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ABSTRACT 

Cancer is a foremost cause of death all over the world and invasive surgeries chemo-radiotherapy are the 

treatment of choice. There are cases where there is need to rely on chemo-radiotherapy either 

independently or in combination with surgery. However, these therapies highly compromise the patient’s 

quality of life due to their side effects. The current study was aimed to analyse the side effects of chemo-

radiotherapy after three weeks of exposure to therapy, to see the pattern of haematological parameters on 

subsequent cycle and to assess the gender wise response of treatment with simple cost effective 

investigation. It was a retrospective analysis of cancer patients who were planned for chemo-radiotherapy 

for solid malignancies in a cancer institute. A retrospective study was carried out to evaluate effects of the 

chemo-radiotherapy on the various blood cells in 444 cancer patients with male to female ratio of 1:1. 

Patients were divided into different groups. All the haematological parameters were reassessed and mean 

values was collected. Data were analyzed statistically where ever needed. A good leucocytic and 

neutrophilic response after first cycle was seen in males rather than females. A statisitically significant 

increased number of lymphocytes (p value 0.02), monocytes (p value 0.05) and platelets (p value 0.05) 

was seen in male patients after later on cycles of treatment. All the hematological parameters were stable 

in females except low leucocytic counts and neutropenia after first cycle of treatment with very low 

leucocytic counts in the later cycles. Investigation of complete blood count is still a cost effective tool to 

assess the hematological effects of therapy in cancer patients. Increased number of lymphocytes and 

monocytes can also be correlated with good hematological response for treatment.  
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INTRODUCTION 

Cancer has emerged as a major leading cause of death in India as well as world. The carcinoma is treated 

depending on the stage of the spread and type and its origin such as epithelial or mesenchymal. Majority 

of the malignancies, diagnosed in the early phase are to be treated either by radiotherapy, surgery or 

chemotherapy (Ferrara et al., 2004; Motzer et al., 2006; Gurgan et al., 2008). Many chemotherapeutic 

agents, in addition to destroying the malignant cells can have some adverse effects during and after the 

treatment (Gibson and Keefe, 2006). But chemotherapy also induces some changes in the bone marrow 

hence results in various haematological manifestations like anaemia, leucopenia and thrombocytopenia. 

In addition radiation also causes haemolysis of the red blood cells hence resulting in anaemia (Zeuner et 

al., 2007).  

Thrombocytopenia is a general problem experienced by cancer patients, which usually is a result of the 

use of conventional chemotherapy (Trinova et al., 2007; Kuter, 2006; Elting et al., 2001 and Cantor et al., 

2003). Many studies have been done on the haematological manifestation of cancer therapy. The current 

study was aimed to analyse the side effects of treatment after three weeks, to see the pattern of 

haematological parameters on subsequent cycle of therapy and to assess the gender wise response of 

treatment.  
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MATERIALS AND METHODS 

Methods 

Total 444 samples collected from patients of various solid malignancies, intended for chemo-radiotherapy 

were analysed retrospectively. The age group for all samples ranged between 6-94 years with male (M) to 

female (F) ratio of 1:1. Reports of all the blood samples collected in EDTA vacutainers and processed 

with automated hematology analyzer were re-collected. All the patients were divided into different groups 

depending upon the number of cycle of therapy (Table 1). Detailed statistical analyses of haematological 

parameters such as hemoglobulin concentration (Hb gm%), total leucocytic count (TLC), absolute values 

of granulocytes/agranulocytes and platelets was carried out (Lewis, 2006). Prechemo-radiotherapy values 

of all parameters both in males as well as females were compared with three weeks post treatment values 

of subsequent cycles. 

Statistical Analysis Used 

The descriptive data were given as means ± SD. The groups were compared through ANOVA single 

factor assessment and the differences were considered to be statistically significant and very significant 

when the   value obtained was <0.05, <0.002, respectively. 

 

RESULTS AND DISCUSSION 

Results 

The values of all haematological parameters after each subsequent cycle were compared and results were 

obtained. The mean values of haemoglobin (Hb gm%) were low in both the males and female patients 

before the start of treatment and no statistic significance was detected during the cycles (Table 2).  

There was statistically insignificant 17.3% increase in TLC values in male and 2.6% fall in female 

patients. A significant fall in TLC was detected in fourth and fifth cycles in males and later on cycles in 

females (Table 3). 

A significant fall in ANC was detected in female patients on first cycle followed by continuous reduction 

in ANC in males up to fifth subsequent cycle (Table 4). In addition, significant reduction in absolute 

lymphocytic count (ALC) was noticed in males on first cycle with significant increase in subsequent 

cycles. A very significant rise in ALC was seen after fifth cycle in males (Table 5).  

Increased AMC, AEC and reduced platelets count were seen in male patients whereas female patients 

have shown increased AMC only (Table 6). 

The results showed that the platelet counts in males and females were decreased by 62.5% and 54.3 % 

respectively after first dose and showed continuous decrease at subsequent visits with maximum low 

counts by 52.5% and 23.9% respectively during treatment. A significant fall in platelet counts was seen in 

male patients after fifth cycle of treatment. With later on cycles female patients showed increased 

platelets counts.  

Discussion 

The haematopoietic cells are placed among the most rapidly dividing cells in the body, so are most 

sensitive to chemo-radiotherapy (Younis et al., 2014). The various hematopoietic growth factors, 

commonly used to promote hematopoietic improvement following chemotherapy cannot prevent the 

occurrence of drug induced suppression of hematopoietic elements (Broudy, 1997). Although, occurrence 

of low platelets count is more common amongst the acute leukaemia patients but it also acts like a dose 

limiting factor for chemo-radiotherapy administration in solid malignancies too (Trinova et al., 2007; 

Kuter, 2006; Elting et al., 2001 and Cantor et al., 2003). Approximately, 10-25% of malignant neoplasm 

patients that have been treated with intensive chemotherapy, suffer from incidence of thrombocytopenia 

(Dolan, 2000).  

Anaemia is a common complication in cancer patients on treatment with chemo-radiotherapy. It is well 

associated with poor clinical outcomes (Younis et al., 2015). Various supportive measures can be used to 

treat the anaemia such as erythropoiesis-stimulating agents, red blood cell transfusions, or both. In the 

current study no significant fall in heamoglobin levels was detected after 21 days of exposure to the 

therapy. The reason may be the appropriate use of additional supportive measures, along with the therapy. 
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As treatment with erythropoiesis-stimulating agents should not be considered until hemoglobin levels are 

less than 10 g/dl, oral preparation were given to the patients prophylectically (Beghe et al., 2004). 

 

Table 1: Showing Division of Patients into Groups 

Groups Number of Cycle 

Group1  Before therapy 

Group 2  First  

Group 3  Second  

Group 4  Third 

Group 5  Fourth  

Group 6  Fifth  

Group 7  Sixth  

Group 8  Random next subsequent cycle  

Group 9  Random later on cycle 

 

The TLC in both male and female patients, before and after treatment were analysed. The values of 

parameter were decreased in females by 3.1% with significant reduction in values in later on cycles. In 

addition TLC was increased in males by 16% after 21 days of first cycle of treatment with significant fall 

in counts on subsequent levels but improved counts were seen late in the treatment. These findings 

indicate the significant effects of therapy in cancer patient’s hematology. Upon exposure to the radio and 

certain chemotherapeutic agents, significant fall in the TLC in the patient can be seen. And decreased 

TLC can further compromise the immune response in the patients (Spitz et al., 2005). The first cycles of 

treatment has predictive value of leucocytic counts and can help in determining the patients who are at 

risk. And also helps in predicting neutropenic complications in later cycles as seen in female patients in 

the current study (Blay et al., 1996; Silber et al., 1998).  

 

Table 2: Values of Haemoglobin (Hb gm%) Levels 

Groups Hb gm% Significance (P Value) 

M  F  M  F 

Group1  11.7±2.1 9.6±1.6 No No 

Group 2 11.5±2.1 10.5±1.1 

Group 3 11.4±2.1 10.7±1.7 

Group 4 11.5±1.4 10.6±1.5 

Group 5 11.8±1.4 11.0±1.4 

Group 6 10.7±2.7 11.1±1.6 

Group 7 11.1±2.7 11.1±2.7 

Group 8 11.3±3.5 14.8±2.2 

Group 9 12.3±3.5 13.5±385 

 

Cytotoxic chemotherapy can further suppress the hematopoietic system hence can impair the protective 

mechanisms of host as well as limits the doses of chemotherapy. Neutropenia, the most serious 

hematologic toxicity, is associated with the risk of life-threatening infections as well as chemotherapy 

dose reductions and delay in the treatment.  

After first cycle with chemo-radiotherapy a significant absolute neutropenia in female patients was 

observed with significant neutrophila was seen in males. On further cycles of treatment continuous 

significant reduction was seen with maximum reduction of ANC in later cycles. It shows that the 

anticancer therapy affects the neutrophils hence resulting in neutropenia. It is also in correlation with the 

literature that the patient's initial good hematologic response to chemotherapy is the risk factor for later 

neutropenic complications (Meza et al., 2002). Our results were more or less similar with the findings of 

Blayney et al., (1987) and Silber et al., (1998).   
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Table 3: Values of TLC Levels in all Groups 

Groups    TLC (× 10
9
/L) Statistical Analysis (P Value) 

M F M  F  

Group1 8.6±4.1 7.7±3.9   

Group 2 10.4±1.6 7.4±5.9 No No 

Group 3  8.2±3.2 6.9±3.3 

Group 4   7.2±2.5 6.7±3.3 

Group 5  7.7±5.6 6.2±2.7 Yes, 0.05 

Group 6  5.4±3.5 8.9±1.4 Yes, 0.01 

Group 7  11.7±2.5 13.7±2.0 No 

Group 8  10.3±4.5 10.4±1.3 

Group 9  16.4±8.3 4±1.3 0.009 

 

In the current study, after first exposure to chemotherapy a statistically significant reduction in ALC was 

noticed in males with constant significant increase in ALC and AMC in next subsequent cycles. And it 

turned out to be very significant after further cycles. On the other hand, statistically insignificant fall in 

ALC was noticed in females. Studies done in the past have also shown decline in ALC during treatment 

(Iqbal et al., 2015; Lissoni et al., 2008). Increased ALC are positively correlated with good tumour 

immunity (Rana et al., 2015). But recent research in the analysis of tumor immunobiology is emphasising 

that chemotherapy may play some important role by acting on anticancer immunity. A study conducted 

by Lissoni et al., (2008) have shown that, the cancer patients who achieved tumor regression in response 

to chemotherapy had higher lymphocytic mean count at the end of the chemotherapeutic treatment with 

respect to the values seen before the onset of treatment. On the opposite, low counts of lymphocyte mean 

was observed in patients with slow or poor response (Lissoni et al., 2008). As seen in current study male 

patients showed good neutrophilic response along with reduced ALC in early phase of treatment. And 

increased ALC, AMC was observed with subsequent cycles along with neutropenia in the later stages. It 

may be considered that male patients in the current study have shown good immune response on 

chemotherapy.  

 

Table 4: Values of ANC in Various Groups 

Groups    ANC (× 10
9
/L) Statistical analysis (p value) 

M F M  F  

Group1 6.0±0.9 5.1±0.4   

Group 2 8.3±0.3 4.7±1.9 Yes, 0.01  Yes, 0.02 

Group 3  4.5±0.2 4.7±0.9 Yes, 0.05 No 

Group 4   4.4±0.2 5.1±0.2 No  

Group 5  3.9±0.2 4.3±0.3 Yes, 0.01 

Group 6  1.5±0.2 5.1±0.5 Yes, 0.006 

Group 7  7.3±0.4 10.4±0.3 No 

Group 8  6.0±0.3 7.6±0.8 

Group 9  6.7±9.0 1.4±0.5 

 

In the current study the thrombocytopenia was noticed in males and females by 62.5% and 54.3 % 

decrease in platelets count in comparison to pre treatment counts with maximum low counts by 52.5% 

and 23.9% respectively. These finding are comparable with the results shown in the study done by Younis 

et al., (2014). These results evidently reveal thrombocytopenia in the cancer patients when exposed to the 

radio and chemo therapy (Hassan, 2013). Therefore, a reduction in platelet count may primarily lead to 

incidence of bleeding that may range from mild to severe. Severe bleeding in the presence of 

thrombocytopenia or when coupled with other clotting disorders can lead to serious morbidity or death 

(Trinova et al., 2007; Kuter, 2006; Elting et al., 2001 and Cantor et al., 2003). 
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Table 5: Values of ALC in Various Groups 

Groups    ALC (× 10
9
/L) Statistical Analysis (P Value) 

M F M  F  

Group1 2.2±0.2 2.2±0.9   

Group 2 1.7±0.2 2.4±0.2  Yes, 0.006  No 

Group 3  2.7±0.1 2.6±0.3  Yes, 0.02 

Group 4   2.3±0.1 1.6±0.2 No  

Group 5  3.0±0.1 1.6±0.3 Yes, 0.01 

Group 6  2.9±0.2 2.7±0.3 Yes, 0.01 

Group 7  3.7±0.2 2.8±0.2 No  

Group 8  2.5±0.1 2.1±0.4 No  

Group 9  9.0±1.0 1.4±0.7 No  

 

In short, at our institution complete blood counts has been used to assess the hematological parameter 

status of cancer patients after three weeks of exposure to therapy. It was observed that both the genders 

respond differently to the chemo-radiotherapy on subsequent cycles. It is also mentioned in the literature 

that different individuals respond differently to the same chemotherapeutic agent. Furthermore, other 

factors like genetic, physiologic, and environmental are also likely to contribute to variation in 

individuals. A range of clinical studies done in the past years have also suggested that population is a 

significant predictor of response to chemotherapy and side effects (Lavey et al., 1994; Millward et al., 

2003).  

 

Table 6: Values of AMC and AEC in Various Groups 

Groups  AMC (× 10
9
/L) AEC (× 10

9
/L) F Significance (p value)  

(AMC)          (AEC) 

M F M F M F M F 

Group 1 0.3±0.02 0.3±0.04 0.1±0.01 0.1±0.01 No  

 

No  No 

 

No 

Group 2 0.2±0.03 0.2±0.06 0.2±0.02 0.1±0.04 

Group 3 0.2±0.06 0.1±0.03 0.1±0.01 0.1±0.04 

Group 4 0.3±0.04 0.3±0.04 0.1±0.01 0.2±0.04 

Group 5 0.5±0.06 0.2±0.06 0.3±0.01 0.1±0.04 Yes, 

0.01 

No Yes, 

0.01 

No 

Group 6 0.9±0.04 0.9±0.5 0.1±0.02 0.2±0.03 Yes, 

0.01 

No No No 

Group 7 0.5±0.01 0.3±0.5 0.2±0.01 0.2±0.03 No No No No 

Group 8 0.6±0.08 0.4±0.8 0.2±0.01 0.3±0.02 

Group 9 0.5±0.10 0.1±0.4 0.2±0.26 0.03±0.002 

 

Conclusion 

A lot of research work has already been done on the haematological side effects of chemo-radiotherapy 

and new techniques have been developed to make out these. The routine investigation of complete blood 

count is still an efficient as well as an economical tool to assess the hematological effects of therapy in 

cancer patients. The dissimilar host reaction was seen in males and females. Increased number of 

lymphocyte and monocytes are correlated with good hematological response for treatment. On the other 

hand leucopenia and neutropenia at first cycle of therapy is associated with poor hematological outcome 

late in the treatment. 

  

ACKNOWLEDGMENTS 

We acknowledge Dr. Amrit Pal Singh Rana, Associate Professor Surgery GGS Medical College Faridkot 

for his valuable support. 



International Journal of Innovative Research and Review ISSN: 2347 – 4424 (Online) 

An Online International Journal Available at http://www.cibtech.org/jirr.htm 

2017 Vol. 5 (4) October-December, pp.22-28/Rana et al. 

Research Article 

 Centre for Info Bio Technology (CIBTech)  27 

 

REFERENCES 

Beghe C, Wilson A and Ershler WB (2004). Prevalence and outcomes of anemia in cancer: a systematic 

review of the literature. American Journal of Medicine 116(7A) 11S–26S. Available doi: 

10.1016/j.amjmed.2003.12.008. 

Blay JY, Chauvin F, Le Cesne A, Anglaret B, Bouhour D, Lasset C et al., (1996). Early lymphopenia 

after cytotoxic chemotherapy as a risk factor for febrile neutropenia. Journal of Clinical Oncology 14 

636–43. 

Blayney DW, Longo DL, Robert CY, Mark HG, Susan MH, Marcia GP et al., (1987). Decreasing 

risk of leukemia with prolonged follow-up after chemotherapy and radiotherapy for Hodgkin's disease. 

The New England Journal of Medicine 316(12) 710-4. 

Broudy VC (1997). Stem cell factor and hematopoiesis. Blood 90 1345–64. 

Cantor SB, Elting LS, Hudson DV and Rubenstein EB (2003). Pharmaco economic analysis of 

oprelvekin (Recombinant Human Interleukin-11) for secondary prophylaxis of thrombocytopenia in solid 

tumor patients receiving chemotherapy. Cancer 97(12) 3099-106. 

Dolan S (2000). Haemorrhagic problems In Nursing in Hematological Oncology, Grundy M (edition), 

(Elsevier Health Sciences, London, UK). 339.  

Elting LS, Rubenstein EB, Martin CG, Kurtin D and Rodriguez S (2001). Incidence cost and 

outcomes of bleeding and chemotherapy dose modification among solid tumor patients with 

chemotherapy-induced thrombocytopenia. Journal of Clinical Oncology 19 1137-46. 

Ferrara N, Hillan KJ, Gerber HP and Novotny W (2004). Discovery and development of 

bevacizumab, an anti-VEGF antibody for treating cancer. Nature Reviews Drug Discovery 3 391-400.  

Gibson RJ and Keefe DM (2006). Cancer chemotherapy-induced diarrhoea and constipation: 

mechanisms of damage and prevention strategies. Support Care Cancer 14 890-900. 

Gurgan T, Salman C and Demirol A (2008). Pregnancy and assisted reproduction techniques in men 

and women after cancer treatment. Placenta 29 152-9.  

Hassan BAR (2013). Role of cancer and chemotherapy in the incidence of thrombocytopenia. 

Pharmaceutica Analytica Acta 4 e157. Doi: 10.4172/2153-2435.1000e157. 

Iqbal M, Younis M, Shoukat N, Shaikh S, Akram N, Abbas R et al., (2015). Hematological study of 

cancer patients with radio-chemotherapy. Science Letters 3(2) 75-9. 

Kuter DJ (2006). Thrombopoietin: Biology and Potential Clinical Applications in Thrombocytopenia. 

McCrae KR (edition), (Taylor & Francis Group, New York, USA) 17-51. 

Lavey RS, JD Tward, LT Li, Brooks J, McBride WH, Dempsey WH, Dewhirst MW and Brizel DM 
(1994). Hematocrit is significantly associated with the oxygenation of murine FSa tumors. International 

Journal of Radiation Oncology Biology Physics 30(1) 311-2. 

Lewis S (2006). Reference ranges and normal values. In: Dacie and Lewis Practical Hematology, 10th 

edition (edition SM Lewis, BJ Bain & I Bates) (Churchill Livingstone, Philadelphia, USA) 11–24. 

Lissoni P, Messina G, Balestra A, Colciago M, Brivio F, Fumagalli L et al., (2008). Efficacy of cancer 

chemotherapy in relation to synchronization of cortisol rhythm, immune status and psychospiritual profile 

in metastatic non-small cell lung cancer. In Vivo 22(2) 257-62.  

Meza L, Baselga J, Holmes FA, Liang B and Breddy J (2002). Incidence of febrile neutropenia (FN) is 

directly related to duration of severe neutropenia (DSN) after myelosuppressive chemotherapy. 

Proceedings of the American Society of Clinical Oncology 21 28. 

Millward MJ, Boyer MJ, Lehnert M, Clarke S, Rischan D, Goh BC et al., (2003). Docetaxel and 

carboplatin is an active regimen in advanced non-small-cell lung cancer: a phase II study in Caucasian 

and Asian patients. Annals of Oncology 14 449–54.  

Motzer RJ, Michaelson MD, Redman BG, Hudes GR, Wilding G, Figlin RA et al., (2006). Activity 

of SU11248, a multitargeted inhibitor of vascular endothelial growth factor receptor and platelet-derived 

growth factor receptor, in patients with metastatic renal cell carcinoma. Journal of Clinical Oncology 24 

16-24.  



International Journal of Innovative Research and Review ISSN: 2347 – 4424 (Online) 

An Online International Journal Available at http://www.cibtech.org/jirr.htm 

2017 Vol. 5 (4) October-December, pp.22-28/Rana et al. 

Research Article 

 Centre for Info Bio Technology (CIBTech)  28 

 

Rana APS, Kaur M, Zonunsanga B, Puri A and Kuka AS (2015). Preoperative Peripheral Blood 

Count in Breast Carcinoma: Predictor of Prognosis or a Routine Test, International Journal of Breast 

Cancer 5. Article ID 964392 http://dx.doi.org/10.1155/2015/964392. 

Silber JH, Fridman M, DiPaola RS, Erder MH, Pauly MV and Fox KR (1998). First-cycle blood 

counts and subsequent neutropenia, dose reduction, or delay in early-stage breast cancer therapy. Journal 

of Clinical Oncology 16 2392–400.  

Spitz MR, Wu X and Mills G (2005). Integrative epidemiology: from risk assessment to outcome 

prediction. Journal of Clinical Oncology 23 267–75. 

Trinova L, Gerli G, Cattaneo M, Bladucci L, Ershler W and de Gaetano G (2007). Platelet 

Disorders in the Elderly: Blood Disorders in the Elderly, (Cambridge University Press, Cambridge, UK). 

420-31. 

Wilson-Royalty M, Lawless G, Palmer C and Brown R (2002). Predictors for chemotherapy-related 

severe or febrile neutropenia: a review of the clinical literature. Journal of Oncology Pharmacy Practice 7 

141–47.  

Younis M, Abbas R, Hussain A, Mehmood SS, Hassan IU, Iqbal M et al., (2015). Anti-breast cancer 

therapy may affect blood and liver cells. Bioorganic & Medicinal Chemistry Letters 1 1-4. 

Younis M, Iqbal M, Shoukat N, Abbas R, Wattoo FH and Shahzad KA (2014). Chemotherapy and 

radiotherapy, a cause of hypertension and weight loss in cancer patients. Science Letters 2 53-5. 

Younis M, Iqbal M, Shoukat N, Nawaz B, Watto FH and Shahzad KA (2014). Effect of 

chemotherapy and radiotherapy on red blood cells and hemoglobin in cancer patients. Science Letters 2 

15-18. 

Zeuner A, Signore M, Martinetti D, Bartucci M, Peschle C, De Maria R et al., (2007). 
Chemotherapy-induced thrombocytopenia derives from the selective death of megakaryocyte progenitors 

and can be rescued by stem cell factor. Cancer Research 67 4767–73. 


