
Pharmacist role in pediatric :  
What we need to concern? 

Bussaba Trakarnsanga, B.Pharm, BCOP 
Pharmacy department,  

King Chulalongkorn Memorial Hospital 

1 



Age grouping  
Guidance for Industry – General Considerations for Pediatric Pharmacokinetic Studies for Drugs and Biological 
products, Draft Guidance, US FDA, 10 November 1998. 
 

Premature Newborns         < 38 weeks gestational age 
Term Newborns      > 38 weeks gestational age  
Neonate         0 – 30 days of age      
Infant       1 month – 2 years  
Young Child       2 – 6 years  
Child        6 – 12 years  
Adolescent       12 – 18 years 

Pediatrics VS Adults 
Orkin S.H. et al. Oncology of infancy and childhood 1st ed. Chapter 6 Chemotherapy in the pediatric patient. Saunders Elsevier 
 

Gastric emptying time variations – drug absorption 
Gastric pH – drug absorption 
Drug vs milk interaction – drug absorption 
Extracellular fluid volume – drug peak concentration  
Incomplete organ function – drug elimination 
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N Engl J Med 2003;349:1157-67 
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Parameter Anticancer Drug 
Renal function Bleomycin, Carboplatin, Cisplatin, 

Cyclophosphamide, Etoposide, Methotrexate, 
Topotecan  

Hepatic function Doxorubicin, Epirubicin, Vinblastine, 
Vincristine 

Serum albumin Etoposide 
Third space Methotrexate 
Obestity Cyclophosphamide, Doxorubicin, 6-

Mercaptopurine, Methotrexate 
Cancer cachexia 5-Fluorouracil, Methotrexate 

Patient characteristics affecting anticancer drug 
pharmacokinetics in children 
Orkin S.H. et al. Oncology of infancy and childhood 1st ed. Chapter 6 Chemotherapy in the pediatric patient. Saunders Elsevier 
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Oncology Pharmacist role ? 
CouncilonCredentialinginPharmacy,AlbaneseNP,RouseMJ.Scopeofcontemporarypharmacypractice:roles,responsibilities,andfun
ctionsofpharmacistsandpharmacytechnicians.JAmPharmAssoc(2003).2010;50:e35–e69. 
 
 

- Selection  
- Prescribing, Dosing, Transcribing 
- Procurement 
- Storage  
- Preparation 
- Administration 
- Monitoring, Evaluation, Counseling 
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Prescribing, Dosing, Transcribing 
Jacobson JO, et al. American Society of Clinical Oncology/Oncology Nursing Society chemotherapy administration safety 

standards. OncolNursForum. 2009 Nov;36(6):651-8. 

 Prescribing – THAI POG 
  Check timing of treatment and dosage schedule 
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Review medical history 
for potential interactions 
and allergies  

Check appropriateness of 
pharmacological 
treatment order 
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Dosing – BSA  

Prescribing, Dosing, Transcribing 
Jacobson JO, et al. American Society of Clinical Oncology/Oncology Nursing Society chemotherapy administration safety 

standards. OncolNursForum. 2009 Nov;36(6):651-8. 
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Infants and young children, BSA can greatly overestimates the dose needed to achieve  
a desired AUC, whereas BW may be a more accurate predictor of drug exposure. 
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“Rule of 30” 
Adjust a dose from 
mg/m2 to mg/kg 
 
Pt with BSA of 1 m2 

weighs approximately 
30 kg  
 
The rule of 30 is 
applied for children 
<12 kg preventing for 
overestimated BSA-
based dosing problem 
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Dosing – Renal function assessment 
 
Adult   Cockcroft-Gault equation 
Pt<18 years old  Schwartz method  
 
 

CrCl (ml/min/1.73m2) =  (k) x (height in cm) / Scr 
           k = 0.33 for low birth weight infants during the first year of life 
   0.45 for infants during the first year of life 
   0.413 for children and adolescent girls 
   0.70 for adolescent boys  
 
 
Most common chemotherapeutics to cause renal dysfunction in pediatric 
patients : Cisplatin, Carboplatin, Methotrexate  

Prescribing, Dosing, Transcribing 
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Dosing – intrathecal  
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Dosing – carboplatin 
Gurney H. Dose calculation of anticancer drugs: a review of the current practice and introduction of an alternative. J Clin 
Oncol.1996;14:2590-2611 
Calvert AH. Et al. Carboplatin dosage: prospective evaluation of a simple formula based on renal function. J Clin 
Oncol.1989;7:1748-1756 

Carboplatin have large interpatient PK variability  
Carboplatin excrete almost entirely unchanged in the urine, GFR alone can 
predict drug exposure more accurately than body size can. 
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6-MP 

 

Leukopenia-targeted dosing 
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Circadian rhythm-based dosing 
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L-asparaginase 
 

Drug summary from THAI-POG 

ERWINASE® - Erwinia asparaginase  leaflet  

Shorter half-life than E.coli ASP 
Dose : Substitution for native E. coli asparaginase: 25,000 IU/m² IM/IV 
for each scheduled dose  
Reconstitution : add 1 ml or 0.9% NS/10,000 U vial 
 (IM volumn<2 ml each site) 
Stability : 8 hr  17 



Drug summary from THAI-POG 

MTX 
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Lexicomp - interact 
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Doxorubicin 

Total cumulative dose of 
doxorubicin is 375 mg/m2 
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Preparation 
Strict volumn? - 24-hour maintenance water 
Holliday-Segar method  

  
 
 
 
 
 
 
 
Rate 125 ml/m2/hr 
Diluent – hypernatremia prophylaxis 
Age < 2 months D5N/5 
Age 2-12 months D5N/4 
Age >12 months D5N/3 
Age >5 years D5N/2 

BW (kg) Volumn per day  
0-10 100 ml/kg 
11-20 1000 ml + 50 ml/kg for each 1 kg>10 kg 
>20 1500 ml + 20 ml/kg for each 1 kg>20 kg  

(max 2400 ml/day) 
>30  1600 ml/m2/day 
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Administration 
Cannot swallow  
 - cutting, crushing tablets or capsules 
 - rounding each dose to the nearest tablet or capsule  
 - alternating dose to attain the weekly cumulative dose 
 - compounding an extemporaneous solution from oral 
tablet or capsule (safe handling of hazardous drugs) 
 
 
 
 
 
 

22 



Drug-milk interaction 

Administration 
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Drug-milk interaction 
Administration 
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Supportive Treatment in pediatric  
“Nausea/Vomiting” 
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POGO 2017 

Major updates from 2013 guideline 
- Recommend aprepitant for children ≥ 6 months receiving HEC 
- Inclusion of palonosetron as alternate 5HT-3 antagonist  
- Deletion of nabilone/metochlorpramide /chlorpromazine for 

prevention of CINV 26 
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Drug  Dose 
Ondansetron 
 

0.15 mg/kg/dose (max 8 mg/dose) IV/PO 
q 8 (HEC) - 12 (MEC) h 

Palonosetron Age 1 month-17 years : 0.02 mg/kg  
(max 1.5 mg/dose) 
Age ≥17 years : 0.25 mg IV  

Dexametha-
sone 

HEC: 6 mg/m2/dose IV/PO q6h 
MEC: BSA ≤ 0.6m2 : 2 mg/dose IV/PO q12h 
         BSA > 0.6m2 : 4 mg/dose IV/PO q12h 
(reduce half dose if given concurretly with 
aprepitant) 

Aprepitant ≥6 months :  
(d1) 3 mg/kg – (d2) 2 mg/kg – (d3) 2 mg/kg  
Adult dose : (d1) 125- (d2) 80- (d3) 80 mg  



Novel agents for CINV 
• Fosaprepitant (IVEMEND®) 
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Novel agents for CINV 
• Netupitant/Palonosetron (AKYNZEO®) 
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Delay CINV 
- No appropriate studies available in children  
- Treat in a manner similar to adults with doses adjusted 

appropriately for children 
 
 

Anticipatory vomiting 
- Lorazepam 0.04-0.08 mg/kg/dose (max 2 mg) 
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Breakthrough emesis/Refractory CINV 
- Upgrade the next high level of emetogenic risk  
- Add Olanzapine 0.1 mg/kg/dose (max 10 mg) (age >3 y/o) 
- Alternative : Metochlopramide (for >1 y/o, with diphenhydramine and 
up to 5 days)  
- Consider change ondansetron to palonosetron 
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