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WHY CHILDREN?

e Children = 22 %

» Three times more exposed to potentially dangerous
medication errors compared with adults

— dosing-strategies
— altered kinetic parameters

« The largest group of patients to be seen by healthcare professional

e Medication administration can be challenging
— many drugs given unlicensed or off-label
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Children are not little
adults and should not
be treated as such
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Preterm neonates | Term neonates Infants Children Adolescents
23-37 vikur (0 to 28 days) (> 28 days to (2 to 11 years) (12 to 18 years)
23 months)




 Gestational age (medgongualdur) — from date
of last period

 Postnatal age — chronological age (lifaldur)

Edlileg medgongulengd: 37-42 vikur
Fyrirburi <37 vikur
Nyburatimabil — til 28 daga

Lag faeedingarpyngd (LBW): <2500 g
Mjog lag faedingarpyngd (VLBW): <1500 g
Einstaklega lag feedingarpyngd (ELBW): <1000 g

Orburar: <500 g
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SKAMMTAR

Einstaklingsbundnir skammtar
mg/kg
— Erlikamspyngd 1 samrami vid aldur?

Yfirbordsflatarmal er sennilega nakveemara
— Samraemi vid cardiac output, vokvaporf, likamssamsetningu og nyrnastarfsemi
— Getur verid erfitt a0 meta hja bornum

Einstaka sinnum porf 4 adlaga skammta atfra fullordinsskommtum

Hvenzer eru skammtar ekki lengur byggdir 4 pyngd?




Percentage method (surface area method)

The percentage method for estimating doses is calculated as follows:

Surface area of child (m?) x 100

= percent of adult dose
1.76m?

(1.76n7’ being the average adult surface area.)

The relevant figures for the ‘surface area of a child’ can be found
in the back section of the British National Formulary for Children
(BNF-C).

Children are often said to tolerate or require larger doses of drugs
than adults based on a mg/kg basis. The percentage method helps
explain this phenomenon. Body water (total and extracellular) is

known to equate better with surface area than body weight. It
therefore seems appropriate to prescribe drugs by surface area if
they are distributed in the extracellular water.

-
Example

lain is a 3 month old baby. He weighs 5.23kg. His body
surface area is 0.31m? Calculate the dose of aciclovir

required for him using the percentage method. (The
adult dose is 800mg).

0.31x100
—_— =17.6%
1.76

Dose is 0.176 x 800 = 140.8mg.
Use 140mg = 3.5ml of 200mg/5ml aciclovir suspension

Mg/kg method
The mg/kg method for estimating doses is calculated as follows:

{ gk,

Adult dose (mg)
70kg

= mg/kg dose

(70kg being the average adult weight)

This method will give lower doses than the percentage method using
surface areas. It is far less accurate in clinical terms but much easier to
use since weights are usually more accessible than surface areas. Within
limited age bands it is appropriate to state doses on a mg/kg basis. This
form of extrapolation from adults is usually inappropriate for accurate
therapeutic dosing, although it is unlikely to lead to toxic dosing.

Example

lain is a 3 month old baby. He weighs 5.23kg. His body surface
area is 0.31m? Calculate the dose of aciclovir required for him
using the mg/kg method. (The adult dose is 800mg).

800
= 11.4mg/kg
70

Doseis 11.4x 5.23 = 59.6mg.
Use 60mg = 1.5ml of 200mg/5ml aciclovir suspension
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* 20 manada gamalt barn.

* EKKi ad fullu leysanlegt i vatni
* 13,8 kg

* Breytt therapeutiskt bil

* Omeprazole, skammtur 0,7 mg/kgx1
—> 0,66 mg * Tiltolulega oruggt

* Taflan er 10 mg

b 70kg

P Cefotaxime 5o0mg/kg a 6 Kist fresti (heilahimnubolga)
P Max skammtur f. fullordna er 12 g 4 dag.

P Reiknadur skammtur m.v. kg er 14 g 4 dag.

P Hvort 4 ad gefa 12 geda 14 g1 4 skommtum?

P Fyrir flest lyf — ekki gefa meira en max fullordinsskammt
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Absorption Distribution

Enteric transport Intravascular space

Enteric metabolism Extravascular space
Protein binding

Metabolism

Hepatic influx transport
Phase | metabolism
Phase Il metabolism
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Drug absorption

Important factors to be considered:
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The more rapidly absorbed, the higher the peak
The extent of absorption determines level of exposure
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FRASOG (ABSORPTION)

Breytingar 4 pH og magatamingu.

— Vid fedingu, minna magn af magasafa
— Minni framleidsla & magasyrum

— pH 6-8 (residual amniotic fluid)

— Aukid frasog a lyfjum sem eru vidkveem i stiru
umhverfi s.s. penicillin, erythromycin.

— Minna frasog 4 lyfjum sem eru syrur s.s.
phenobarbital, phenytoin.

— Sést enn frekar hja fyrirburum par sem 6proskadri
gastric mucosa og minni seytun magasyra.

— pH laekkar fyrstu 1-2 vikurnar en na
fullordinsgildum um ca. 2-3 4ra. I mjog sirum
maga, lyf sem eru veikar syrur frasogast betur.

— Magateming haegari hja nyburum og fyrirburum
(6-8 klst), neer fullordinsgildum um 6-8 manada




- LANDSPITALI AN
FRASOG (ABSORPTION) el

Nyburar 6proskad gallkerfi, minni flutningur a
gallsyru til parma og minni framleidsla brisensima.
Adrir baettir: Pvi minna frasog a fitu sem leidir til ad frasog
- Uppkost fituleysanlegra lyfja s.s. diazepam er minna og t.d.

_ Nidurgangur Fituleysanleg vitamin.

- Spyta Gt lyfjunum Margir baettir sem hafa ahrif 4 frasogid: Frasog um

parmavegginn er talid proskad um 4 manada aldur.
pH. Basisk lyf frasogast betur i alkaline umhverfi

Parmahreyfingar eru 6proskadar, hefur ahrif 4
frasogid, eykst a fyrstu manudunum

Parmafloran

Lengd parma — virkt frasogsyfirbord

Ahrif ensima 1 garnavegg 4 nidurbrot (first pass)

pH --- Str lyf i stiru --- Basisk lyf 1 basisku

Lyf sem fara i gegnum first pass i lifur adur en pau
fara i bl6drasina -> minna ad i
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FRASOG (ABSORPTION)

Gjof i munnhol: Hratt og gott frasog.

Dami: Midazolam
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FRASOG (ABSORPTION)

Nef:

- Hratt frasog

- Framhja first passa dhrifum i lifur
- T.d. Fentanyl, midazolam, dexdor

Verkja og slevandi lyf gefin um nés* (Born > 6 man)

Gjof lyfja med nefskammtara - nota sterkasta formid af lyfinu
Lyfid er dregid upp i 1 ml sprautu og skipt jafnt & milli nasa (dregin er upp 0,1 ml umfram skammt vegna “dead space”) Ad jafnadi er gefid 02 - 0,5 mi | hwora nds (max | mi, ef gefa
parf meira magn purfa ad lida 5 - 10 min & milli gjafa) Hentar sidur fynr bom med nefstifiur

Skammtur Max skammtur Abending og verkun

Dexmedetomidin 5-20kg 1 pg/kg 100 pg Slaeving fyrir inngrip/rannséknir
Dexdor® ** 20-50 kg: 2 pg/kg Verkun eftir 15 - 30 min (varir ad medaltali { 85 min)

Midazolam 03 mg/kg 10 mg Sleeving fynr inngrip/rannséknir

Dormicum® *** Verkun eftir 5 - 10 min (vanr ad medaltali { 30 min)

Er ertandi vid gjof | nds

Fentanyl **** Bom > 1 drs (10 kg) 100 pg Verkjastilling vid bradum miklum verkjum og fynr srsaukafull inngrip
1,5 pg/kg Verkun eftir 5 - 10 min (varir ad medaitali [ 1 - 2 kist))

* Gadaskjal - Skeving barns fyrir stutt inngrip & barnadeild 4.19.04

**Cadaskjal - Lyfjagjof um nds & bami - Dexmedetomidin 4.17.05.

***Gadaskjal - Midazolam til slaevingar 4 barmadeild 4.17.06

wew*Gadaskjal - Lyfjagiof um nds & bami - Fentanyl 4.17.10
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Lungu:

- A0 mestu had gjofinni sjalfri.
- Notkun 4 maska i réttri staerd
- Spacer

VORTEX GROWS WITH YOU

From toddler to aduilt,

Vortex offers a series of
facemasks for various age &
groups, eliminating the ¢ §
need to purchase a new

holding chamber when

changes in mask size




FRASOG (ABSORPTION)
IM gjof:

 Frasog er 6reglulegt, eins og getur verid hja fulloronum

Somu lyfin sem parf ad fordast IM, t.d. phenytoin, digoxin, diazepam

Litlir vodvar/litid af vodvamassa

Minna bl6dflaedi 1 beinagrindavodvum

Minni voovasamdrattur

 Sarsaukafullt
« EKkKki naegjanlegur arangur (minna frasog)

K vitamin gefid i vbdva til ad fyrirbyggja bleedingar. Kostur i pessu tilfelli
ad gefa IM vegna fordaverkunar.




Birth to 18

Muscle Group months

Vastus Lateralis 0.5 mL

18 months
to 3yrs

1mL

3 - 6 years

6 - 15 years

itap M A
LANDSPITALI g gy

) 15 years

Deltoid Not
kol Recommended

o.5ml Not
Recommended

unless Vastus Lateralis
sites are unavailable




FRASOG (ABSORPTION)

Topical gjof:
« Nyburar og ungaborn eru meo 1 yfirbordsflatarmal:pyngd hlutfall

« Pynnri og gegndrapari htd (meiri raki)

Hradara og aukid frasog - Aukin haetta 4 eitureinkennum

Topical sterar — aukin heetta 4 systemiskum aukaverkunum

Sétthreinsandi lausn t.d. klérhexidin 2% - getur valdid bruna

Rectal gjof:
» Akvedin breytileiki vegna blodflaedis

 Getur hentad mjog vel
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LYFJAGJOF | /D (1V) HIA BORNUM

Litlar sedar - aukin hatta a loftbolum,
sykingum, bélgum og phlebitis

Takmarkadur edaadgangur - samrymanleiki lyfja
Minnstu bornin, adeins 1 lumen

Lyfjabrunnar

Breytt lyfjahvarfafraedi

Lyf honnud fyrir fullordna og oft porf 4 miklum
pynningum (10-100falt)




LANDSPITALI {}
DREIFING (DISTRIBUTION)

 Dreifing lyfja er had eiginleikum sjuklingsins annarsvegar og eiginleikum lyfsins hins

vegar.

« Mesta breytingin er 4 fyrsta arinu
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DREIFING (DISTRIBUTION)

Body Water Compartments (Average values)

- Heerri skammtar af
1year | >1year | Adult lyfjum sem eru
vatnsleysanleg

Full 4-6

Descriptor Pre-Term Term | months

Extracellular up to 20%
fluid volume 60% -25%

Total Body
Water

85% 75% 60%

Fat Content 3%* 12% 30% 18%

* This value varies depending on the gestation and may be higher in babies born after 32
weeks gestation.

Proteinbinding — albimin og plasmaprotein eru leegri hja nyfaaddum og pvi minni
binding.

Dami: Ceftriaxone frabending 4 vikna og yngri.
-Keppir vid bilirubin um proétein bindingu-> Kjarnagula (kernicterus)
-Einnig Phenytoin




itap M A
LANDSPITALI g gy

METABOLISM — NIDPURBROT/UMBROT LYFJA

e Aukin virkni lifrarensima

— At birth, the majority of the enzyme systems responsible for drug metabolism are either
absent or present in considerably reduced amounts compared with adult values

— Dramatic increase in metabolic rate in older children
* 1-9 years, metabolic clearance of drugs is greater than in adults
— Theophylline, phenytoin, carbamazepine
— Need of higher doses
 Lifrar ensimkerfin eru einnig 6proskud i nyburum

— Oxidation and glucuronidation
» Grey Baby syndrome
» Paracetamol

 Metabolic differences

— CYP2D6
* Umbreytir kodein i morfin
» Framleidslan a pessu ensimi er rokkandi, mjog litil fyrstu vikurnar og hja unglingum, en mjog mikil
hja litlum bornum og krokkum
« Ultra rapid metaboliser subtype




Phase 1 metabolism — cytochrome P450

CYP Enzyme

Activity

Example

3A7

Peaks just after birth, then
declines
Almost undetectable in adults

Protects foetus by detoxifying
dehydroepiandosterone sulfate and
retinoic acid

3A4

Appears in first week of life
Activity in children > adults

Faster clearance of carbamazepine
in children than adults

2C9/ 2C19

At 10 days activity ~ same as
adult

Phenytoin t, ;:

75hrs — preterm infants
20hrs —term infants
8hrs — 2" week of life

Appears at 1-3 months of life
Adult values achieved at 4
months and exceeded by 6
months

Caffeine / theophylline
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Phase 2 metabolism

Oxidation

e Impaired at birth

Glucuronidation

Sulphation ~
< e Not greatly impaired at birth
Methylation
\~
(""
\~




Drug

CONJUGATION
Glocuronidation,
etc.

CONJUGATION

Renal elimination
(urine)

Stable adducts

Bilary ellmmatlon
(stool)

Chloramphenicol

UDP-glucuronyl
transferase

Chloramphenicol
glucuronate
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Chloramphenicol « (s"'y'z\é;:t:g

UD:. a7 _onyl
Ir_asier. 2

Chloramphenicol
glucuronate
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Grey Baby Syndrome

Side effect of chloramphenicol in the newborn

Lack of glucuronidation leads to build up of toxic
metabolites

Insufficient renal excretion of unconjugated drug

Clinical features

* Vomiting, limp body tone

* Grey skin colour

* Blue discolouration of lips

* Hypotension
Cardiovascular collapse

Pale or -
blue skin
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lucuronidation LESS glucuronidation
g— Non-toxic q Urine ﬁ Non'tox_ic # Uring
w _ metabolite excretion (s | metabolite excretion

Paracetamol sulphation Paracetamol

[ i
CYP450 -
2E1 glutathione glutathione

LESS toxic
Toxic metabolite :
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UTSKILNAPUR

« Nyru og lifur hja nyburum eru 6proskud og pvi eiga erfidara med ad skilja
ut lyf. Petta leidir til haekkunar 4 serum styrk sumra lyfja.

 Dbvi er skertur nyrnattskilnadur hja nyburum og ungabornum en eykst

mjog hratt fyrstu 2 vikurnar og na fullordins gildum 4 8-12 manudum
— Haegari utskilnadur
— Lengja parf tima & milli gjafa

Glomerular Filtration Rate:
*  Term neonates: 20-40mi/min/1.73m?

* Pre-term neonates: >0.5ml/min/1.73m? (depending on
gestational age)

Increases rapidly in first 2 weeks of life
Reaches adult values at 6-12 months




Glomerular Filtration Rate: LANDSPITALl g o7
Term neonates: 20-40ml/min/1.73m?

Pre-term neonates: >0.5ml/min/1.73m? (depending on

) Bedside jafnan:
gestational age)

36,5 * hao (cm)
Increases rapidly in first 2 weeks of life / SCr (umol/L)

Reaches adult values at 6-12 months

* Cockcroft and Gault calculation for CrCl is poor predictor
for GFR in children

* Use Schwarz formula in children and young people:

Est. Creatinine clearance = F x Height [cm] x 88.4
(ml/minute/1.73m?) Serum Cr (micromol/L)

https://www.kidney.org/
professionals/kdoqi/gfr
calculatorPed

* Where F is proportional to body muscle mass, hence dependent on
age and gender:

Infants: F = 0.45 Female 1-21 years: F = 0.55 https://www.mdcalc.co
Male 1-16 years: F = 0.55 Male 16-21 years: F=0.70 m/ckd-epi-equations-

glomerular-filtration-
rate-gfr 31



https://www.kidney.org/professionals/kdoqi/gfr_calculatorPed
https://www.kidney.org/professionals/kdoqi/gfr_calculatorPed
https://www.kidney.org/professionals/kdoqi/gfr_calculatorPed
https://www.mdcalc.com/ckd-epi-equations-glomerular-filtration-rate-gfr
https://www.mdcalc.com/ckd-epi-equations-glomerular-filtration-rate-gfr
https://www.mdcalc.com/ckd-epi-equations-glomerular-filtration-rate-gfr
https://www.mdcalc.com/ckd-epi-equations-glomerular-filtration-rate-gfr

LYFJAFORM OG LYFJAGJOF — HIALPAREFNI (EXCIPIENT)

« Algengasta, sorbit6l

« Sum geta verid skadleg bornum
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Excipient

Linked with

Glucose and sucrose

Obesity, and tooth decay if taken orally

Benzyl alcohol

A gasping syndrome in neonates

Ethanol

CNS effects

Aspartame

A source of phenylalanine in patients with
phenylketonuria

Polyoxyl castor oils

Severe anaphylactoid reactions

Propylene glycol

CNS effects especially in neonates and children under 4
years

Colourants (e.g. tartrazine)

Hypersensitivity and behavioural disturbances



http://nppg.org.uk/wp-content/uploads/2020/12/Position-Statement-Liquid-Choice-V1-November-2020.pdf

Lamotrigine

Sodium valproate

Chloramphenicol ‘
Tetracycline ‘
Aspirin

Metoclopramide A

Sterar

Kinolonar

Grey baby syndrome i nyburum
Reye’s syndrome
Vaxtarskerding

Aukin heetta 4 alvarlegum
hadeinkennum

Aukin heetta 4 lifrarskada
Aukin hetta 4 taugaeinkennum
Moguleg ahrif a lidina

Vanvoxtur og litun glerungsins
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MEDICATION ERROR

« 10 fold mistdk —> t.d. Fldknir Utreikningar/pynningar, byngd undir 1 kg

Common reasons for medication errors in children

e Incorrect use of information resources (e.g. doses described in terms of total daily dose
[t.d.d] being prescribed three times a day)
Lack of familiarity with drug (e.g. in hospitals, errors are more likely to occur in clinical
areas where children are treated alongside adults such as in emergency departments
or theatres)
Use of unlicensed/off-label drugs due to lack of clinical information/experience
Lack of licensed paediatric dose units and/or the need to use adult formulations
Complex calculations and dilutions
Displacement volumes
Extemporaneous preparation of oral liquids (e.g. can be available at a range of
concentrations, so care if the dose is prescribed in millilitres rather than milligrams, for
example)




itap M A
LANDSPITALI 3 gy

Lyfjaval/lyfjaform — PO vs. IV

mg v.s ml

g vVS. mg VS. mcg

ml/klst vs. Mg/Kklst

Mg/kg/min .... mg/kg/klst.... ml/kg/klst.

Amoxicillin hluti Iyfs

Timasetningar lyfjagjata




SPURNINGAR
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