
RESEARCH ARTICLE

Acta Medica Marisiensis 2016;62(2):251-256 DOI: 10.1515/amma-2016-0027

The Role of Supportive Therapy in Pediatric  
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Childhood cancer is a major psycho-social and health problem. International study groups establish complex, efficient, and concrete Cyto-
static Protocols for every cancer type. During chemotherapy patients become extremely vulnerable to infections, so it is necessary to com-
plete the treatment with blood substitution, anti-infection medication, growth factors and other complementary products. Materials  and 
Methods: We studied the importance of  the  wide palette of adjuvant therapy near the intensive cytostatic treatment in the period of March 
2014-November 2015 at the hemato-oncology department in Pediatric Clinic of Mures County Hospital. Results: In this period we treated 20 
children (9 female, 11 male) aged between 9 months-18 years. We had 15 cases of haemopathies (13 acute leukemia and two lymphomas), 
and five solid tumors. Packed red blood cells, platelets, and fresh frozen plasma were given in the aplastic period. A patient benefited, on 
average, a total of 70ml/kg packed red blood cells and 50 U platelets. For infection prophylaxis  and treatment every child benefited associ-
ated infective medication. Discussions: Packed red blood cells, platelets, and fresh frozen plasma were given to patients with a deficiency in 
the ability to produce normal blood cells which are temporarily worsened by chemotherapy. Antibiotic and antifungal medications are given to 
all febrile and neutropenic patients. We use wide spectrum antibiotics in association for preventing sepsis. Growth factors are stimulating the 
bone marrow to increase leukocyte number. Since introducing additional immunostimulant medication, we observed a significant decrease 
of infection in the aplastic period. Conclusions: Oncology protocols use only 3-5 cytostatic drugs.  Maintaining the patient’s life during the 
treatment, it is necessary to use a large spectrum of supportive medications.
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Introduction 
Despite all significant progress in diagnosis and treatment 
of pediatric malignant diseases, cancer remains a major 
psycho-social and health problem. The treatment protocols 
are complex, efficient and specific for every cancer type. 
During this period patients become extremely vulnerable 
to infections, so it is necessary to complete the treatment 
with additional products [1].

The average length of intensive chemotherapy is about 
200 days. The complementary treatment consists of corti-
costeroids plus additional medications, antiemetics, anti-
infectious treatments, blood product substitutions, intra-
venous immunoglobulins, human albumin, granulocyte 
colony stimulating factors, neuro roborant treatments, 
antihistaminics, psycho-supportive treatments [2].

Corticosteroids are a baseline in most protocols, for 
their antitumoral and antiallergic effect, and they help to 
maintain the leucocyte count. Undesirable side effects are 
gastritis, Cushing syndrome, hyperglycemia, vascular hy-
pertension, osteoporosis, neuropathy, myopathy, edema, 
headache, psychosis, stretch marks, or other trophic dis-
orders of the skin.  Associated medication is needed such 
as gastroprotective (proton pump inhibitor+antacids), po-
tassium, calcium, vitamin D3, low sodium+hypoglycemic 
diet, neuro roborants, and sedatives.

Neutropenic patients with/without fever need empiric 
antibiotic treatment. It is important to know that patients 

who have neutropenia associated with corticosteroids do 
not show obvious clinical signs of infection. All patient 
who have fever receive antibiotic therapy, at a minimum, 
a third-generation cephalosporin. Other antibiotic agents 
are added if specific infections are documented [3]. Patients 
with persistent fever after 3-5 days of antibiotics should be 
given associated antifungal therapy. Most clinicians pre-
scribe prophylactic antibiotics for neutropenic patients 
even if they are not febrile undergoing induction therapy.

Patients with malignancies have a deficiency in the abil-
ity to produce normal blood cells and they need substitu-
tion therapy. This deficiency is temporarily worsened by 
the addition of chemotherapy. If the Hgb value decreases 
under 8 g/dl, or the thrombocyte value is under 20x103/
µL, blood product administration is needed. In case of 
bleeding incidences or prolonged prothrombin time, fresh 
frozen plasma is also indicated.

Before administration of blood products, antihistamin-
ic and hydrocortisone medication is recommended.  All 
blood products must be irradiated to prevent viral infec-
tions and transfusion-related graft versus host disease. 

Granulocyte colony stimulating factors (GCSF) are giv-
en to neutropenic patients to raise neutrophil counts, to 
shorten aplastic periods, and decrease nonviral infections 
prevalence without influence on late treatment response, 
remission period, or long term event free survival [4].

Intravenous immunoglobulin (IVIG) is indicated as 
replacement therapy in severe secondary immunodeficien-
cies combined with infections. Human albumin is given at 
low serum proteins for a better function of the immunity. * Correspondence to: Zsuzsanna Erzsébet Papp
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Long-term corticosteroids associated with certain cyto-
static medications such as Vincristine, have a proven neu-
rotoxic effect, this justifies the neuro roborant medication. 

Liver function is disrupted due to prolonged chemo-
therapy; hepatoprotective treatment improves transami-
nase values [5].

Materials and methods
By our retrospective descriptive study we observed the ad-
juvant treatments, substitution therapy by the necessary 
blood products, and anti-infective treatments per patient 
during the period March 2014-November 2015 in the on-
cology-hematology Department of Pediatric County Hos-
pital in Targu Mures. Data was collected from the patients’ 
files and correlated with clinical manifestations. Including 
criteria was age under 18 years and intensive cytostatic 
treatment for oncological illness; we excluded all the pa-
tients who were on maintenance therapy.  

Results
In this period, we treated 20 children with intense chemo-
therapy (9 female, 11 male) aged between 9 months-18 
years (mean: 7.18 years). Majority pathology was pre-B 
cell acute lymphoblastic leukemia- ALL (12 patients),  fol-
lowed by 3 cases of Wilms tumor- WT (1 case with of pul-
monary lung metastasis), and 1 case of M2 acute myeloid 

leukemia- AML, Hodgkin lymphoma- HL, Anaplastic 
large cell Non Hodgkin lymphoma- ALCL, stage 4 des-
moplastic small round cell tumor- DSRCT  with liver me-
tastasis,  treated and relapsed presacral neuroblastoma-NB. 
(Figure 1) The sex ratio was equal.  All of our patients were 
treated according to international Cytostatic Protocols.

In case of the malignant hemopathies, we found the fol-
lowing extreme blood parameters: Hgb 5 g/dL, total leu-
cocyte count 0.02x103/µL and thrombocytes 2.5x103/µL 
(ALL).  Solid tumor and lymphoma patients showed less 
severe aplastic periods.

Packed red blood cells, platelets, and fresh frozen plasma 
were given. A patient benefited, on average, a total of 70 
ml/kg packed red blood cells and 50 U platelets (Figure. 2). 

Antibiotics and antifungal medications were given to all 
neutropenic patients.  We use wide spectrum antibiotic as-
sociation to prevent sepsis. Every neutropenic episode, even 
if there were no signs of acute infection, needed at least a 
generation 2 cephalosporin, but concomitant with the in-
creasing C reactive Protein values, associated with clinical 
signs of infections, we needed to complete with other, larg-
er spectrum antibiotics.  The mean value of the infections 
was 3 with the specification that the 12 year old high risk 
Philadelphia chromosome positive ALL patient and the 4.5 
years old acute AML patient presented 7 bacterial infection 
episodes, mostly pneumonias, but also necrotizing enteritis. 
Other documented infections were panaritium, bacterial 
parotiditis and cutaneous infections at the insertion area of 
the central venous catheters. Figure 3 and 4 demonstrate 
that leukemic patients needed more antibiotic- antifungal 
medication associations than lymphoma and solid tumor 
patients in the aplastic period. In order to prevent Pneumo-
cystis carinii infections, all of our patients were treated with 
trimethoprim/sulfamethoxazole 3/7 scheme, so none of 
them presented any signs of this parasite infection. Except 
one case of proven Pulmonary Aspergillosis by the 12 year 
old high risk ALL patient (clinical signs as cough, hypox-
emia, pinkish saliva/sputum associated with positive culture 
from bronchial secretion), which caused his death in one 
week, we had no other fungal infections. Despite use of 

Fig. 1. Pathology distribution

Fig. 2. Blood products necessity
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intravenous Voriconazol and Caspofungin administration, 
the patient could not be saved. 

Regarding the viral infections we had only one case 
of varicella virus reactivation- zona zoster at the 16 years 
old Hodgkin Lymphoma patient, who after the diagno-
sis and introducing 80 mg/kg/day acyclovir treatment was 
released. The rest of the patients who were contacts were 
treated also with the same dose of acyclovir for preventing 
the development of clinical signs of viral infections. 

With the exception of the two lymphoma patients 
(Hodgkin and non-Hodgkin), all children needed intra-
venous immunoglobulin substitution. Two patients – a 
4.5 years old girl with AML and a 12 years old boy with 
high-risk Philadelphia chromosome positive ALL- received 
seven doses of 2.5 g iv immunoglobulin. If total plasma 
protein values decreased under 50 g/l, we administered hu-
man albumin products (Figure 5). Associated hepatopro-
tective treatment was necessary for all patients because of 
the increased transaminase levels (Figure 6). Extreme high 
values were found in the 18 years old young male with 
stage IV abdominal desmoplastic small round cell tumor 
DSRCT with liver metastasis. The most frequently used 

hepatoprotective drug, in our department, was Ursodeoxy-
cholic acid (Figure 7).

In order to prevent another important side effect of 
chemotherapy, every patient received a correct dose of  0.15 
mg/kg iv ondansetron 30 minutes before cytostatics. 

All patients benefited additional supportive treatments 
with po. antioxidant medication, p.o. colloidal silver so-
lutions, po. and iv vitamins and po. extract of Whitania 
Somnifera, Trapa natans, Vitis vinifera, Pyrus Malus.

Psycho- supportive treatment is offered by a professional 
organization, which has been collaborating with our de-
partment, for one year.

Discussions 
In our study, the pathology distribution data respected the 
literature that says that ALL is most common childhood 
malignancy followed by central nervous system tumors 
and lymphomas [6]

Cytopenias were corrected with packed red cells, plate-
lets, and subcutaneous  GCSF.  The substitution therapy 
indications and the techniques were conform transfusion 
protocols. We observed a higher necessity of blood prod-

Fig. 3. Antiinfectious treatment- acute leukemias

Fig. 4. Antiinfectious treatment - lymphomas and solid tumors
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ucts and growth hormone in patients with hematological 
malignancies than in patients with lymphomas and solid 
tumors, this is explained by the fact that in leukemias the 
bone marrow is invaded by the tumoral blast cells, so there 
is no space remained for the healthy cell lines, and in solid 
tumors the bone marrow is intact, so the 3 main blood cell 
lineages growth, differentiation and maturation is undis-
turbed [7,8]. Before blood product administration antial-
lergic medication was needed, as cetirizinum, loratadinum 

and intravenous corticotherapy. If a cancer patient before 
the moment of precise diagnosis is with certain cytopenia 
and needs blood products substitution, we need to avoid 
corticotherapy administration till the bone marrow is ana-
lyzed, because of the temporary antitumoral effect of it. 
During blood product administration whenever can ana-
phylactic shock appear. In our study we observed 11 aller-
gic episode associated with platelet administration (7 ALL 
patients, 4 of them repeated the allergic incidence). The 

Fig. 5. Ivig and human albumin administration

Fig. 6. Extreme transaminaze values

Fig. 7. Hepatoprotective treatment
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symptoms were hyperthermia, flushing, shiver, headache 
at 5-10 minutes after beginning the platelet transfusion. 
Discontinuing the transfusion, administration of  5-8 mg/
kg/dosis iv Hidrocortisone, 10 mg/kg/dosis iv paracetamol 
and saline perfusion settled the symptoms and we never 
had anaphylactic shock developed. 

Bacterial infections in the immunocompromised, neu-
tropenic subject occurre very easy. Treatment consists of 
associated antibiotics (CG2-3, Meropenem, anti-staphylo-
coccus treatment ) and immune support by intravenous 
immunoglobulin.(9) The longer the aplastic period is, the 
more  IVIG is needed, so in our study the most severe 
aplastic periods were by the AML and high risk ALL pa-
tient observed.

Aspergillus can affect immunocompromised patients 
and can cause different infections with different localisa-
tions. Pulmonary Aspergillosis (cough, low-grade fever /
high fever, dyspnea, hemoptysis) is difficult to treat with a 
severe prognosis despite associated antifungal medication. 
Our case of proven Pulmonary Aspergillosis by the 12 year 
old high risk ALL patient benefitted 5 months of continu-
ous fluconazole/voriconazol prevention scheme, but we 
had a poor compliance from the child and the mother, so 
at the moment of the pulmonary infection he was without 
antifungal medication. The  clinical signs were fulminant 
as cough, hypoxemia, pinkish saliva/sputum, we initiated 
voriconazole+caspofungin intravenous treatment, but after 
a week we lost him. Data from literature also recommends 
fungal infection prophylaxis, it is used amphotericin B as 
first line defense, but this medication is not available in 
Romania, so we choose fluconazole/voriconazole [10,11]. 

To prevent Pneumocystis carinii pneumonia all patients 
receive prophylaxis with trimethoprim/ sulfamethoxazole 
three years, three days / week (weekend days). None of our 
patients included in the study presented any signs of this 
pulmonary infection. Classical symptoms are fever, non-
productive cough, and progressive shortness of breath. 
Chest radiograph demonstrates bilateral, symmetric re-
ticular (interstitial) or granular opacities. Evident labora-
tory findings are not available if the suspicion rises and 
the moment when the symptoms appear is already late, so 
it is easier to administrate a primary prophylaxis with this 
cheap sulfonamide than to treat afterwards with expensive 
combined antibiotics [12].

Viral infections, specially varicella can cause lethal men-
ingitis at an immunocompromised organism. All patients 
who are contacts or even develop symptoms of viral infec-
tious diseases are isolated and acyclovir therapy is instituted 
80 mg/kg/day for one month. It is recommended, that in 
case of no varicella infection in the case/ family history the 
sibling should be vaccinated for varicella in order to prevent 
the infection in the family of the oncologic patient [13] 

Antiemetic medication is essential for an oncologic pa-
tient, there can be no chemotherapy administration with-
out a correct dose of antiemetics, so every patient benefited 
of ondansetron before cytostatics. There was one case of a 

12 years old girl diagnosed with Wilms tumor who despite 
of administering 30 minutes before cytostatics intravenous 
ondansetron, she presented repeated vomiting, even if she 
only saw the infusion kit, we considered her reaction hav-
ing a mental/psychological component too. 

Hepatotoxicity is common by the multidrug treatment 
benefitting patient, because of  the liver metabolisation of 
the most pharmaceuticals. In our study the highest values 
were found in DSRCT patient because of the chemothera-
py and the secondary liver determinations.

Since introducing immunostimulating additional medi-
cation, we observed a significant decrease of infection in 
the aplastic period [14]

Conclusions 
The oncologic patient is extremely vulnerable. Intensive 
chemotherapy causes secondary bone marrow aplasia, 
which requires blood substitution, anti-infective therapy 
and GCSF. Treatment Protocols are using 3-5 cytotoxic 
drugs in a cure, but to keep the patient alive during and 
between cytostatic periods, it is necessary to use a wide 
range of supportive medication. 

It is important to know that an onco-pediatric patient 
has to ingest every day an average of 8-10 different medi-
cation, fact which is not considered polypharmacy, it is an 
absolute necessity.

Abrevations
ALCL- anaplastic large cell lymphoma
ALL - acute lymfoblastic leukemia
AML- acute mieloblastic leukemia
DSRCT- desmoplastic small round cell tumor
FFP- fresh frozen plasma
GCSF- granulocyte colony stimulating factor
IVIG- intravenous immunoglobulin
HL- Hodgkin lymphoma
NB- Neuroblastoma
NHL- Non Hodgkin Lymphoma
po- per oral
RBC- red blood cells
WT- Wilms tumor
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