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Abstract 
Background: the number of cancer cases increasing not only in adult patients but also during 

childhood overall the world. Treatment   with chemotherapy differs according to the case and 

type of cancer. Some of these systems produce toxic effects especially for the children which 

may be dangerous or even fatal. So that, studying these toxicities and adverse effects may 

help in improving patient outcomes and survive their life. 

Objective: to investigate the most common acute adverse effects of cancer patients 

undergoing cytotoxic chemotherapy. 

Methodology: sixty one (61) patients diagnosed with different types of cancer were enrolled 

in this study (39 males and 22 females) in the Oncology center, Pediatric Department/ Imam 

Hussein hospital of Kerbala/Iraq. The age of them was from 7 months to 17 years.  Types of 

cancers were classified according to the histopathological features and clinical diagnosis and 

classified according to the affected organ. Venous blood was taken from each patient at 

morning before taken the drug for further investigations such as complete blood count and 

biochemical assay.  

Results: mean ± stander error for weight of male (20±1.71) and for female (18.86±1.80), and 

the age of patients was (7months-17years). The cases where distributed as 56.45% of cases 

were in urban area and 41.53 % in rural area. 76.57% of patients were poor, while 26.31 % 

were middle and 15.78% were classified as rich patients. Significant differences were 

observed in types of cancers between male and female patients (p≤0.05). In addition, the 

effect of chemotherapy was clear on the number of White Blood Cells (WBC) since etoposide 

and cytosar have no effect on WBC number other than drugs. While drugs have non-

significant effect on hemoglobin concentration. Effect of vincristine and Leucovorine drugs 

led to a significant decrease in the number of blood platelets. Effect on renal function markers 

also were examined and the urea and creatinine were affected largely by the interactions 

between the drugs. 

Conclusion: patients who are diagnosed with cancer may lose their life not only by cancer 

disease, but may because of the treatment by chemotherapy drugs systems since some 

interactions between these drugs may be fatal in addition to their toxicities. There for, 

choosing correct drugs with correct doses have a large role to save their life. 
 

Keywords:  cancer, chemotherapy, acute toxicities, drug interactions. 
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الوصابٍي بالاورام  الورضىالسوٍت الحادة لادوٌت العلاج الكٍوٍائً الوستخذم لعلاج تقٍٍن 

/العراقالخبٍثت فً هحافظت كربلاء  

 وفاء فىزي ابراهٍن، اٌواى حسٍي ًاصر، أساهت احوذ هادي، هروج رزاق عبىد، سارة ٌحٍى هحوىد

 الخلاصت

انطفٕنخ فٙ يشؽهخ  خلال ٔؽزٗيغ يشٔس انٕلذ ، اصدادد ػذد ؽبلاد انسشغبٌ نٛس فمػ نذٖ انًشظٗ انجبنغٍٛ    الخلفٍت:

ثؼعب يٍ  ْزِ الأَظًخ رُزظ  ؽٛش اٌ  عًٛغ أَؾبء انؼبنى. رخزهف أَظًخ انؼلاط  انكًٛٛبئٙ ٔفمًب نؾبنخ َٕٔع انسشغبٌ

نهذٔٚخ انكًٛٛبٔٚخ زا ، فإٌ دساسخ انزأصٛشاد انسهجٛخ ن ؽزٗ يًٛزخ الأغفبل ٔانزٙ لذ ركٌٕ خطٛشح أٔػهٗ رأصٛشاد سبيخ خبصخ 

  لذ رسبػذ فٙ رؾسٍٛ َزبئظ انًشظٗ ٔانجمبء ػهٗ لٛذ انؾٛبح.

ٔربصٛشارٓب : انزؾمك يٍ اٜصبس انعبسح انؾبدح الأكضش شٕٛػًب نًشظٗ انسشغبٌ انخبظؼٍٛ لأَظًخ انؼلاط انكًٛٛبئٙ الهذف

 نخلاٚب.ا انسًٛخ ػهٗ

إَبس( فٙ  22ركٕس ٔ  39)ثٕالغ ٔانسشغبٌ رى رشخٛصٓى ثإَٔاع يخزهفخ يٍ يشٚعب ( 61) ٔاؽذ ٔسزٌٕ سغم  الوٌهجٍت:

سجؼخ  7يٍ  انًشظٗفٙ كشثلاء / انؼشاق. رشأؽذ اػًبس  ًٛٙانزؼه يشكض الأٔساو ، لسى الأغفبل / يسزشفٗ الإيبو انؾسٍٛ

انًشظٛخ ٔانزشخٛص انسشٚش٘  سًبد انُسٛغٛخان ثبلاػزًبد ػهٗ. صُفذ إَٔاع انسشغبَبد ُخسسجؼخ ػشش  17أشٓش إنٗ 

يخزجشٚخ فؾٕصبد  لاعشاء ػذحانؼعٕ انًصبة. سؾجذ ػُّٛ انذو انٕسٚذ٘ يٍ كم يشٚط فٙ انصجبػ لجم أػطبء انذٔاء ٔ

 انكبيم ٔانًمبٚسخ انجٕٛكًٛٛبئٛخ.كبؽزسبة ػذد كشٚبد انذو 

( ، ٔكبٌ ػًش 1.80±  18.86) بس( ٔنلأ1.71َ±  20نزكٕس )انٕصٌ انًؼٛبس٘  انخطأ ±ًزٕسػ ان رى اؽزسبة الٌتائح:

٪ يٍ انؾبلاد فٙ انًُبغك انؾعشٚخ ٔ 56.45سُخ(. ٔصػذ انؾبلاد ؽٛش كبَذ َسجخ  17 -أشٓش  7) يٍ انًشظٗ

٪ 26.31فئخ انفمٛشح، ٔ َسجخ ٪ يٍ انًشظٗ ظًٍ ان76.57ايب انؾبنخ انًؼٛشٛخ كبَذ َسجخ  ٪ فٙ انًُبغك انشٚفٛخ.41.53

 ػُذ يسزٕٖ اؽزًبنٛخ يؼُٕ٘ اخزلاف ٔعذ ُْبنك ٪ صُفٕا كًشظٗ أغُٛبء. 15.78كبَٕا يٍ انؼٕائم يزٕسطخ انذخم ثًُٛب  

P≤0.05) ) .ػذد كشٚبد انذو اَخفبض فٙ  يؼُٕ٘ربصٛش ؼلاط انكًٛٛبئٙ نهكًب اٌ  فٙ إَاع انسشغبَبد ثٍٛ انزكٕس ٔالاَبس

. نى ٚظٓش  بءػهٗ انشغى يٍ اٌ ػمبس٘ الاٚزٕثٕسٛذ ٔ سبٚزٕسبس نى ٚظٓشا ا٘ رأصٛش ػهٗ ػذد كشٚبد انذو انجٛع بءانجٛع

رأصٛش يُفشد يؼُٕ٘ نلأدٔٚخ ػهٗ رشكٛض انًٕٓٛعهٕثٍٛ. ثًُٛب أدٖ رأصٛش ػمبس٘ فُٛكشٚسزٍٛ ٔنٕٛكٕفٕسٍٚ إنٗ اَخفبض 

نكهٗ  ٔكبٌ ُْبنك رأصٛش ٔاظؼ إنٗ ؽذ كجٛش نهٕٛسٚب ٔانكشٚبرٍُٛٛ يهؾٕظ فٙ ػذد انصفبئؼ انذيٕٚخ. فؾصذ يؼبٚٛش ٔظبئف ا

 ذاخلاد انؼلاعٛخ نلادٔٚخ انكًٛٛبٔٚخ.ثبنز

الأغفبل انزٍٚ رى رشخٛص إصبثزٓى ثبنسشغبٌ لذ ٚفمذٌٔ ؽٛبرٓى نٛس فمػ ثسجت أيشاض انسشغبٌ ، ٔسثًب  الأستٌتاج:

ربصٛشاد سًٛخ لبرهخ  انكًٛٛبٔٚخ انزفبػلاد ثٍٛ ْزِ الأدٔٚخ ثؼط انًؼطبح نًشٚط انسشغبٌ ٔلذ رسجتثسجت أَظًخ انؼلاط 

 .انزأصٛشادالاَظًخ انؼلاعٛخ انًُبسجخ لذ رمهم يٍ ْزِ ٔػهّٛ فأٌ اخزٛبس 

 

Introduction 

     Cancer is a broad meaning word, it includes a wide variety of tumor types. In general, 

cancer mean uncontrolled cell growth and proliferation. Normal cell could be transformed to 

cancerous cell by mutation or other genetic causes resulting in loosing normal cell cycle. 

Cancer cells are characterized by their ability to invade surrounding tissue and migration to 

other organs.  Molecular analysis and genomic tests showed that there are diversity of cancer 

types arises from number of signaling pathway. These are related to endogenous and 

exogenous factors (1). In developed countries, invasive cancers is reported as the leading 

cause of deaths and the second cause of deaths in developing countries(2) approximately, 12.7 

million people were diagnosed with invasive cancers in 2008 and in 2010,about 7.98 deaths 

which accounts 16% of deaths at this time (3). The most common types of cancers which are 

reported in 2018 were lung cancers (1.76 million deaths), colorectal cancers (860000), and 

breast cancers (620,000). This makes invasive cancer the leading cause of death in the 

developed world and the second leading in the developing world. Several types of cancer 

could be developed during childhood such as carcinoma, thyroid cancer arises from 
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Hashimotos thyroiditis, Hodgkin and non-Hodgkin lymphomas (4) , Leukemia , Brain and 

spinal cord tumors , Neuroblastoma , Wilms tumor, Rhabdomyosarcoma, Retinoblastoma , 

Bone cancer (including osteosarcoma and Ewing sarcoma).the survival percent of cancers in 

children in developed countries is usually better than in developing countries. Also, in low 

and middle income countries 80% of world’s children live but, 56% of the cases and 64% of 

the deaths occur each year due to limited access to curative treatment including the lack of 

availability of common chemotherapeutic agents, cost of treatment, late stage at presentation, 

and limited radiotherapy and surgical resources. In addition, even when adequate oncologic 

treatments are available, differences in education level and socioeconomic status, coupled 

with in efficient care delivery resulting in poor patient outcome in middle and low income 

countries(5).  

  Chemotherapy (CTX or CTx) is a type of drugs used to treat cancers called 

chemotherapeutic agents. It is usually given in combination (or sometimes one type) to 

produce maximal effect. It is used with specific regimen depending on cancer type and patient 

status. Also, chemotherapeutic agents are used with surgical and radiological therapy. 

Chemotherapy is one of the major categories of the medical discipline specifically devoted to 

pharmacotherapy for cancer, which is called medical oncology (6). Cancers are usually 

treated either by surgical operation followed by courses of chemotherapy agent or by 

chemotherapy alone in addition to the newly developed techniques. Chemotherapeutic 

techniques have a range of side-effects that depend on the type of medications used. The most 

common medications affect mainly the fast-dividing cells of the body, such as blood cells and 

cells lining the mouth, stomach, and intestines. Chemotherapy adverse effects and toxicities 

can occur immediately after administration, within hours or days, or chronically, from weeks 

to years (7). These include Neutropen enterocolitis, Gastrointestinal distress, Anemia, Nausea 

and vomiting, and fatigue (8, 9). 

Patients and methods 

   Patients: Sixty one (61) cancers patients, thirty nine 39 (63.9 %) were males and twenty 

two 22 (36.1%) females are enrolled in the present study, mean ± standard error for weight of 

males (20.39 ± 1.71) and for females (18.86 ± 1.80). The age of patients was range from (7 

months-17 years).The major patients were recruited from Oncology Center (IAOC) Pediatric 

Department /Imam Hussain Hospital, Kerbala/Iraq, during August– November 2019-. All 

patients diagnosed with presumed malignancies- diagnosis according to the World Health 

Organization (WHO) classification of tumors. Administrative and ethical approval and 

consent was obtained from the scientific committee of pharmacology department/collage of 

pharmacy in Kerbala University, with agreement of IAOC staff and administrator. Patient’s 

data and names kept strictly confidential and used for scientific research purposes only. A 

specifically designed questionnaire used together information that contained many questions. 

Identification of specific questions through reviewing a literature on patient's malignancies. 

The measurement of body weights by body balance and height, by paper tape to calculate 

body surface area for the purpose of calculating the therapeutic dose according to the body 

surface area of the patient. Cancer types were classified according to histopathological 

features and clinical diagnosis, and categorized according to organ involvement into 

anatomical systems. The types of cancer under study are: Non hodgkin lymphoma, Hodgkin 

lymphoma, Acute lymphoblastic leukemia (ALL), Rhabdomyosarcoma (RMS), 

Neuroblastoma and Osteosarcoma. 
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Methods: 

1. Complete blood count method  

        At morning before the  chemotherapy administration, five [5] ml of blood samples was 

taken from the patients vein by using a disposable needle and plastic syringes , blood 

collected put in EDTA tube and then put in Sysmex instrument to determine the CBC by 

Germany hematocrit (10).  

2. Biochemical assay method  

       Creatinine and blood urea nitrogen are The major biochemical tests to detect kidney 

function, five [5] ml of venous blood samples were drown using a disposable needle and 

plastic syringes from patients, blood sample were mainly collected in gel tube and centrifuged 

at 3000 rpm for 10 minutes to get serum for analysis (11).  

3. Statistical Analysis  

        Data was analyzed by using SPSS program version. The results were computed as mean 

± standard error or percentage (%), data were analyzed by two- way (ANOVA) test was used 

for the comparison between the types of cancer and one- way (ANOVA) test was used for the 

comparison between the different study data. The P values of difference ≤ 0.05 were 

considered as statistically significant (12). 

Results 

First of all, it was important to compare the percentage of cancer occurrence in the rural and 

urban areas to highlight the causes of the increasing number of cancer cases. Find out the 

disposing factors such as environmental and behavioral causes help the specialists to making 

strategies in attempts to save people and prevent this harmful disorder especially during 

childhood. Figure 1 explain the percentage of cancer cases in both areas: 

 

 

 

 

 

Figure 1: Distribution of cancers patients in kerbala governorate according to rural and 

urban area. 

Similarly, the differences in the number of cancer cases between males and females were 

examined in this study because sex is important factor to be studied in this types of diseases 

which may result from hormonal or other sexual related causes as showed in figure 1. 
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Figure 2. Susceptibility type of cancer and incidence of cancer disease between males and 

females. 

Table 1. Susceptibility type of cancer and incidence of cancer disease between males and 

females. 

Types of cancers Mean ± SE 

Non hodgkin lymphoma Male 

Female 1.5±0.541 * 

Hodgkin lymphoma Male 

Female 3±0.421 * 

ALL Male 

Female 1±0.321 

RMS Male 

Female 2.53±0.325 * 

Neuroblastoma Male 

Female 2±0.412 * 

Osteosarcoma Male 

Female 2.512±0.1254 * 

  

                                        Results was expressed as mean ± standard error (SE).  

                                        (*) significant difference (p≤0.05) 

The most common type was ALL ~60%, while neuroblastoma came secondly, Hodgkin's  

lymphoma, R. M. S and osteosarcoma come next with slightly differences, while non-

Hodgkin's lymphoma was the least common with a significant difference of (3.25+-0.125) 

comparing to ALL as showed in table (2-2). 
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Table 2. Common types of cancer in males and females. 

Types of 

cancers 

Non-hodgkin 

lymphoma 

Mean ±SE 

Hodgkin 

lymphoma 

Mean ±SE 

ALL 

Mean ±SE 

RMS 

Mean ±SE 

Neuroblastoma 

Mean ±SE 

Osteo- 

sarcoma 

Mean ±SE 

Non hodgkin 

lymphoma 
 0.75±0.354 3.25±0.125 * 0.5±0.148 1.5±0.654 * 0.25±0.124 

Hodgkin 

lymphoma 
0.75±0.321  2.5±0.3211 * 0.25±0.236 1.16±1.22 0.5±0.365 

ALL 3.25±0.125 * 2.5±0.3211 *  2.75±0.122 * 1±0.565 
1.75±0.4521 

* 

RMS 0.5±0.148 0.25±0.236 2.75±0.122 *  1.75±0.4123 * 1.576±0.324 

Neuroblastom

a 
1.5±0.654 * 1.16±1.22 1±0.565 

1.75±0.4123 

* 
 1.85±0.751 * 

Osteo- 

sarcoma 
0.25±0.124 0.5±0.365 1.75±0.4521 * 1.576±0.324 1.85±0.751 *  

Results expressed as mean ± standard error (SE).  

(*) significant difference (p≤0.05) 

The effect of commonly used chemotherapy was studied in this study and examined on 

number of different markers such as WBC, Hemoglobin, Platelets, Urea, and creatinine as 

explained in the following tables and figures which showed these findings. 

 

 

 

 

 

 

 

 

 

 

               

                                                        

Figure 3. Effect of chemotherapy on number of white blood cells. 
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Table 3:   Interaction between chemotherapy on number of white blood cells.  

Chemoth-

erapy 

Carboplatin 

Mean ±SE 

Etoposide 

Mean ±SE 

Asparaginase 

Mean ±SE 

Leucovorine 

Mean ±SE 

Vincristine 

Mean ±SE 

Cytosar 

Mean ±SE 

Carboplatin  
5.05±0.933

9 * 
1.015±0.565 2.25±0.600 * 1±0.6500 

5.2±0.8500 

* 

Etoposide 5.05±0.9339 *  4.035±0.939 * 2.8±0.700 * 6.05±0.655 
0.15±0.850

0 

Asparaginase 1.015±0.565 
4.035±0.93

9 * 
 1.235±0.623 2.152±0.547 

4.185±0.85

00 * 

Leucovorine 2.25±0.600 * 2.8±0.700 * 1.235±0.623  3.25±0.6500 * 
2.95±0.600 

* 

Vincristine 1±0.6500 6.05±0.655 2.152±0.547 3.25±0.6500 *  
6.2±0.9339 

* 

Cytosar 5.2±0.8500 * 
0.15±0.850

0 
4.185±0.8500 * 2.95±0.600 * 6.2±0.9339 *  

 

Results expressed as mean ±standard error (SE). 

(*) significant difference (p≤0.05) 

Figure (3-5) showed the interaction between the drugs and Hb level, Leucovorine has the 

greatest potential for inducing anemia with a rate >10 while carboplatin has the lowest effect 

(3.27-+2.750)comparing to Leucovorine as showed statistically below in table (3-4).. 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Effect of chemotherapy on Hemoglobin 
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Table 4: Interaction between chemotherapy on Hemoglobin 

Chemotherapy 
Carboplatin 

Mean ±SE 

Etoposide 

Mean ±SE 

Asparaginase 

Mean ±SE 

Leucovorine 

mean±SE 

Vincristine 

Mean ±SE 

Cytosar 

Mean ±SE 

Carboplatin  0.7±1.15 0.2±0.4500 3.44±1.950 0.72±0.350 1.2±0.7500 

Eoposide 0.7±1.15  0.5±1.950 2.77±2.750 4.8±0.350 0.5±0.7500 

       

Asparaginase 0.2±0.4500 0.5±1.950  3.27±2.750 0.5±0.3500 1±0.7500 

Leucovorine 3.27±2.750 0.5±0.350 1±0.7500  2.77±0.350 2.275±0.850 

Vincristine 0.72±0.350 4.8±0.350 0.5±0.3500 2.77±0.3500  0.5±0.6500 

Cytosar 1.2±0.7500 0.5±0.750 1±0.7500 2.275±0.850 0.5±0.6500  

 

Results expressed as mean ±standard error (SE) 

(*) significant difference (p≤0.05) 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Effect of chemotherapy on platelet count. 
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Table 5. Interaction between chemotherapy on platelet count. 

Chemoth-

erapy 

Carboplatin 

Mean ±SE 

Etoposide 

Mean ±SE 

Asparaginase 

Mean ±SE 

Leucovorine 

Mean ± SE 

Vincristine 

Mean ±SE 

Cytosar 

Mean ±SE 

Carboplatin 

 
 63±40 49±40 261±52 * 279±50 * 14.5±3.5 

Etoposide 

 
63±40  14±25 324±52 * 342±50 * 77.5±3.5 

Asparaginase 

 
49±40 14±25  310±52 * 328±50 * 63.5±3.5 

Leucovorine 

 
261±52 * 324±52 * 310±52 *  18±50 246.3±52.5 

Vincristine 

 
279±50 342±50 328±50 18±50  264.3±3.5 

Cytosar 

 
14.5±3.5 77.5±3.5 63.5±3.5 246.3±52.5 * 264.3±3.5 *  

 

Results expressed as mean ±standard error (SE). 

(*) significant difference (p≤0.05) 

 

 

 

 

 

 

 

 

 

 

 

 

                     

 

                       Figure 6: Effect of chemotherapy on urea concentration in plasma. 
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Table 6.  Interaction between chemotherapy on urea concentration in plasma. 

Chemoth-erapy 
Carboplatin 

Mean ±SE 

Etoposide 

Mean ±SE 

Asparaginase 

Mean ±SE 

Leucovorine 

Mean ±SE 

Vincristine 

Mean ±SE 

Cytosar 

Mean ±SE 

Carboplatin 

 
 

16.9±0.715 

* 
8.25±1.19 * 12.03±0.23 * 

8.33±0.765  

* 
12.41±0.12 * 

Etoposide 

 
16.9±0.715 *  7.905±1.19 * 4.165±0.23 7.86±0.765 * 4.026±0.12 * 

Asparaginase 

 
8.25±1.19 * 

7.905±1.19 

* 
 3.74±0.23 0.042±0.765 3.85±0.12 

Leucovorine 

 
12.03±0.23 * 4.165±0.23 3.74±0.23  3.654±0.765 0.11±0.12 

Vincristine 

 
8.33±0.765 * 

7.86±0.765 

* 
0.042±0.765 3.654±0.765  3.854±0.12 

Cytosar 

 

12.41±0.12  

* 

4.026±0.12 

* 
3.85±0.12 0.11±0.12 3.854±0.12  

 

Result expressed as mean ±standard error (SE). 

(*) significant differences (p≤0.05) 

 

 

 

 

 

 

 

 

 

 

 

 

                  Figure 7. Effect of chemotherapy on creatinine concentration in plasma. 
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Table 7: Interaction between chemotherapy on creatinine concentration in plasma. 

Chemotherapy 
Carboplatin 

mean±SE 

Etoposide 

mean±SE 

Asparaginase 

mean±SE 

Leucovorine 

mean±SE 

Vincristine 

mean±SE 

Cytosar 

mean±SE 

Carboplatin 

 

 
0.265±0.06

5 
0.36±0.05 0.21±0.01 0.365±0.045 0.275±0.055 

Etoposide 

 

0.265±0.065  0.265±0.05 0.265±0.01 0.265±0.04 0.265±0.055 

Asparaginase 

 

0.36±0.05 0.265±0.05  0.36±0.01 0.36±0.04 0.36±0.055 

Leucovorine 

 

0.21±0.01 0.265±0.01 0.36±0.01  0.21±0.04 0.14±0.055 

Results expressed as mean ±standard error (SE). 

(*) Significant difference (p≤0.05) 

Discussion 

      Patient's treatment from cancer with chemotherapy is associated with considerable toxicity 

this study was performed to evaluate most common side effects related to different 

chemotherapy drugs and the significant interactions between these agents when given 

together. Cancer incidence rate were lower in rural areas (41.53%) than in urban areas 

(56.45%) as showed in figure (1), in general cancer risk is higher in urban areas although the 

incidences differ among different types of cancer (39). 

      Figure (2) and table (1) showed the differences between males and females in the most 

common type of cancer incidence since, Hodgkins and non-Hodgkin's lymphoma are more 

common in males. While neuroblastoma, osteosarcoma and RMS are more common in 

females. During childhood, as mentioned above, few cancers are more common in females, 

but overall, males have higher susceptibility and this could be due to hormonal or behavioral 

differences besides immune surveillance, genome surveillance mechanisms also differ in 

efficiency (40). 

   ALL was occupy about ~60%, neuroblastoma was the second, Hodgkin's lymphoma, RMS 

and osteosarcoma come next with slightly differences, while non-Hodgkin's lymphoma was 

the least common with a significant difference of (3.25±0.125) comparing to ALL as showed 

in table (2). Chemotherapy effects on different biological markers were studied in this study 

such as white blood cells, hemoglobin concentration, and platelets in addition to the urea and 

creatinine concentration. This is important to explain the effect of chemotherapy in attempt to 

reduce their side effects and toxicities on children patients. 

   Cytosar and etoposide have the greatest effects on WBC counting as in figure (2) and have 

significant interactions with other chemotherapeutic agents as explained in table (3). 

Vincristine has the lowest effect  on WBC counting~2000 with a significant difference of 
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(6.2+-0.9339) comparing to cytosar, Leucovorine , asparaginase and carboplatin has moderate 

effects with a slight difference between them, as showed statistically in table (3)and figure 

(3). While it could cause increasing in the number of white blood cells when give for long 

course(13). These interactions should be of greater concern when prescribing to the patient to 

minimize and prevent their toxicities. 

   In the same way, testing chemotherapeutic effect on hemoglobin concentration were carried 

out and the results are explained in figure (4) and table (4). All tested agents showed 

approximately similar effects in inducing anemia(14). While no significant interaction 

between them effect hemoglobin. 

   Etoposide and asparaginase have the greatest effect on platlets count >500 and the potential 

to cause thrombocytopenia by a slight difference of (14±25), while vincristine has the lowest 

effect by ~200 and a significant interaction of (342±50) comparing to etoposide as showed in 

table (5) and fig. (5). There are considerable number of interactions between 

chemotherapeutic agents explained in table 5.these interactions showed be reduced and 

minimized when prescribing such drugs. As other studied which explain the effect of 

chemotherapy on platelets account(15) 

    Serum urea level was effected largely by  carboplatin nearly more than 30 while etoposide 

has the lowest effect comparing to carboplatin with a significant difference of (16.9±0.715) as 

showed statistically in table (6), fig (6). This result agree with other researches which 

examined such effects. 

  Vincristine and asparaginase have the greatest effect  on creatinine  level more than 0.3 and 

the rest of drugs showed a close values as showed statistically in table (7), fig (7) (16). 

In spite of the advantages of chemotherapeutic agents, they are not without adverse and 

sometimes harmful effects. Therefore, it is important to follow up patients taken 

chemotherapeutic agents in order to observe and deal with any unwanted effects during course 

therapy. 

Conclusion: 

    This study has revealed a certain toxicity of chemotherapeutic drugs and their side effects 

in order to be familiar with them and their mechanisms to choose the right treatment protocol 

and to minimize their side effect working to enhance their effectiveness and efficiency to 

minimize mortality due to the high toxicity. Besides putting the right protocols, this is 

important to make sure that poor people and low socioeconomic patients could reach to 

proper health care and good nourishment.  
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