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Abstract
Introduction. Colon cancer is one of the most common forms of cancer, aff ecting both sexes 
equally. The objective tumor response rate (ORR) is an important parameter that proves the 
eff ectiveness of treatment in oncology; one of the ways to evaluate ORR is the response evalu-
ation criteria in solid tumors Response evaluation criteria in solid tumors (RECIST).

The aim of the research is to determine and compare the impact of the objective response rate 
in patients with metastatic colorectal cancer and the impact on overall survival (OS) and pro-
gression-free survival (PFS). 

Methods. The work is based on a retrospective (2014-2020) clinical study, with follow-up of 
patients over a period of 5 years. The research included a total of n=101 patients diagnosed 
with colorectal cancer (stages II and III according to the American Joint Committee of Cancer 
-AJCC). Research included n=101 patients, 52% male, 48% female. The youngest patient is 18 
years old, and the oldest patient is 80 years old.

Results. The average age is 59.69 years. The obtained data show that the largest percentage 
of Colorectal Cancer-CRC patients are in the third age. Adenocarcinoma is the most common 
pathohistological verifi cation of colon cancer (77.23%). Overall survival and progression-free 
time in relation to objective response to therapy (ORR) according to RECIST criteria did not 
show statistical signifi cance. One patient had a complete response (CR) to therapy, six patients 
(5.94%) had a partial response (PR) to therapy. Stable disease (SD) was verifi ed in 32.67%, and 
disease progression (PD) was confi rmed in 60.39% of subjects.

Conclusion. The extent of objective response to therapy has no infl uence on overall survival 
and survival without disease progression in patients with metastatic colorectal disease.
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INTRODUCTION

Objective response rate (ORR) refers to 
the percentage of individuals in a study or 
treatment group who exhibit a partial or 

complete response to the therapy within a 
specifi ed timeframe (1, 2). A partial res-
ponse refers to a decrease in tumor size or 
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the amount of cancer in the body, while a 
complete response means the total disappe-
arance of all signs of cancer. In clinical tri-
als, assessing the objective response rate 
helps evaluate the eff ectiveness of a new 
treatment (2). The Response Evaluation Cri-
teria in Solid Tumors (RECIST) is a set of 
guidelines used to assess tumor response 
in cancer patients undergoing treatment. It 
defi nes whether tumors shrink, remain sta-
ble, or grow (progress) during therapy (1). 
Only patients with measurable disease at 
baseline should be included in studies whe-
re the primary endpoint is objective tumor 
response. These criteria are designed to 
evaluate tumor changes, not necessarily to 
assess overall patient improvement, as they 
focus on the tumor rather than the patient’s 
overall condition (1, 2). Measurable disease 
is the presence of at least one measurable 
lesion. If measurable disease is limited to 
a solitary lesion, its neoplastic nature sho-
uld be confi rmed cytologically/histologically 
(1). Measurable lesions are lesions that can 
be accurately measured in at least one di-
mension with a longest diameter ≥20 mm 
using conventional techniques or ≥10 mm 
using helical computed tomography (CT), 
scanning (1).

Non-measurable lesions are all other lesi-
ons, including small lesions (longest diame-
ter <20 mm with conventional techniques or 
<10 mm with helical CT scan) (1).

The theoretical basis for the RECIST criteria 
is that the sum of the longest diameters of 
individual tumors correlates more directly 
with the extent of cell death than the sum of 
two-dimensional measurements (4). Accor-
ding to the RECIST criteria, a partial respon-
se (PR) is defi ned as a reduction of at least 
30% in the sum of the longest diameters 
of target lesions, while disease progression 
(PD) is defi ned as a 20% or greater increase 
in this sum. If tumors are assumed to be 
spherical, a 30% decrease in total diame-
ter, which corresponds to a 65% reduction 
in tumor volume, is equivalent to a 50% re-
duction in the sum of the two-dimensional 
products (2, 3). Colorectal cancer origina-

tes from the epithelial cells lining the colon 
or rectum. It is primarily a disease of older 
adults, with colon cancer being one of the 
most common cancer types, aff ecting both 
men and women equally, and peaking in in-
cidence during the seventh decade of life. 
Approximately 91% of new cases are dia-
gnosed in individuals over 50 years old, with 
the average age at diagnosis ranging from 
60 to 65 years. Colorectal cancer is relati-
vely uncommon in younger individuals, with 
only about 9% of cases diagnosed before 
the age of 50, and 5-8% diagnosed before 
the age of 40 (4). Most colon cancers deve-
lop from malignant changes in colon polyps, 
with over 95% of cases arising from polyps, 
typically as adenocarcinomas (5). Over the 
past two decades, the incidence of colon 
cancer has been steadily and signifi cantly 
increasing. In 2018, the global incidence of 
colorectal cancer was 19.7 per 100,000 pe-
ople across all age groups and both sexes, 
according to GLOBOCAN (6). In Bosnia and 
Herzegovina, data from the International 
Agency for Research on Cancer (IARC) re-
port approximately 663 new cases of colo-
rectal cancer in women and 826 new cases 
in men annually, with 836 deaths expected 
each year from the disease (6).

In 5-10% of cases, colorectal cancer has a 
hereditary component, with 3-4% of the-
se cases linked to Hereditary Non-Polypo-
sis Colorectal Cancer (HNPCC), also known 
as Lynch syndrome, which is associated 
with microsatellite instability (MSI) in spe-
cifi c DNA regions. This includes conditions 
like familial adenomatous polyposis, non-
polyposis colorectal cancer, familial colo-
rectal cancer, and hereditary adenocarcino-
matosis syndrome (7, 8). The majority of 
colon cancers result from mutations in the 
Wnt signaling pathway, leading to increased 
activation of this pathway (9).

The aim of this research is to determine and 
compare the impact of objective response 
rate (ORR) in patients with metastatic co-
lorectal cancer and its infl uence on overall 
survival (OS) and progression-free survival 
(PFS).
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METHODS

Patients and study design

This study is based on a retrospective cli-
nical analysis conducted between 2014 and 
2020, with a follow-up period of 5 years. 
It involved a total of 101 patients diagno-
sed with colorectal cancer (stages II and 
III according to the AJCC) who underwent 
surgery at the Clinical Center University of 
Sarajevo (CCUS) and subsequently received 
adjuvant chemotherapy.

Methods

After adjuvant chemotherapy, patients were 
followed. Those patients whose distant me-
tastasis was verifi ed during the follow-up 
period were included in the study. Some pa-
tients were surgically treated and for some 
patients, the diagnosis was made by biopsy. 
After adjuvant chemotherapy, patients were 
followed up. Those patients with verifi ed 
distant metastasis during the follow-up pe-
riod were included in the study.

Overall survival (OS) calculation was done 
from the operation (the appearance of me-
tastases) until the end of the study, until the 
last written fi nding or until the death of the 
patient. PFS calculation was also done from 
the appearance of metastases to verifi ed 
disease progression, which was established 
by radiological reevaluation. ORR in patients 
was verifi ed on the basis of periodic oncolo-
gical examinations, and on the basis of RE-

CIST criteria. OS, PFS and ORR data were 
taken from patient medical histories at the 
Clinic of Oncology, CCUS.

Statistical Methods

Statistical analysis was performed using the 
Statistical Package for the Social Sciences 
(SPSS) software for Windows. The Mantel-
Cox test was applied to compare observed 
survival times with the expected survival ti-
mes, under the null hypothesis that the sur-
vival functions of the two groups are identi-
cal. The Kaplan-Meier method was used to 
estimate the probability of survival past a 
certain time point, accounting for censored 
data. Additionally, a t-test was conducted to 
compare the means of two groups and asse-
ss whether there were signifi cant diff eren-
ces between them.

RESULTS

Overall survival and progression-free time 
in relation to objective response to therapy 
(ORR) according to RECIST criteria did not 
show statistical signifi cance. Our research 
(Figure 1) shows a slightly higher percen-
tage of patients with PD, and a smaller per-
centage of patients with SD.

One patient had a complete response to 
therapy (0.99%). Six patients (5.94%) had 
a partial response to therapy. Stable disease 
was verifi ed in (n=33) patients or 32.67%, 
and disease progression was confi rmed in 
(n=61) patients or 60.39%.

5 

shows a slightly higher percentage of patients with PD, and a smaller percentage of patients 
with SD.

Figure 1. Objective response rate to therapy in the examined group of patients

One patient had a complete response to therapy (0.99%). Six patients (5.94%) had a partial 
response to therapy. Stable disease was verified in (n=33) patients or 32.67%, and disease 
progression was confirmed in (n=61) patients or 60.39%.

Table 1. Overall survival in relation to objective response to therapy
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The t-test of independent samples did not 
reveal a statistically signifi cant diff erence in 
the length of overall survival (OS) between 
patients with stable (9.77±10.15) and pro-
gressive disease (PD) (14.66±12.98), t=-
1.86, p=0.66, (95% CI: -10.10-0.33). The 
average diff erence in OS length by group 
was 4.88 days.

The t-test of independent samples did not 
establish a statistically signifi cant diff erence 
in the length of survival without disease pro-
gression (PFS) between patients with stable 
(SD) (8.45±7.43) and progressive disease 
(PD) (9.61±7.18), t=- 0.742, p=0.46, (95% 
CI: -4.27-1.94). The average diff erence in 
the length of PFS by groups was 1.16 days.

Discussion

The study included n=101 patients, of 
which n=53 or 52% were male, and n=48 
or 48% were female (10,11). The largest 
number of patients are in their third age. 
Looking at the age structure, we notice that 
the largest proportion of patients (n=86) 
or 85.15% are over 50 years of age, while 
younger patients (up to 50 years of age) 
make up only 14.85% (n=15) and of these, 
only n=2 patients or 1.98% are under 30 

t-test for equal means

t df Sig. (2-end)
Mean value

 t
diff erence

Standard error 
of diff erence

95% Interval
trust the diff erence

Lower Top

In total Probably - 99 .066 -4.883 2.629 -10.100 .334

survival equal variations 1.857

(months) Equal - 72.613 .045 -4.883 2.393 -9.653 -.113

variations are not
likely 2.040

Table 1. Overall survival in relation to objective response to therapy

t-test for equal means

t df Sig.
(2-end)

Mean value
 t

diff erence

Standard 
error of 

diff erence

95% Interval
trust the diff erence

Lower Top

Progression free 
survival Likely equal variances - .742 99 .460 -1.163 1.566 -4.270 1.945

Equal variations
are not likely - .733 55.783 .467 -1.163 1.587 -4.342 2.017

years of age. The obtained data on the sex 
structure correspond to the data from the 
literature (10).

By reviewing the age structure, we can 
see that the largest proportion of pati-
ents (n=86) or 85.15% are over 50 years 
of age, while younger patients (up to 50 
years of age) make only 14.85% (n=15) 
(10), and of these younger than 30 years 
only n=2 patients or 1.98%. The youngest 
patient included in the research is 18 years 
old, and the oldest patient is 80 years old. 
American Cancer Society research from 
2020 shows that patients under the age 
of 50 make 12% of patients. The obtained 
data correspond to the data of the consul-
ted literature, which supports the fact that 
the largest percentage is made up of pati-
ents in their third age (12, 13).

Overall survival and progression-free time 
in relation to objective response to therapy 
(ORR) according to RECIST criteria did not 
show statistical signifi cance. Lucidarma O. 
et al. in their prospective two-month stu-
dy had 57% of patients with stable disea-
se (SD) and 43% with progressive disease 
(PD) (14). Our research shows a slightly 
higher percentage of patients with PD and a 
smaller percentage of patients with SD.

Table 2. Survival without disease progression in relation to the objective response to therapy

df-degree of freedom; sig. - level of signifi cance.

df-degree of freedom; sig. - level of signifi cance.
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Of the total number of patients with meta-
static colorectal cancer included in the stu-
dy, n=62 or 61.39% survived to the end of 
the study. Five-year survival ranges from 50 
to 59% for patients with colorectal cancer 
in many countries (7). Patients with liver 
metastases have a median survival of 5 to 
20 months without treatment (15). Valdera-
ma et al. state that in 14–18% of patients, 
metastases are recorded at the fi rst exami-
nation, 10–25% of patients have liver me-
tastases during the fi rst operation, and the 
incidence of liver metastases additionally 
“jumps” after the use of Computed Tomo-
graphy Scan (CT) diagnostics. The mentio-
ned research says that even about 70% of 
patients with colorectal cancer will develop 
liver metastases (15). 

Shahab D. et al. indicate in their resear-
ch that in locally advanced colon cancer, 
15–20% of patients are treated with ne-
oadjuvant chemoradiotherapy, achieving 
a pathologically complete response to the-
rapy (16, 17).   The benefi t of adjuvant che-
motherapy is controversial in patients with 
rectal cancer. An eight-year study by Sha-
hab D et al. shows a diff erence in 5-year OS 
for patients who received neoadjuvant che-
moradiotherapy plus adjuvant (94%) and 

patients who received only neoadjuvant 
chemoradiotherapy (84%) (16, 17).

Conclusion

The extent of objective response to therapy 
has no infl uence on overall survival and sur-
vival without disease progression.

Acknowledgement: None.

Declaration of Patient Consent: Written, 
informed consent was obtained from all vo-
lunteers in the study.

Authors’ Contribution: Mirhan Salibasic: 
Conceptualization, Funding acquisition, In-
vestigation, Project administration, Metho-
dology, Writing - original draft, reviewing & 
editing. Sadat Pusina: Investigation, Met-
hodology, Validation, Visualization, Writing 
- reviewing & editing; Edin Hodzic: Funding 
acquisition, Formal analysis, Methodology, 
Writing - reviewing & editing. Emir Bicak-
cic: Data curation, Methodology, Resources 
Advan Dizdarevic: Data curation, Methodo-
logy, Resources.

Financial Support and Sponsorship: 
None.

Confl ict of Interest: None.

References:
1. Eisenhauer EA, Therasse P, Bogaerts J, Schwartz 

LH, Sargent D, Ford R, et al. New response evaluati-
on criteria in solid tumours: revised RECIST guide-
line (version 1.1). Eur J Cancer. 2009;45(2):228-
47. doi: 10.1016/j.ejca.2008.10.026

2. Aykan NF, Özatlı T. Objective response rate asse-
ssment in oncology: Current situation and future 
expectations. World J Clin Oncol. 2020;11(2):53-
73. doi: 10.5306/wjco.v11.i2.53. 

3. Choi JH, Ahn MJ, Rhim HC, Kim JW, Lee GH, Lee YY, 
et al. Comparison of WHO and RECIST criteria for 
response in metastatic colorectal carcinoma. Can-
cer Res Treat. 2005t;37(5):290-3. doi: 10.4143/
crt.2005.37.5.290

4. Fenjvesi A. Prognosticki znacaj mikrosatelitne ne-
stabilnosti kod pacijenata mlađih od 50 godina, 
oboljelih od kolorektalnog karcinoma. Med Pregl 
2009; Novi Sad. LXII (5- 6): 217-23. doi: 10.2298/
MPNS0906217F

5. Boussios S, Ozturk MA, Moschetta M, Karathanasi 
A, Zakynthinakis-Kyriakou N, Katsanos KH, et al. 
The Developing Story of Predictive Biomarkers in 
Colorectal Cancer. J Pers Med. 2019;9(1):12. doi: 
10.3390/jpm9010012

6. Bray F, Laversanne M, Sung H, Ferlay J, Siegel 
RL, Soerjomataram I, et al. Global cancer stati-
stics 2022: GLOBOCAN estimates of incidence and 
mortality worldwide for 36 cancers in 185 coun-
tries. CA Cancer J Clin. 2024;74(3):229-63. doi: 
10.3322/caac.21834

7. Imyanitov EN, Kuligina ES, Sokolenko AP, Suspitsin 
EN, Yanus GA, Iyevleva AG, et al. Hereditary cancer 
syndromes. World J Clin Oncol. 2023;14(2):40-68. 
doi: 10.5306/wjco.v14.i2.40

8. Yurgelun MB., Heather Hampel H. Recent Advan-
ces in Lynch Syndrome: Diagnosis, Treatment, 
and Cancer Prevention. American Society of Cli-
nical Oncology Educational Book 2018 :38, 101-9. 
doi: 10.1200/EDBK_208341

9. Schatoff  EM, Leach BI, Dow LE. Wnt Signaling and 
Colorectal Cancer. Curr Colorectal Cancer Rep. 
2017;13(2):101-10. doi: 10.1007/s11888-017-
0354-9

10. Siegel RL, Wagle NS, Cercek A, Smith RA, Jemal A. 
Colorectal cancer statistics, 2023. CA Cancer J Clin. 
2023;73(3):233-54. doi: 10.3322/caac.21772



74

Sarajevo Medical Journal, Volume 1, Number 2, December 2024

11. Vrdoljak E, Plestina S, Omrcen T, Boban M, Belac 
Lovasic I, Krznaric Z, et al. Clinical guidelines for 
diagnosis, treatment and monitoring patients with 
colorectal cancer. Lijec Vjesn 2018; 140 (9-10): 
241-7. doi: 10.26800/LV-140-9-10-31

12. White A, Ironmonger L, Steele RJC, Ormiston-Smith 
N, Crawford C, Seims A. A review of sex-related 
diff erences in colorectal cancer incidence, scree-
ning uptake, routes to diagnosis, cancer stage and 
survival in the UK. BMC Cancer. 2018;18(1):906. 
doi: 10.1186/s12885-018-4786-7

13. Siegel RL, Miller KD, Goding Sauer A, Fedewa SA, 
Butterly LF, Anderson JC, et al. Colorectal cancer 
statistics, 2020. CA Cancer J Clin. 2020;70(3):145-
64. doi: 10.3322/caac.21601

14. Lucidarme O, Wagner M, Gillard P, Kim S, Bachet 
JB, Rousseau B, et al. RECIST and CHOI criteria in 
the evaluation of tumor response in patients with 
metastatic colorectal cancer treated with regorafe-
nib, a prospective multicenter study. Cancer Ima-
ging. 2019;19(1):85. doi: 10.1186/s40644-019-
0271-z

15. Valderrama-Treviño AI, Barrera-Mera B, Ceballos-
Villalva JC, Montalvo-Javé EE. Hepatic Metastasis 
from Colorectal Cancer. Euroasian J Hepatogastro-
enterol. 2017;7(2):166-75. doi: 10.5005/jp-jour-
nals-10018-1241

16. Shahab D, Gabriel E, Attwood K, Ma WW, Frances-
cutti V, Nurkin S, et al. Adjuvant Chemotherapy 
Is Associated With Improved Overall Survival in 
Locally Advanced Rectal Cancer After Achievement 
of a Pathologic Complete Response to Chemora-
diation. Clin Colorectal Cancer. 2017;16(4):300-7. 
doi: 10.1016/j.clcc.2017.03.005

17. Gao P, Huang XZ, Song YX, Sun JX, Chen XW, Sun 
Y, et al. Impact of timing of adjuvant chemothe-
rapy on survival in stage III colon cancer: a popu-
lation-based study. BMC Cancer. 2018;18(1):234. 
doi: 10.1186/s12885-018-4138-7


