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ÖZET 

GİRİŞ ve AMAÇ: Bu çalışmada kolorektal kanserli hastalarda adjuvan kemoterapi tedavisi sonrasında 

hematolojik parametrelerdeki değişiklikleri değerlendirmeyi amaçladık. 

YÖNTEM ve GEREÇLER: Kolorektal kanser tanısı konan toplam 140 vakada değerlendirilmiş ve bu 

hastalardan 57'sine adjuvan kemoterapi verilmiştir. Adjuvan kemoterapi sonrası tam kan sayımı 

parametrelerindeki değişiklikler değerlendirildi. 

BULGULAR: Katılımcıların 67'si (% 47.9) kadın, 73'ü (% 52.1) erkek idi, yaş ortalamaları 62.13 ± 1.11 yıl idi. 

En sık görülen tümör yerleşimi rektumdu (% 45.7). Bu hastalardan 57'si adjuvan kemoterapi (% 40.7) aldı, en 

sık uygulanan kemoterapi rejimi Mayo rejimi (% 84.2) idi. Olgularımızın % 27.9'unda tanı anında metastaz 

vardı. Klinik takip sırasında hastaların% 10.7'sinde lokal nüks ve% 7.8'inde metastaz vardı. Hemoglobin (HGB) 

düzeyleri hem kan transfüzyonu yapılan hastalarda hem de yapılmayanlarda anlamlı bir düşüş gösterdi, ancak bu 

daha önce transfüzyonu olmayan hasta grubunda daha belirgindi (p = 0.002). Yardımcı kemoterapiyi takiben, 

beyaz kan hücresi değerleri (WBC), ortalama eritrosit hacimleri (MCV) ve trombosit (PLT) seviyelerinin, 

modifiye edici bileşenlerle (metastaz gelişimi, kemoterapi uygulama süresi, kan transfüzyonu) herhangi bir 

etkileşim olmadan önemli ölçüde azaldığı bulundu. (Sırasıyla p değerleri 0.002, 0.001 ve 0.001), ayrıca kırmızı 

hücre dağılım genişliği (RDW) önemli ölçüde artmıştır (p = 0.001). 

TARTIŞMA ve SONUÇ: Hgb, MCV, WBC ve trombosit seviyelerinde anlamlı bir azalma ve adjuvan 

kemoterapi sonrası RDW'de anlamlı bir artış vardı ve bu değişiklikler metastaz varlığından veya kemoterapi 

süresinden etkilenmedi. Kan parametrelerinde bu değişikliklerin hastaların prognozu ile ilişkisi ileriki 

çalışmalarda araştırılmalıdır. 

Anahtar Kelimeler: kolorektal kanser, beyaz kan hücresi değerleri, ortalama eritrosit hacmi, trombosit, kırmızı 

hücre dağılım genişliği 

ABSTRACT 

INTRODUCTION: In this study we aimed to evaluate the alterations in hematological parameters due to the 

adjuvant chemotherapy treatment in patients with colorectal cancer. 

METHODS: In a total of 140 cases diagnosed with colorectal cancer were evaluated and among those patients 

57 received adjuvant chemotherapy. Alterations in complete blood count parameters after adjuvant 

chemotherapy were evaluated. 

RESULTS: Among participants, 67 (47.9%) were women and 73 (52.1%) were men with a mean age of 62.13 ± 

1.11 years. The most common tumor localization was rectum (45.7%). Among these patients 57 received 

adjuvant chemotherapy (40.7%), the most frequently implemented chemotherapy regimen was Mayo regimen 

(84.2%). 27.9% of our cases had metastasis at the time of diagnosis. During clinical follow-up 10.7% of the 

patients had local relapse and 7.8% had metastasis. Hemoglobin (HGB) levels displayed a significant decrease 

both in patients who received blood transfusion or not, however this was more evident in the group of patients 
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with no previous transfusion (p=0.002). Following the adjuvant chemotherapy, white blood cell values (WBC), 

mean erythrocyte volumes (MCV) and thrombocyte (PLT) levels were found to decrease significantly without 

any interaction with modifying components (metastasis development, chemotherapy implementation duration, 

blood transfusion) (p values 0.002, 0.001 and 0.001 respectively) while red cell distribution width (RDW) had 

increased significantly (p=0.001). 

DISCUSSION AND CONCLUSION: There was a significant decrease in Hgb, MCV, WBC and platelet levels 

and a significant increase in RDW after adjuvant chemotherapy and these alterations were not affected by the 

presence of metastasis or duration of chemotherapy. The association of these alterations in blood parameters 

with the prognosis of patients should be investigated in further studies 

Keywords: colorectal cancer, white blood cell values, mean erythrocyte volume, thrombocyte, red cell 

distribution width 

 

INTRODUCTION  

 
Colorectal cancer (CRC) is the third most 

common cancer worldwide. Fortunately, in 

localized disease the 5-year survival rate is 

about 90% (1).  Chemotherapy-

induced alterations in complete blood count 

may cause many significant problems in 

clinical practice. Anemia, neutropenia and 

thrombocytopenia induced by chemotherapy 

regimens may cause life-threatening 

complications such as severe infections and 

hemorrhagic complications. Moreover, these 

side effects may also necessitate dose 

reduction and/or delay in schedules of 

chemotherapy treatment (2,3).  

In this study we aimed to evaluate the 

alterations in hematological parameters due to 

the adjuvant chemotherapy treatment in 

patients with colorectal cancer.  

 

MATERIAL AND METHOD  

 
In this retrospective study, socio-demographic 

and clinical characteristics of 140 patients with 

colorectal cancer who were admitted to 

Zonguldak Karaelmas University Medical 

Faculty Practice and Research Hospital 

Medical Oncology Outpatient Clinic were 

evaluated. The study was approved by the local 

ethics committee (Date: 31.05.2007, No: 

B.30.2.ZKÜ 0.70.10.00/001-462-6059). 

In a total of 140 cases diagnosed with 

colorectal cancer were evaluated. Among these 

patients 57 received adjuvant chemotherapy 

(40.7%), and the most frequently implemented 

chemotherapy regimen was Mayo regimen 

(84.2%), 5-fluorouracil-folinic acid + Folinic 

acid (5 FU-FA) for 6 cycles.  Patients' 

demographic characteristics, localization and 

size of the tumor, local recurrence and / or 

metastasis location and date, in patients who 

had received adjuvant chemotherapy complete 

blood count values before and after treatment 

were recorded. 

Statistical analyses  

Descriptive statistics of the data are given as 

number, % frequency and mean ± Standard 

Deviation (SD) or median value. Kolmogorov-

Smirnov test was used in the normality test of 

the variables. The differences in whole blood 

count parameters before and after 

chemotherapy and changes in tumor markers 

were examined by repeated covariance 

analysis. In this analysis, whether or not 

metastasis developed, whether or not blood 

transfusion was performed and the duration of 

chemotherapy were taken as the common 

variables. Data analyzed using SPSS software 

for windows (IBM SPSS 11.5, IBM Corp, 

NY). The significance level was set at 

p<0.005.   

 

RESULTS 

  
In a total of 140 patients (73 male and 67 

female) with colorectal cancer were 

investigated. The ages of the patients ranged 

from 29 to 89 years, and the mean age of the 

patients was 62.13 ± 1.11 years. Among 

patients 47.9% were smoking. Localizations of 

the tumors are summarized in Table 1.     

 
Table 1. Localizations of the tumors 

Localization  Number  % 

Rectum 64 45.7 

Cecum and ascending colon 30 21.4 

Sigmoid colon 21 16.4 

Descending colon  19 13.6 

Transverse colon 6 4.3 
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When our cases were examined 

according to local recurrence and metastasis 

during diagnosis or follow-up; it was 

determined that local recurrence developed in 

15 (10.7%) of 140 cases, metastasis was 

detected at the time of diagnosis in 39 (27.9%), 

and metastasis developed during clinical 

follow-up in 11 cases (7.8%). 

When the latest cases of our cases were 

examined; of the 140 cases, 89 (63.6%) were 

in remission, 20 (14.3%) were in relapse stage 

and 31 (22.1%) died due to various reasons. 

When our cases were evaluated in terms of 

overall follow-up, overall survival and disease-

free survival; mean follow-up duration was 

23.46 ± 2.16 months, mean overall survival 

was 103.83 ± 14.53 months and median overall 

survival was 66.00 ± 7.21 months, mean 

disease-free survival was 27.2 ± 4.1 months 

and median disease-free survival time was 13.0 

± 1.5 months. 

Serum hemoglobin (HGB) levels, white 

blood cell (WBC), platelet (PLT) count, red 

blood cell distribution width (RDW), and mean 

erythrocyte volume (MCV) values of 57 

patients who received adjuvant chemotherapy 

before and after treatment were investigated 

(Table 2).  

 
Table 2. Alterations in hematological parameters 

after adjuvant chemotherapy  

 
 Before adjuvant 

chemotherapy 

After adjuvant 

chemotherapy 

p 

WBC (x 103/uL) 7.46 ± 0.53 5.75 ± 0.36 0.001 

MCV (fL) 83.98 ± 1.35 81.66 ± 1.38 0.001 

RDW (%) 17.38 ± 0.80 19.08 ± 0.81 0.001 

PLT (x 103/uL) 352.12 ± 23.58 226.75 ± 14.51 0.001 

 

 

HGB 

(g/dL) 

Metastasis(-) 11.98 ± 0.17 11.37 ± 0.16 0.47 

Metastasis(+) 11.47 ± 0.44 10.96 ± 0.42 0.12 

Transfusion(-) 12.36 ± 0.29 11.41 ± 0.27 0.002 

Transfusion(+) 11.08 ± 2.86 10.92 ± 0.27 0.68 

 

 

When the changes in hemoglobin (HGB) 

levels after adjuvant chemotherapy were 

examined; it was determined that HGB levels 

were decreased in patients with and without 

blood transfusion and this decrease was 

significant in the group without blood 

transfusion (p = 0.002). In other words, the 

decrease in hemoglobin levels due to 

chemotherapy in blood transfusions is partially 

preserved. The decrease in HGB in the 

metastatic and non-metastatic groups was 

similar and there was no significant effect of 

metastasis on blood HGB levels (p = 0.776). 

There was no significant effect of 

chemotherapy duration on HGB levels (p = 

0.476).   

There was a significant decrease in WBC 

levels after adjuvant chemotherapy (p = 0.002) 

and this decrease was not affected by 

metastasis (p = 0.576); In other words, WBC 

values were significantly decreased in all 

patients with or without metastasis, after 

adjuvant chemotherapy. While the effect of 

blood transfusion on WBC levels was not 

significant (p = 0.589), the effect of the 

duration of chemotherapy on WBC levels was 

also not significant (p = 0.796). 

Mean erythrocyte corpuscular volume 

levels decreased significantly after adjuvant 

chemotherapy (p = 0.001), this decrease 

remained the same in patients with and without 

metastasis (p = 0.230), and in patients with and 

without blood transfusion (p = 0.563). There 

was no significant relationship between the 

duration of chemotherapy and MCV levels (p 

= 0.200).  

It was found that erythrocyte distribution 

width (RDW) levels increased significantly 

after adjuvant chemotherapy (p = 0.001), this 

increase remained the same in patients with 

and without metastasis (p = 0.935), and this 

increase was similar in patients with and 

without blood transfusion (p = 0.222). There 

was no significant relationship between 

chemotherapy duration and RDW levels (p = 

0.522). 

 When the changes in PLT levels were 

evaluated in patients receiving adjuvant 

chemotherapy; there was a significant decrease 

in PLT levels calculated after chemotherapy 

without considering the modifying factors (p = 

0.001). This decrease was similar in the group 

with and without metastasis (p = 0.082) and in 

the group with and without blood transfusion 
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(p = 0.067). In this case, we can say that 

metastasis and blood transfusion have no 

significant effect on PLT levels. In addition, 

there was no significant relationship between 

the duration of chemotherapy and PLT levels 

(p = 0.626).  

 

DISCUSSION 

 
There was a significant decrease in WBC, 

Hgb, MCV and PLT levels after adjuvant 

chemotherapy and this decrease was not 

affected by metastasis, duration of 

chemotherapy and blood transfusions. It was 

observed that MCV levels decreased 

significantly after adjuvant chemotherapy, and 

this decrease was found to be the same in 

patients with and without metastasis, and in 

those with and without blood transfusion. 

RDW levels were found to be significantly 

increased after adjuvant chemotherapy, this 

increase was found to be the same in patients 

with and without metastasis, and in those with 

and without blood transfusion. There was no 

significant relationship between chemotherapy 

duration and RDW levels. These data were 

also in agreement with the bone marrow 

suppressing properties of adjuvant 

chemotherapy. In addition elevated RDW 

values after chemotherapy may be showing the 

inflammatory response of the body.  

Adjuvant chemotherapy has been shown to be 

beneficial on recurrence and survival in 

patients with colorectal cancer (4,5). The 

mostly prescribed chemotherapy regimen was 

FUFA in this group of patients. FUFA is 

known to be well-tolerated with mild toxicities 

(6). Myelosupression and gastrointestinal side 

effects are the main side effects associated 

with FUFA treatment (7). Unfortunately, 

chemotherapy induced anemia and or 

thrombocytopenia is a common problem in 

oncology clinics (8). Severe neutropenia or 

anemia is not common associated with FUFA 

and we also did not determine severe clinical 

alterations in hemoglobin and WBC count 

levels in patients treated with FUFA (9). 

However, we determined a significant decrease 

in WBC levels after adjuvant chemotherapy 

which was not affected by the presence of 

metastasis, blood transfusions or the duration 

of chemotherapy. 

Chemotherapy-induced thrombocytopenia is 

one of the most important causes of 

thrombocytopenia in patients with cancer. 

Persistent and severe thrombocytopenia may 

cause life-threatening complications. Ten et al 

(10) reported that the overall 

thrombocytopenia frequency was 21.8% in 614 

patients receiving different chemotherapy 

regimens and the highest frequencies 

of thrombocytopenia were defined in patients 

receiving carboplatin therapy. Hitron et al (11) 

investigated the results of 254 patients 

receiving 278 chemotherapy regimens and 

reported that, the incidence of clinically 

significant chemotherapy induced 

thrombocytopenia was present in 10.1% of 

patients. Inanc et al (12) reported a decrease in 

platelet count and mean platelet volume, but an 

increase in MCV levels in patients who 

received oxaliplatin (XELOX) and 

Bevacizumab combination therapy for 

colorectal cancer. In our study, we also 

determined a significant decrease in PLT levels 

calculated after chemotherapy regardless of the 

duration of chemotherapy, metastasis or blood 

transfusion effects.  

Recently MCV has been studied in patients 

treated for colon cancer. Inanc et al reported a 

significant increase in MCV levels after 

Capecitabine- based chemotherapy in patients 

with metastatic colorectal cancer which can be 

considered as a predicting factor for treatment 

response (13). Scarabelli et al (14) also 

reported similar results with a significant 

increase in MCV levels in patients with breast 

or colon ca who were treated with 

Capecitabine. However we determined a 

significant decrease in MCV levels in patients 

with colon cancer who were treated with 

FUFA.  

Red cell distribution width is known to be 

associated with systemic inflammation (15). 

Increase in RDW values have been suggested 

as a diagnostic and prognostic tool in colon 

cancer patients (16,17). Very recently, in a 

meta-analysis of 49 studies, elevated 

pretreatment RDW level was suggested as a 

negative predictor for cancer prognosis (18). 

We determined a significant increase in RDW 

values after chemotherapy which may be 

associated with increased inflammatory 

response.  

There are some limitations of this 

study that should be mentioned. First is the low 

number of patients and secondly we did not 

analyze the association of these alterations in 
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blood parameters with the prognosis of 

patients. 

In conclusion, chemotherapy induced 

alterations in complete blood count parameters 

are obvious and should be taken into account 

by the clinicians. The association of these 

alterations in blood parameters with the 

prognosis of patients should be investigated in 

further studies.    
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