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Abstract

Chemotherapy is one of the basic methods of cancer treatment. The methods of treatment used in oncology have recognized 
therapeutic value, but each of them is related to the possibility of side effects.

Ensuring the effectiveness and safety of the use of anticancer drugs as well as prevention of symptoms occurring as side 
effects is a fundamental principle of the treatment team.Careful monitoring of the course of treatment can significantly reduce 
the incidence of side effects.
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condition, may also negatively affect the mental state,  
and consequently lower quality of life. NaV are the effects 
of chemotherapy that patients frequently complain of and are 
afraid of most often [5].

Frequent vomiting were observed after: cisplatin, doxoru-
bicin, dacarbazine, dactinomycin, rarely after cyclophospha-
mide, procarbazine, N-nitrourea derivatives and occasion-
ally after the alkaloids, bleomycin, methotrexat, melphalan 
hydrochloride, busulfan [6,7].

NaV mechanism by chemotherapy is not fully under-
stood. It is likely that it is specific for each cytotoxic drugs.

NaV by chemotherapy can be divided into the following 
types:
1. NaV- acute type, develops within the first 24 hours  

after chemotherapy administration. The symptoms usual-
ly begin between 1 and 2 hours (programs with cisplatin,  
dacarbazine, nitrgranulogen, melphalan in high doses).

2. NaV-delayed type appears after 24 hours and can last 
from a few to several days:
• delayed,
• extended.

3. NaV-predicted type occurs in approximately 20-25% of 
patients administered multiple courses of chemotherapy. 
It occurs immediately prior to the chemical treatment.

The use of anti-emetic therapy should be based on an as-
sessment of the potency of emetic chemotherapy, individual 
assessment of patient characteristics (age, sex, general con-
dition, concomitant diseases, previously used treatment),  
excessive alcohol intake history or car-sickness.

Proceedings of nurses in the prevention of  NaV have  
a great importance because they determinate the effectiveness 
of pharmacological treatment. They involve the provision of 
a range of guidelines and rules regarding the transmission  

INTRODUCTION

Chemotherapy is a treatment method that consists in ad-
ministering to a patient of cytotoxic drugs that destroy can-
cer cells or inhibit their proliferation. Chemotherapy is one 
of the methods of cancer treatment next to surgery, radio-
therapy, immunotherapy and targeted therapy.

Cytostatic effect is non-specific. It means that drugs have 
the same effect on all living cells of various organs of hu-
man, in proportion to their growth and sharing. The side ef-
fects are primarily the result of cytostatics on those organs, 
the cells of which divide extensively. These include the ali-
mentary canal, skin, hair and bone marrow.

The risk of adverse effects is related to the type of cyto-
toxic drug, its dosage, frequency of administration and in-
dividual sensitivity of the patient as well as the presence of 
concomitant diseases. Chemotherapy has many side effects. 
Cytostatic effect is noticeable after several days of therapy 
and sometimes even after several hours. The toxicity symp-
toms include: immediate effects (nausea and vomiting, radi-
ation reactions), early complications (hematologic toxicity, 
inflammation of the mucous membranes of the alimentary 
canal and alopecia), delayed (cardiomyopathy, peripheral 
neuropathy) and distant complications (gonadal failure, sec-
ondary malignancies) [1-4].

Typical side effects associated with cancer chemotherapy 
are nausea and vomiting (NaV). The vomiting reaction de-
pends on the applied emetic drugs and individual sensitiv-
ity of patients. In the majority of cases, symptoms are mild 
but sometimes can lead to dehydration, disturbance in water  
and electrolyte balance, nutrition disorders and can result  
in the loss of body weight.

Vomiting and nausea can also significantly worsen the 
general condition of patients by impairment of physical  
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of daily living of patients. These procedures include such 
elements as:
• nutrition: selection of a proper diet – easily digestible 

meals at moderate temperatures often taken in small 
quantities, receiving an increased amount of fluid (but 
small sips), the need to consume foods with a higher than 
usual salt content;

• control and monitoring of vital signs (blood pressure, 
heart rate, body temperature, weight, fluid balance);

• observing and documenting the incidence and severity  
of NaV;

• transferring the principles of personal hygiene and the 
surroundings;

• ensuring proper sleep and rest of the patient;
• the impact on the mental sphere of patients by the use  

of “non-pharmacological” methods (psychotherapy,  
relaxation techniques, acupuncture) [8,9].

Chemotherapy often leads to the damages of the intestine 
mucous membrane, which results in diarrhea, which in turn 
has a negative impact on the overall condition of patients 
and quality of life, as well as hinders continuity of systemic 
treatment. Most often diarrhea occurs after the application 
of anti-metabolites: 5-fluorouracil, methotrexate, cytosine 
arabinoside and camptothecin derivatives such as irinotecan 
and topotecan [10]. The immediate complications are dehy-
dration, water-electrolyte and acid-base imbalance, and im-
paired nutrition. Damaged intestine mucous membrane is the 
gateway for local bacterial, fungal and viral infections [11].

High intensity diarrhea can be associated with cramp 
stomachache and the massive damage of the intestinal mu-
cosa accompanied by erosions and ulcers that may result  
in bleeding from the lower alimentary tract. Assessment of 
the stool culture may exclude bacterial etiology of diarrhea 
or confirm bacterial infection. An important element of nurs-
ing care is to prevent patient from dehydration by control-
ling the balance of fluids and their possible replenishment, 
monitoring as well as correcting electrolyte levels. Activities 
of nurses should focus on observation of the patient, admin-
istering an increased amount of fluids to 3000 ml per day  
including the high-electrolyte fluids. It is important to ob-
serve the nature and frequency of defecation and the intro-
duction of a high protein diet [12].

Sometimes a chemical, antiemetic treatment or opioid 
usage may be accompanied by constipation. The nurse pro-
ceedings in case of constipation are diet modification by 
increasing fluid supply and high-fibre products consump-
tion, motivating the patient to increased activity and helping  
with proper laxatives application [13].

Another side effect of chemotherapy is the damage  
of mouth mucous membranes. Inflammation of the mucous 
membranes in the oral cavity may lead to the erosion, ulcera-
tion susceptibile to the infection and bleeding. These changes 
are most often observed on the buccal mucosa, lips, tongue 
and on the surface of the soft palate. These changes are of-
ten accompanied by pain in the oral cavity, impeding chew-
ing and oral food intake, taste disturbance and decreased 
quality of life [14]. The incidence and severity of changes  
in the oral cavity depends on the type of cancer, duration 
and intensity of the applied chemical treatment [15]. Other 

factors affecting the occurrence of damage and inflamma-
tion in the oral cavity include age, sex, and nutritional status 
of the patient. The studies show that the symptoms associ-
ated with inflammation of the oral mucosa are more common  
in women, younger patients and elderly (>65 years). Another 
risk factor may be low body mass index and the presence of 
neutropenia [16]. Drugs that cause inflammation of the oral 
mucosa include methotrexate, 5-fluorouracil, cytosine ara-
binoside, vinblastine and etoposide. The nurse establishing  
a care plan should consider the preventive methods that may 
reduce the risk of severe reaction of the mucous membranes 
of the mouth and its complications [17]. One of the impor-
tant actions is the exact sanitation of the oral cavity (cure  
or elimination of dental caries seized, treatment of periodon-
tal disease). When it is necessary to remove teeth, this pro-
cedure should be performed at least 2 weeks before the start 
of chemotherapy. 

Compliance with such recommendations as to maintain 
proper oral hygiene, avoidance of irritants (nicotine, alco-
hol, hot spices), sometimes can be helpful to the prepara-
tion of artificial saliva. During therapy, frequent oral rinse 
solution of 0.9% saline, the use of ready rinses containing 
calcium-phosphate ions (Caphosol) or lotions containing 
lactoperoxidase, lactoferrin and lysozyme (Biotene), are rec-
ommended [18]. The use of local anesthetics (such as lido-
caine or benzocaine gel) is also possible. Daily oral check 
for signs of inflammation initial symptoms (dryness, pain, 
mucosal fine cracks, which cannot be white wash spots) 
can prevent or substantially reduce the discomfort on the 
part of the oral cavity. It is important to educate patients  
on proper oral hygiene, even when there are strong pains as-
sociated with inflammation of the oral mucous membrane 
[19]. Painful inflammation of the oral mucosa and gums may 
be due to a direct effect of cytostatics epithelium, as well as 
fungal, bacterial or viral neutropenic infections. Therefore, 
the occurrence of this complication is always an indication  
for peripheral blood counts.

Gonadal damage is a common side effect of chemother-
apy. Most of the cytostatics result in complete inhibition 
of spermatogenesis in men and disappearance of ovulation  
in women. Infertility in most cases is reversible and does not 
preclude the subsequent parenting. However, the return of 
the reproductive function can take many months and even 
years after cancer treatment. After high doses of cytostatics 
used before bone marrow transplantation, infertility may be 
permanent; especially in those women who have such treat-
ment it can cause early menopause. Chemotherapy only 
slightly has testicular- hormonal influence and has a slight 
effect on impotence. Sexual drive is observed during and af-
ter treatment with chemotherapy. The nurses should imple-
ment patient education about the adverse effects of cytostatic 
treatment on sexual function [20-22].

One of the most undesirable symptoms associated with 
chemotherapy is hair loss. It occurs usually in the first weeks 
after the administration of cytostatic drugs. With long-term 
chemotherapy it always comes to total alopecia involving 
the scalp, armpits, genitals and limbs. Hair loss results from 
damage to the cells of hair follicles, which are due to the 
rapid sharing and are particularly sensitive to the effects  
of cytostatics. Hair loss is associated with administration  
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of adriamycin, etoposide, lomustine, cisplatin, ifosfamide 
and cyclophosphamide vinblastyny in high doses. Some 
cytotoxic drugs, 5-fluorouracil, dacarbazine, methotrex-
ate can cause photosensitivity and patients receiving these 
drugs should avoid the sun. In the case of some cytostatic,  
the problem may be various types of dermatitis.

Activities of nurses should be based on informing patients 
about the possibility of alopecia and the belief that the re-
growth of hair often begins even during treatment. To reduce 
the trauma for the duration of the treatment, patients should 
obtain the wig. It is also important to help patients accept 
their appearance [23,24].

In the application of cytostatic treatment there are often  
local reactions due to extravasation. The severity of these 
complications may have different degrees – from mild red-
ness, pain and swelling to ulceration , necrosis and deep 
damage to surrounding tissues and venous patency disorders. 
The mechanism of tissue damage varies depending on the 
extravasated cytostatic. Factors that play a role in preventing 
extravasation comprise adequate insertion site, the method 
of cannulation and injection technique, forearm optimum 
place visible due to the wide conductor, and the absence  
of a well-developed arthritis of subcutaneous tissue against 
damage of nerves and tendons. Bending the elbow and the 
inside of the wrist should be avoided. It is important to avoid 
injection under pressure and to observe the insertion site  
and paying attention to the patient’s feelings is indicated.  
In the case of extravasation of cytostatics, we should refer  
to the possibility of local toxicity of the drug, discontinue 
the drug, remove the cannula from the vessel, try aspirating 
of liquid remaining in the vessel. If there is a drug that is 
used as cytostatic antidote, it should be given by the same 
route in order to achieve the most effective destruction. Limb 
immobilization and elevation during the first 2 hours after 
extravasation is also important [25,26].

The consequences of damage to bone marrow hemat-
opoietic function most often are in the form of: leukopenia 
, thrombocytopenia. Anemia is a complication that occurs 
during the use of almost all of cytostatics. One of the most 
serious clinical problems in cancer patients are infections. 
This is particularly true of patients undergoing chemother-
apy. It is estimated that of all the deaths in cancer patients 
approximately one third are deaths that are a direct cause of 
bacterial or fungal infections.

 Factors that predispose to the formation of infections are:
• state of reduced number of granulocytes (neutropenia);
• disorders of cellular and humoral immunity;
• obstruction of the natural body resistance;
• tearing of the coating;
• the combination of chemotherapy and radiotherapy [27].

   
Neutropenia is assessed as a major risk factor for severe, 

life-threatening infectious complications. Generally, it oc-
curs within 5-10 days after administration of chemotherapy 
and usually takes about 7-14 days. Neutropenia is revers-
ible, but when there is a decrease in the number of granu-
locytes below 500/mm, infection develops, and by the drop 
below 100/mm³ very often sepsis occurs. Particularly in the 
treatment of infections in neutropenic patients, the essential  

element of treatment is the use of broad-spectrum bacteri-
cidal antibiotic therapy [27-29]. 

The treatment of choice is administration of hematopoi-
etic growth factors (G-CSF-granulocyte colony-stimulating 
factor). Using G-CSF, an increase in the number of granulo-
cytes and leukocytes in peripheral blood after 24-48 hours 
after their administration can be quickly achieved. The gran-
ulocytes that are produced in response to cytokines, prove  
a build-up of chemotaxis and phagocytosis, adhesion, cyto-
toxicity. Neutropenia causes changes in the intensity and du-
ration of chemotherapy regimen, which influence the overall 
effectiveness of treatment [28,29].

It is important to take proper care by nurses to patients 
treated for infections in the course of chemotherapy. Daily 
observation of the patient and early response to infection 
symptoms (cough, stomatitis, cystitis symptoms, perianal 
abscess) is necessary. Patients with chronic neutropenia 
are indicated to carry on systematic estimation of the oral 
mucosa and the use of topical preventative measures (oral 
rinse: chamomil, sage, Tantum Verde, decontamination of 
the oral cavity and throat disinfectant – Betadine, Corsodyl). 
It is also important to maintain proper hygiene and prophy-
laxis of bedsores. The patient should be ensured with proper 
nutrition and a diet. Patients should be isolated from other 
patients, the visits should also be limited, sanitary regime 
should be used. An important role of nurses in the infec-
tions treatment should be emphasized. A careful observation  
of the patient, responding to symptoms that may be a sign 
of patient aggravation is important. Preventive action can be 
crucial to achieve positive treatment effects [30,31].

Anemia often accompanies cancer and the use of cancer 
treatment may intensify it. The incidence and severity of 
cancer depends on the type of cancer, tumors staging system 
and disease duration, presence of complications (especially 
in the form of hemorrhage, occupied by a tumor of bone 
marrow or spleen), and the methods and intensity of therapy.  
The symptoms of anemia, such as fatigue, depression,  
decreased pain tolerance, impaired intellectual function  
adversely affect the quality of life and the course of the 
planned anti-cancer treatment. The scale of the problem is 
large, because in 50% of patients with hematopoietic tumors 
and in 41% of patients with solid tumors anemia is observed 
[32].

Treatment of anemia depends on the individual condition 
of the patient, on the pathogenesis, and the severity of this 
complication. Even mild form of anaemia has a negative im-
pact on both the patient functioning and deteriorates the ef-
fectiveness of cancer treatment. In the case of anemia, there 
are three courses of action: patient observation, transfusion 
of packed red blood cells and the use of human recombi-
nant epoetin alfa and beta or alpha darbepotin. Obtaining 
an immediate therapeutic effect is possible due to red blood 
cells transfusion. Apart from the difficulties in the supply of 
blood, transfusion adversely affects the homeostasis of the 
body, allergic reactions, infections, and immunosuppressive 
activity [33].

Thrombocytopenia is also a serious clinical problem in 
oncology patients, who are undergoing chemotherapy. Often 
it requires dose cytostatic reduction or is the reason for the 
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chemotherapy delay, which correlates with a worse outcome. 
Thrombocytopenia  as well as neutropenia, may lead to  
a change in chemotherapeutic regimens (duration and inten-
sity of dosing), which affects the overall performance of the 
treatment of the patient. Currently, the standard treatment of 
thrombocytopenia is a blood cells concentrate transfusion 
[34].

One of alternative methods of treatment of thrombocy-
topenia is the administration of growth factors stimulating 
megakaryopoesis (megakaryocytesis). The main controller 
of megakaryopoesis is Thrombopoietin (TPO), which stimu-
lates the proliferation and differentiation of precursor cells  
in megakaryocytes series, maturation of megakaryocyte  
and blood cells [35].

An important element in the prevention of the above com-
plications is nursing care. Reducing the number of blood 
cells, which are responsible for the proper coagulation, may 
cause bleeding from the nose, gums, vagina, easy extravasa-
tion of blood outside the blood vessel and the development 
of numerous “bruises” even after minor injury. The sud-
den decline in the number of platelets can cause bleeding  
and hemorrhage, which may constitute a direct threat to the 
patient’s life [36].

Another issue is the possible appearance of long-term 
complications associated with cytostatic therapy. Here you 
can include organ damage, caused by some cytostatics.  
After application of chemotherapy in high-dose, leukemia 
may develop. Its development is probable after treatment 
with alkylating agents such as cyclophosphamide, topoi-
somerase inhibitors or etoposide [37].

Heart failure after treatment with anthracyclines is  
a relatively rare complication in patients who received them  
in an adjuvant chemotherapy. This complication is more fre-
quent after escalation the cumulative dose of doxorubicin 
(above 550 mg/m²), and most of the programs of adjuvant 
therapy end before overdrafting the dose. It was found that 
the combination of trastuzumab and anthracyclines leads to 
a particularly high prevalence of systolic heart failure [38].

REFERENCES

1. Smith LA, Cornelius VR, Plummer CJ, et al. Cardiotoxicity of anthra-
cycline agents for the treatment of cancer: systematic review and meta-
analysis of randomised controlled trials. BMC Cancer. 2010;10:337.

2. Sprauten M, Darrah TH, Peterson DR, et al. Impact of long-term serum 
platinum concentrations on neuro- and ototoxicity in Cisplatin-treated 
survivors of testicular cancer. J Clin Oncol. 2012;30(3):300-7.

3. Kuebler JP, Colangelo L, O’Connell MJ, et al. Severe enteropathy 
among patients with stage II/III colon cancer treated on a randomized 
trial of bolus 5-fluorouracil/leucovorin plus or minus oxaliplatin: a pro-
spective analysis. Cancer. 2007;110(9):1945-50.

4. Schaapveld M, Visser O, Louwman MJ, et al. Risk of new primary non-
breast cancers after breast cancer treatment: a Dutch population-based 
study. J Clin Oncol. 2008;26(8):1239-46.

5. Fernández-Ortega P, Caloto MT, Chirveches E, Marquilles R, Fran-
cisco JS, Quesada A, Suárez C, Zorrilla I, Gómez J, Zabaleta P, Nocea 
G, Llombart-Cussac A. Chemotherapy-induced nausea and vomiting  
in clinical practice: impact on patients’ quality of life.  Support Care 
Cancer. 2012 Dec;20(12):3141-3148.

6. Basch E, Prestrud AA, Hesketh PJ, Kris MG, Feyer PC, Somerfield MR, 
Chesney M, Clark-Snow RA, Flaherty AM, Freundlich B, Morrow G, 
Rao KV, Schwartz RN, Lyman GH, American Society of Clinical Oncol-
ogy. Antiemetics: American Society of Clinical Oncology clinical prac-
tice guideline update. J Clin Oncol. 2011;29(31): 4189-4198.

7. Roila F, Herrstedt J, Aapro M, Gralla RJ, Einhorn LH, Ballatori E, Bria 
E, Clark-Snow RA, Espersen BT, Feyer P, Grunberg SM, Hesketh PJ, 
Jordan K, Kris MG, Maranzano E, Molassiotis A, Morrow G, Olver 
I, Rapoport BL, Rittenberg C, Saito M, Tonato M, Warr D, ESMO/
MASCC Guidelines Working Group. Guideline update for MASCC and 
ESMO in the prevention of chemotherapy- and radiotherapy-induced 
nausea and vomiting: results of the Perugia consensus conference. Ann 
Oncol. 2010;21(Suppl. 5):v232-43.

8. Vidall C, Dielenseger P, Farrell C, et al. Evidence-based management 
of chemotherapy-induced nausea and vomiting: a position statement  
from a European cancer nursing forum. Ecancer med scien. 2011;5:211.

9. Hawkins R, Grunberg S. Chemotherapy-induced nausea and vomit-
ing: challenges and opportunities for improved patient outcomes. Clin  
J Oncol Nurs. 2009;13(1):54-64.

10. Avrischer EB, Cooksley cd, Elting LS. Scope and epidemiology of can-
cer therapy-induced oral and gastrointestinal mucositis. Semin Oncol 
Nurs. 2004;20(1):3-10.

11. Aksoy DY, Tanriover MD, Uzun O, Zarakolu P, Ercis S, Ergüven S, 
Oto A, Kerimoglu U, Hayran M, Abbasoglu O. Diarrhea in neutropenic 
patients: a prospective cohort study with emphasis on neutropenic en-
terocolitis. Ann Oncol. 2007;18(1):183.

12. Smith L. Intestinal failure and the ward nurses: causes, assessment and 
management. Br J Nurs. 2012;21(6):S10-2, S14-5.

13. Andrews A, Morgan G. Constipation management in palliative care: 
treatments and the potential of independent nurse prescribing. Int J Pal-
liat Nurs. 2012;18(1):17-22.

14. Epstein JB, Thariat J, Bensadoun RJ, et al. Oral complications of cancer 
and cancer therapy: from cancer treatment to survivorship. CA Cancer  
J Clin. 2012;62(6):400-22.

15. Rubenstein EB, Peterson DE, Schubert M, et al. Mucositis Study Sec-
tion of the Multinational Association for Supportive Care in Cancer: 
International Society for Oral Oncology. Clinical practice guidelines 
for the prevention and treatment of cancer therapy – induced oral  
and gastrointestinal mucositis. Cancer. 2004;100(9 Suppl.):2026-46.

16. Barasch A, Peterson DE. Risk faktors for ulcerative oral mucositis  
in cancer patients: unanswered questions. oral Oncol. 2003:39:91-100.

17. 17. Sieracki RL, Voelz LM, Johannik TM, et al. Development and 
implementation of an oral care protocol for patients with cancer. Clin  
J Oncol Nurs. 2009;13(6):718-22.

18. 18. Papas AS, Clark RE, Martuscelli G, et al. A prospective, ran-
domized trial for the prevention of mucositis in patients undergoing 
hematopoietic stem cell transplantation. Bone Marrow Transplant. 
2003;31(8):705-12.

19. Miller M, Taylor A, Kearney N, et al. Evaluation of the feasibility  
and acceptability of an oral care diary by patients during chemotherapy. 
Int J Nurs Stud. 2007;44(5):693-701.

20. Green DM, Kawashima T, Stovall M, et al. Fertility of male survivors of 
childhood cancer: a report from the Childhood Cancer Survivor Study.  
J Clin Oncol. 2010;28(2):332-9.

21. Green DM, Kawashima T, Stovall M, et al. Fertility of female survivors 
of childhood cancer: a report from the childhood cancer survivor study. 
J Clin Oncol. 2009;27(16):2677-85.

22. Barton SE, Najita JS, Ginsburg ES, et al. Infertility, infertility treatment, 
and achievement of pregnancy in female survivors of childhood can-
cer: a report from the Childhood Cancer Survivor Study cohort. Lancet  
Oncol. 2013;14(9):873-81.

23. Borsellino M, Young MM. Anticipatory coping: taking control of hair 
loss. Clin J Oncol Nurs. 2011;15(3):311-5.

24. Hilton S, Hunt K, Emslie C, et al. Have men been overlooked? A com-
parison of young men and women’s experiences of chemotherapy- 
induced alopecia. Psychooncol. 2008;17(6):577-83.

25. Perez Fidalgo JA, Garcia Fabregat L, Cervantes A, et al. Management 
of chemotherapy extravasation: ESMO-EONS Clinical Practice Guide-
lines. Ann Oncol. 2012;23(7 Suppl.):vii167-173.

26. Schulmeister L. Extravasation management: clinical update. Semin  
Oncol Nurs. 2011;27(1):82-90.

27. Freifeld AG, Bow EJ, Sepkowitz KA, et al. Clinical practice guideline 
for the use of antimicrobial agents in neutropenic patients with cancer: 
2010 update by the Infectious Diseases Society of America. Clin Infect 
Dis. 2011;52(4):e56-93.

28. Flowers CR, Seidenfeld J, Bow EJ, Karten C, et al. Antimicrobial proph-
ylaxis and outpatient management of fever and neutropenia in adults 
treated for malignancy: American Society of Clinical Oncology clinical 
practice guideline. J Clin Oncol. 2013;31(6):794-810.



329Zdr Publ 2013;123(4)

29. de Naurois J, Novitzky-Basso I, Gill MJ, et al. Management of fe-
brile neutropenia: ESMO Clinical Practice Guidelines. Ann Oncol. 
2010;21(Suppl. 5):v252-6.

30. Coughlan M, Healy C. Nursing care, education and support for patients 
with neutropenia. Nurs Stand. 2008;22(46):35-41.

31. Moore K, Fortner B. Utility of routine nurse assessment of the risk 
of chemotherapy-induced febrile neutropenia. Can Oncol Nurs J. 
2010;20(2):75-9. 

32. Rodgers GM 3rd, Becker PS, Bennett CL, et al. Cancer- and chemo-
therapy-induced anemia. J Natl Compr Canc Netw. 2008;6(6):536-64.

33. Merlini L, Cartenì G, Iacobelli S, et al. Anemia prevalence and treatment 
practice in patients with non-myeloid tumors receiving chemotherapy. 
Cancer Manag Res. 2013;5:205-14.

34. Thiagarajan P, Afshar-Kharghan V. Platelet transfusion therapy. Hematol 
Oncol Clin North Am. 2013;27(3):629-43.

35. Kuter DJ. New thrombopoietic growth factors. Blood. 
2007;109(11):4607-16.

36. Damron BH, Brant JM, Belansky HB, et al. Putting evidence into prac-
tice: prevention and management of bleeding in patients with cancer. 
Clin J Oncol Nurs. 2009;13(5):573-83.

37. Pagano L, Pulsoni A, Mele L, et al. Acute myeloid leukemia in patients 
previously diagnosed with breast cancer: Experience of the Gimema 
group. Ann Oncol. 2001:12:203-7.

38. Seidman A, Hudis C, Pierri MK. Cardiac dysfunction in the trastuzumab 
clinical trials experience. J Clin. Oncol. 2002:20:1215-21.

Informacje o Autorach
Dr n. med. Marzena Kamińska – Pielęgniarka Oddziałowa, I Oddział 
Onkologii Klinicznej; dr n. med. Tomasz Ciszewski – asystent, Oddział 
I Onkologii Klinicznej; mgr Agnieszka Bronikowska – Dział Rozwoju 
Naukowego COZL; mgr Maria Ferańska – kierownik, Dział Nadzoru 
Sanitarno-Epidemiologicznego; mgr Agnieszka Pawlak-Warszawska 
– Pielęgniarka, I Oddział Onkologii Klinicznej; prof. dr hab. Elżbieta 
Starosławska – Konsultant Wojewódzki w dziedzinie onkologii klinicznej, 
Lekarz Kierujący I Oddziałem Onkologii Klinicznej, Dyrektor Naczelny 
COZL w Lublinie.

Corresponding Author
Marzena Kamińska
Centrum Onkologii Ziemi Lubelskiej 
tel. 607-234-462
E-mail: mkaminska0@vp.pl


