (34 patients). 

Statistical analysis demonstrated that the dis-
tribution of patient performance status follow-
ing treatment (irinotecan and capecitabine) dif-
fered significantly in correlation to the response to 
treatment (p ≤ 0.00001). During treatment, 2 and 
8 patients died in respective groups. Logistic re-
gression analysis allowed us to demonstrate that 
patient performance score represented an inde-
pendent variable affecting response to treatment. 
Detailed data for predictive value of the analyzed 
parameters are presented in Table 1.

Statistical analysis failed to demonstrate dif-
ferences in response to second line chemotherapy 
with respect to primary lesion location (p = 0.563) 
or differences in time to disease progression dur-
ing second line chemotherapy between the groups 
(patients treated with irinotecan or capecitabine) 
with respect to primary location of the tumor in 
the colon, rectum or sigmoid colon (p = 0.483).

Evaluation of the impact of primary surgery 
radicality on the results of second line chemother-
apy (radical tumor excision in 45 out of 164 pa-
tients) showed that time to disease progression was 
found to be longer in both chemotherapy groups 
with radical excision. According to the statistical 
analysis, evaluating the patients treated with irino-
tecan and patients treated with capecitabine, the 
patients with response, as compared to patients 
with progression, were found to consist slight-
ly more frequently of the patients who underwent 
complete resection (p = 0.0591).

All patients with primary disease stage I–III  
were surgically treated with radical intention. 
The patients treated with capecitabine and irino-
tecan included, respectively, 29 and 16 patients 
(females: 11 and 7 patients, males: 18 and 9 pa-
tients). The mean age of female patients amount-
ed to 69 years, the mean age of male patients was 
46.9 years. No statistical significance was found in 
the analysis of the time to disease progression fol-
lowing second line chemotherapy, against the pri-
mary stage of disease (I–III vs IV). According to 
the statistical analysis, the time to disease progres-
sion, as compared to the original stage of the dis-
ease, conducted separately for the two groups of 
patients (treated with irinotecan and those treated 
with capecitabine), a significant difference was de-
tected at the level of p = 0.0258 in the group treat-
ed with capecitabine.
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Table 1. Predictive value of certain parameters of clinical response

Evaluated parameter Therapeutic response
(categories 1 + 2 + 3)

Therapeutic response
(category 4)

X2 Df p

Parameters related to tumor

Primary localization: intestine, sigmoid 
colon, rectum

16/5/14 51/29/52 1.15 2 0.563

Malignancy grade G 1/2/3 5/26/3 22/87/8 0.41 2 0.816

Primary tumor size T 1/2/3/4 0/1/16/13 1/3/44/66 2.46 3 0.482

Lymph nodes N 0/1/2 8/8/2/2 19/32/14/11 2.19 3 0.534

Metastases M 0/1 15/19 62/67 0.05 1 0.828

Dissemination

Liver 0/1 17/17 71/59 0.08 1 0.773

Lung 0/1 26/4 118/12 0.504F

Ovary 0/1 29/1 127/3 0.568F

Other 0/1 29/1 123/7 1.0F

Therapeutic response and patient performance status

Therapeutic response after first line 
treatment (1+2+3 WHO category)

12/18 60/70 0.17 1 0.684

Therapeutic response after first line 
treatment (irinotecan and capecitabine)

18/16 64/66 0.04 1 0.847

Performance status after LF 0/1/2/3 8/21/4/1 19/73/36/2 4.54 3 0.209

Adverse effects

Diarrhea 0/1/2/3 29/5/2/0 96/25/7/2 1.17 3 0.760

Hand-foot 0/1/2/3/4 31/3/0/0/0 117/6/3/2/1 2.43 4 0.657

Nausea/vomiting 0/1/2 32/2/0 114/11/5 1.66 2 0.436

Mucoses 0/1/2 30/3/0 110/18/2 1.09 2 0.580

Parameters assessed before treatment; pre-existing conditions

Hemoglobin before 0/1/2 31/2/1 97/22/11 4.31 2 0.116

Platelets before 0/1 32/2 126/4 0.605F

Leucocytes before 0/1/2 34/0/0 128/1/1 0.53 2 0.767

Granulocytes before 0/1/2 34/0/0 129/1/1 1.0F

Lymphocytes before 0/1/2/3/4 20/6/5/2/0 72/32/12/13/1 2.18 4 0.703

Bilirubin before 0/1/2/3 33/1/0/0 115/11/2/2 2.39 3 0.496

TRA before 0/1/2 31/3/0 110/19/1 1.07 2 0.586

Creatinine before 0/1/2 32/2 123/7 1.0F

Glucose before 0/1 26/6 88/39 1.26 1 0.262

Heart diseases 0/1 31/3 103/27 1.84 1 0.175

Hypertension 0/1 27/7 94/36 0.38 1 0.536

Strokes 0/1 34/0 126/4 0.581F

Circulation total 0/1 25/9 89/41 0.13 1 0.717

Bone marrow capacity (hgb, gran., plt.) 
0/1

30/4 126/4 0.581F
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In 27 (60%) out of 45 patients primarily oper-
ated with radical intention, lymph nodes were not 
excised or they were not described in the patho-
morphology report. Lymphadenectomy with an  
excision of at least 12 lymph nodes was per-
formed in only one out of 45 patients. The low-
est number of excised lymph nodes was removed 
from the region of rectum, sigmoid colon and 
colon, successively. Statistical analysis demon-
strated no relationship between the number of 
removed lymph nodes and the response to treat-
ment (p = 0.534). 

Statistical analysis of the effect of age at the 
time of diagnosis demonstrated no age-related sig-
nificant differences in the response to treatment. 
A more advanced age of patients did not negative-
ly affect the time to disease progression.

Statistical analysis of the time to disease pro-
gression demonstrated a prolonged time in women  
subjected to chemotherapy using capecitabine 
(p = 0.0278) and in the group of women and men 
evaluated together in the two therapeutic groups 
(p = 0.0462). The mean age of women primarily 
operated with radical intention and treated with 
capecitabine was higher by 22.1 years than that of 
women treated with irinotecan, while the period  
before relapse of the disease following prima-
ry treatment was shorter (it amounted to just 11 
months), while the average patient performance 
score amounted to 1.18, clearly lower than in the 
group treated with irinotecan. 

The time period from progression until lo-
cal recurrence or metastases in liver or lungs was 
clearly more prolonged in patients treated with 
capecitabine. In both groups (irinotecan and 

capecitabine) the time till progression was longer 
upon presence of a local recurrence. A higher pro-
portion of patients responded to treatment with iri-
notecan than to treatment with capecitabine. The 
highest number of patients responded to treatment 
of liver metastases. In the analysis of the distribu-
tion of local recurrences following the second line 
of treatment, no significant difference was detected 
between the responding group and the group with 
progression (p = 0.0761). In the logistic regression, 
local relapse, next to performance status, proved to 
represent an independent variable affecting the re-
sponse to treatment. Apart from the group of pa-
tients with local recurrence and liver metastases, 
the remaining groups of patients manifested low 
numerical force. 

In the group of patients treated with irinote-
can, the grade of histological malignancy G was es-
timated in 64/82 patients and in patients treated 
with capecitabine in 50/82 patients (in the total of 
114/164 patients). The distribution of grades was 
as follows: G1 in 16/112 patients (1 local relapse), 
G2 in 2/112 patients (25 local relapses), G3 in 6/112 
patients. In 45 patients following radical surgery 
the estimated distribution was as follows: Indeter-
minate G in 16/ 45 patients, G1 in 3/45 patients, 
G2 in 26/45 patients. The effect of the grade (G) 
on the duration of time to disease progression was 
evaluated in 45 patients primarily operated with 
radical intention (irinotecan and capecitabine).  
In 16/45 patients the grade of histological malig-
nancy was not evaluated, in the remaining 29 pa-
tients the presence of G3 was not detected, includ-
ing 6 out of 45 patients in either of the groups, 
manifesting local reccurence. Statistically, the 

Evaluated parameter Therapeutic response
(categories 1 + 2 + 3)

Therapeutic response
(category 4)

X2 Df p

Diabetes 0/1 28/6 91/39 1.49 1 0.222

Chronic kidney failure 0/1 32/2 123/7 1.0F

Other neoplasms 34/0 129/1 1.0F

Chronic liver diseases/cirrhosis 0/1 31/3 109/21 0.415F

Parameters assessed during treatment

Haemoglobin during treatment 0/1/2/3 24/7/2/1 67/32/26/4 5.07 3 0.167

Platelets during treatment 0/1/2/3 30/3/0/1 121/7/1/0 4.65 3 0.199

Lymphocytes during treatment 0/1/2/3/4 5/8/10/9/2 32/26/43/24/4 2.87 4 0.580

Bilirubin in treatment 0/1/2/3/4 30/3/0/1/0 94/20/4/7/3 3.85 4 0.427

Creatinine in treatment 0/1/2 28/4/0 100/23/3 1.46 2 0.481

Glucose in treatment 0/1 14/6 56/29 0.01 1 0.930

Table 1. Predictive value of certain parameters of clinical response (cont.)
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grade of histological malignancy could not be 
demonstrated to affect the response to treatment.

In the both groups together, a positive re-
sponse to the treatment (WHO 1–3) was dem-
onstrated in a total of 34 patients. In the irinote-
can group, attainment of WHO 3 response (15 
patients) required administration of the mean of 
6.8 cycles of chemotherapy (range of 2 to 11 cy-
cles), attainment of WHO 1 response (3 patients) 
required the administration of the mean of 5.33 cy-
cles of chemotherapy (range of 4 to 9 cycles). In 
the group treated with capecitabine attainment of 
WHO 3 response (15 patients) required the mean 
of 6.37 cycles of chemotherapy (the range of 4 to 
10 cycles), attainment of WHO 2 response (1 pa-
tient) was obtained after 6 courses of chemothera-
py. In 130 patients progression of the disease deve-
loped in the course of second line chemotherapy, 
after the mean of 5.5 months. In the group of iri-
notecan the time period till progression amount-
ed to 5.1 months, following the mean of 6 cy-
cles (the range of 1 to 18 cycles). In the group of 
capecitabine the time till progression amounted to 
5.7 months, following the mean of 5.3 cycles (the 
range of 2 to 11 cycles). In the patients with no re-
sponse to the treatment, the time till progression of 
the disease was significantly shorter (p = 0.0001). 

In the evaluation of the concomitant dis-
eases prior to treatment, dysfunction of kid-
neys, liver and cardiovascular, endocrine and 
haemopoetic system were taken into account.  
The evaluated variables included blood morpho-
logy, serum concentrations of bilirubin, glucose, 
transaminases, creatinine and urea. Viral infec-
tions were not analyzed in the patients. Prior to the 
treatment, pathology in liver function was detected 
in 24/164 patients and metastatic lesions in 90/164 
(including 14 out of 24 with the earlier detected 
dysfunction). Statistically, no effect of chronic dis-
eases of kidneys, liver, presence of other tumors, 
diabetes mellitus or diseases of cardiovascular sys-
tem (including differences in distribution of biliru-
bin, creatinine, glucose) could be demonstrated as 
a response to second line chemotherapy.

In over 20% of the patients following treat-
ment with irinotecan and in 28% of the patients 
following treatment with capecitabine, the courses 
of chemotherapy were followed by lymphopoenia 
of 3rd or 4th grade. The distribution of lymphocyte 
numbers during the treatment manifested no sig-
nificant differences (p = 0.703) between the group 
with response to treatment and the group with no 
treatment.

The conducted analysis, which compared the 
group treated with irinotecan with the group treat-
ed with capecitabine, demonstrated a significant 
difference in the distribution of leukocyte numbers 

in the course of treatment (p = 0.0205). No signif-
icant differences were noted in the distribution of 
granulocyte numbers in the course of treatment  
(p = 0.0897).

No significant differences were noted between 
response to treatment and haemoglobin concen-
tration or number of blood platelets before and 
during treatment. 

Statistical analysis failed to detect any relation 
between side effects of chemotherapy and treat-
ment response to second line chemotherapy.

A complete observation of CEA concentra-
tions was executed in 67 out of all 164 patients. Sta-
tistical analysis detected no significant differences 
with respect to that variable in response to treat-
ment in either of the treatment groups (irinotecan 
and capecitabine).

Discussion
The absence of significant differences in the 

analysis of chemotherapy type distribution be-
tween patients with response to treatment and pa-
tients manifesting progression pointed to the simi- 
lar value of the two therapeutic regimens. Even if 
the prognosis for patients who did not respond 
to 5-FU treatment is poor, the application of the 
second course of 5-FU in other schemes provides 
a chance for a response in up to 24% of the cas-
es [1, 2]. Treatment of colorectal carcinoma at its 
generalized stage aims at alleviating complaints, 
improving quality of life and prolonging survival. 
The principal method of treatment involves che-
motherapy [3, 4]. The time to disease progression 
determines the stability of the obtained positive ef-
fect of treatment. 

In the presented study, the time to disease pro-
gression following the second line of treatment 
was about 6 months, but only around 20% of the 
patients have responded to the treatment. 

Following treatment with capecitabine, the 
time to disease progression has been slightly lon-
ger than in the group treated with irinotecan. In 
line with some reports, the time to progression 
following the first line treatment with capecitabine 
amounted to 4.3 to 5.2 months and, following the 
second line of treatment with irinotecan, it reached 
2.9 to 4.2 months [1].

The statistically significant confirmation of the 
prevalence of patients with WHO performance 
score 0 and 1 among responders to the treatment 
than in the group of non-responders (among 
whom patients with performance score of 3 and 
4 have been more numerous) may be linked to the 
fact that the low performance score of patients cor-
relates with the reduction of doses, abbreviation of 
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the therapy period, which resulted in worse treat-
ment effects.

Relevant references recommend that syste- 
mic palliative treatment of the second line should 
be undertaken in patients in good general condi-
tion [5,  6]. Treatment of advanced stages of the 
disease reduces its efficacy in patients. Accurate 
observation of palliative chemotherapy allows for 
the identification of patients who have gained a re-
al advantage from such a treatment [2]. The lack 
of a positive response to the treatment suggests its 
interruption or modification. Such management is 
particularly important in regards to borderline in-
dications for operation of metastases [5, 6].

Since the statistical analysis has failed to doc-
ument a relationship between primary tumor lo-
cation and the effects of the second line chemo-
therapy, at present no justification exists for the 
differentiation of the second line treatment de-
pending on primary tumor location. A marked 
proportion of reports pointed to the irrelevance 
of the parameter. However, in cases of relapse, the 
course of the disease may vary: Rectal carcinoma 
more frequently induces local recurrences, while 
colon carcinoma yields distant metastases [7]. No 
consistent opinion is also available as to the sig-
nificance of tumor localization in the rectum for 
an unfavorable prognosis, although at present the 
opinion prevails that the parameter does not affect 
the results of treatment [8].

According to certain opinions, securing ade-
quate radial margins upon the resection of the rec-
tum is more difficult in men [8–10].

In the evaluation of operative procedures with 
radical intention, a prolonged time to progres-
sion after the second line of treatment (irinote-
can, capecitabine) has been noted after a relapse 
following primary radical surgery. However, 
this could not have been confirmed by statisti-
cal analysis (the result is near borderline of sig-
nificance). According to references, the oper-
ative approach remains to be the basic method 
of treatment, while technique and quality of the 
surgical operation in an advanced disease sig-
nificantly determine the prognosis  [11]. Differ-
ences in the operative technique are represent-
ed in the results of treatment [12]. Differences 
in resectability of colorectal carcinoma ranged 
between 40% and 76% (the  mean being 52%), 
while postoperative mortality ranged from 8% 
and 30% (the mean being 16%)  [3]. The stud-
ies proved that better results were obtained in 
high volume surgical centers (this pertained also 
to longer survival) [13–15]. It is estimated that  
40–50% of patients with colorectal carcinoma 
following the radical surgery develop distant 
metastases [16, 17]. An effective palliative chemo-

therapy may result in the resectability of metasta-
ses [18]. 

An examination of the statistical relationship 
between the primary stage of the disease and the 
time to disease progression in the group of patients 
treated with capecitabine (p = 0.0258) proved 
valuable. In respective references, a significantly 
higher prognostic correlation with higher stages of 
advancement in the disease was documented [12]. 
The stage of the disease proved to be the most im-
portant prognostic variable [8].

In the analysis of the extent of lymphatic resec-
tion, it remains equivocal if the removal of at least 12 
lymph nodes (recommended) in radical surgeries of 
44 patients would have prevented the relapse of the 
disease. Respective literature documented a statisti-
cally significant importance of removing the met-
astatically involved lymph nodes. The presence of 
such metastases remains to be one of the most im-
portant variables affecting the prognosis [17–19]. 
The principal condition for evaluation involves the 
removal of the appropriate number of lymph nodes 
during the surgical procedure and their description 
by pathologist [9, 20]. For the purpose of an appro-
priate determination of pN0 trait, the number of ex-
cised lymph nodes should include the minimum of 
12, since any lower number cannot reliably exclude 
their involvement by the tumor [7, 20]. The proba-
bility of detecting metastases in the lymph nodes in-
creases in accordance with their number examined. 
[8, 21]. This is not justified in the cases of applying 
radiotherapy before surgery.

The statistical analysis has shown that age was 
not a variable linked to the relapse of the disease. 
According to the references, older patients may ex-
perience a similar benefit (response, time to pro-
gression) to the applied chemotherapy as do young-
er patients. According to the respective references, 
age belongs to variables carrying no unequivocally 
proven prognostic significance [22, 23]. However, 
reports on the matter vary [1, 7]. 

As demonstrated in the statistical analysis, 
the elongation of survival to progression in wom-
en treated with capecitabine (in total of 164 pa-
tients) has pointed to better effects of treatment in 
the group. In the analyzed references, sex belonged 
to variables of no unequivocally proven prognos-
tic significance [22]. Logistic regression has shown 
that local relapse represented an independent vari-
able affecting the response to treatment. 

The available literature contains the claim 
that local recurrence in the pelvis minor follow-
ing a non-radical operation represents a distinct 
problem [24, 25]. The tumor location, which poses 
technical difficulties during primary surgery, sel-
dom allows for surgical treatment in the case of 
recurrence, but it might remain within reach of 
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palliative radio- and chemotherapy. The rectum 
represents a more frequent primary location of the 
recurrent tumor [25].

Indirectly, one may conclude that G3 trait has 
not been among the principal factors linked to re-
lapse in the evaluated cases. Nevertheless, an ob-
servation of a larger group of patients is necessary. 
According to reports, the histological malignancy 
grade G represents a variable additionally affect-
ing the prognosis [22]. A certain subjective char-
acter of pathological evaluation and tumor hetero-
geneity should also be taken into account. It seems 
significant also to take into account the maturity of 
the tumor in the context of the stage of advance-
ment manifested by the disease [7].

Observations of the patients have been con-
ducted with the intention to evaluate the time to 
disease progression in individual types of respons-
es. However, since the prevailing type of response 
involved stabilization of the disease (partial and to-
tal remission involving individual cases only), such 
a comparison could not be conducted.

Statistical analysis has demonstrated that in 
patients who did not respond to the second line 
treatment, the time to progression was significant-
ly shorter than in responders. It should be taken 
into account that in certain situations diagnosed 
as a progression we may be in fact dealing with 
a slowed down proliferative process due to the ef-
fects of chemotherapy and the progress of untreat-
ed disease would be much more rapid.

The fact that statistical analysis has failed to 
demonstrate the effects of chronic hepatic diseas-
es, other tumors, cardiovascular diseases, capaci-
ty of bone marrow, chronic renal diseases, diabe-
tes mellitus on the response to treatment in either 
of the treated groups may be explained by the fact 
that patients with excessively pronounced patholo-
gies were disqualified from treatment.

Statistical analysis has demonstrated a signifi-
cant difference in distribution of leukocyte num-
bers in the course of treatment, probably linked to 
the side effects of the very treatment.

In studies on 603 patients with colon carcino-
ma and a significant presence of lymphocytes T in 
the removed tumor, their number was found to al-
low a prediction of the result of treatment more 
accurately than would have been possible with the 
stage of the disease or condition of lymph nodes 
[26]. Tumors less inflamed by lymphocytes were 
suspected to bear a worse prognosis [27]. Some of 
the reports drew attention to the predictive signif-
icance of density manifested by CD3 lymphocytes 
(TIL) in the invasive margin of a deeply infiltrat-
ing (pT3-T4) carcinoma, but respective reports on 
the subject are not unequivocal [27].

Since the conducted analysis has failed to 
demonstrate statistically significant differences 
in the distribution of manifestation of evaluated 
side effects developing as a result of the two reg-
imens of chemotherapy, the complications prob-
ably exerted no decisive influence on the final ef-
fect of treatment. In relevant references the most 
frequent signs in the case of irinotecan involved 
acute and chronic diarrhea syndromes of a cho-
linergic background, conditions of deep neutro-
poenia and thrombotic-embolic syndromes, in the 
case of capecitabine the most frequent were dermal 
syndromes, particularly the “hand and foot” syn-
drome [27, 28]. Our own observations were con-
firmed by the data found in the literature on the 
subject.

Since the conducted statistical analysis has dis-
closed no significant differences in CEA levels be-
fore treatment between patients who responded to 
second line chemotherapy and those who did not 
respond to it, it should be accepted that the param-
eter was not linked to the response to treatment 
in any or the examined schemes. However, a com-
plete observation of CEA concentrations has been 
conducted in only 67 out of all 164 patients. Some 
reports inform that CEA level depends on factors 
which carry no unequivocally proven prognostic 
significance while other find a statistically signif-
icant effect of preoperative CEA levels on distant 
results of treatment [22, 29, 30]. 

References
[1] Utracka-Hutka B, Nowara E, Słomian G, Suwiński R: Evaluation of tolerance and efficacy of palliative chemo-

therapy with irinotecan in patients with colorectal carcinoma [in Polish]. Współcz Onkol 2003, 17, 767–771.
[2] Venook A: Critical evaluation of current treatments in metastatic colorectal cancer. The Oncologist 2005, 10, 

250–261.
[3] Krzakowski M, Bujko K, Jassem J, Krzemieniecki K, Wojtkiewicz M: Systemic treatment of colorectal carci-

noma: Recommendations based on results of clinical studies [in Polish]. Onkol Prakt Klin 2007, 3, 267–285.
[4] Van Cutsem E, Oliveira J: On behalf of the ESMO Guidelines Working Group. Colon cancer: ESMO Clinical 

Recommendations for diagnosis, adjuvant treatment and follow-up. Ann Oncol 2008, 19, 29–30.
[5] Kocik J, Ziarkiewicz M, Świeboda-Sadlej A, Staszewska-Skurczyńska M, Jeleniak H, Żórawińska E, Vyas P: 

Potential for combined treatment of patients with disseminated colorectal carcinoma [in Polish]. Onkol Prakt 
Klin 2008, 6, 213–218.

[6] Van Cutsem E, Nordlinger B, Adam R: Towards a pan-European consensus on the treatment of patients with 
colorectal liver metastases. Eur J Cancer 2006, 42, 2212–2221.



K. Forgacz et al.732

[7] Joseph N, Sigurdson E, Hanlon A: Accuracy of Determining Nodal Negativity in Colorectal Cancer on the Basis 
of the Number of Nodes Retrieved on Resection. Ann Surg Oncol 2003, 10, 213–218.

[8] Grzebieniak Z, Szynglarewicz B: Prognostic factors in colorectal cancer [in Polish]. Przegl Lek 2004, 61, 43–50.
[9] Herald RJ, Husband EM, Ryall RDH: The mesorectum in rectal cancer surgery – the clue to pelvic recurrence? 

Br J Surg 1994, 81, 1227–1229.
[10] Peeters KC, Marijnen CA, Nagtegaal ID: The TME trial after a median follow-up of 6 years: Increased local con-

trol, but no survival benefit in irradiated patients with resectable rectal carcinoma. Ann Surg 2007, 246, 693–701.
[11] Nowacki M: Progress in treatment of large intestine tumours in the year of 2003 [in Polish]. Med Prakt – Chirurgia 

2004, 148, 152.
[12] Szynglarewicz B, Matkowski R, Smorąg Z: Cancer of the rectum in male patients: Factor influencing overall 

survival following anterior resection with mesorectal excision for rectal cancer. Przegl Gastrol 2007, 2, 125–129.
[13] Gill S, Loprinzi CL, Sargent DJ: Pooled analysis of fluorouracil-based adjuvant therapy for stage II and III colon 

cancer: Who benefits and by how much? J Clin Oncol 2004, 15, 22, 1797–1806.
[14] Hodgson DC, Hang W, Zaslavsky AM: Relation of hospital volume to colostomy rates and survival for patients 

with rectal cancer. J Natl Cancer Inst 2003, 95, 708–716.
[15] McArdle CS, Hole D: Outcome following surgery for colorectal cancer. Br Med Bull 2002, 64, 119–125.
[16] Obrand DI, Gordon PH: Incidence and pattern of recurrence following curative resection for colorectal carci-

noma. Dis Colon Rectum 1997, 40, 15–24.
[17] Nowacki MP, Nowakowska D, Rutkowski A: Colorectal cancer [in Polish]. Nowotwory 1998, 48, 195–214.
[18] Nordlinger B, Van Cutsem E, Gruenberger T: Combination of surgery and chemotherapy and the role of targeted 

agents in the treatment of patients with colorectal liver metastases: Recommendations from an expert panel. Ann 
Oncol 2009, 20, 985–992.

[19] Stańczyk M, Olszewski W, Gewartowska M, Maruszyński M: Role of lymphatic system in development of metas-
tases of colorectal carcinoma. Lymphangiogenesis or lymphoedema in neopolastic tissue? [in Polish]. Pol Merk 
Lek 2007, XXII, 131, 457–459.

[20] Świętoniowski G, Brużewicz Sz, Kuniej T, Suder E, Kłaniewski T, Molenda W: Effect of the number of examined 
lymph nodes on quality of N+ trait evaluation in patients radically treated due to colorectal carcinoma [in Polish]. 
Współcz Onkol 2008, 12, 8, 380–383.

[21] Grzela M, Windorbska W, Makarewicz R: Evaluation of regional lymph nodes in the course of combined rectal 
cancer [in Polish]. Współcz Onkol 2005, 9, 246–249.

[22] O’Brien MJ, Winawer SJ, Zauber AG: The National Polyp Study. Patient and polyp characteristics associated with 
high-grade dysplasia in colorectal adenomas. Gastroenterology 1990, 98, 371–379.

[23] Andre T, Boni C, Mounedji-Boudiaf L: Oxaliplatin, fluorouracil and leucovorin as adjuvant treatment for colon 
cancer. N England J Med 2004, 350, 2343–2351.

[24] Van Cutsem E, Dicato M, Haustermans K: The diagnosis and management of rectal cancer: Expert discus-
sion and recommendations derived from 9th World Congress on Gastrointestinal Cancer. Ann Oncol 2008, 19,  
Suppl 6, 1–8.

[25] Popiela T, Kulik J, Richter P, Milanowski W: Distant results of combined treatment in colorectal carcinoma  
[in Polish]. J Oncol 2006, 56, 38–44.

[26] Finn OJ: Cancer Immunology. N Engl J Med 2008, 358, 2704–2715.
[27] Laghi L, Bianchi P, Miranda E, Balladore E, Pacetti V, Grizzi F, Allavena P: Lymphocytes CD3+ in invasive 

margin of deeply infiltrating (pT3-T4) colorectal cancer and risk of metastases development following operation: 
Invasive examination. Lancet Oncol 2009, 10, 9, 877–884.

[28] Pasz-Walczak G, Jesionek-Kupnicka G, Kubiak R, Kordek R: Principal mechanisms of carcinogenesis in large 
intestine [in Polish]. Współ Onkol 2004, 8, 303–307.

[29] Łaczmańska I, Kozowska J: Chromosomal instability in sporadic colorectal carcinoma [in Polish]. Współ Onkol 
2009, 13, 177–180.

[30] Turoldo A, Balani A, Scaramucci M: Preoperative CEA: Prognostic significance in colorectal carcinoma. Tumori 
2003, 89, 95–97.

Address for correspondence:
Grzegorz Marek
2nd Clinic of General and Oncological Surgery
Wroclaw Medical University
ul. Borowska 213
50-570 Wrocław
Poland
Tel.: +48 602 670 394
E-mail: grzegorz.marek@poczta.fm

Conflict of interest: None declared

Received: 29.06.2015
Revised: 25.09.2015
Accepted: 30.09.2015


