
House haVe had to be withdrawn so the College will

;;;";,; at 50 Hallam Street for the time beirig '

additional office space on a diFferent site will needed'.

F ina l l y  I  wou ld  l i ke  to  thank  everyone who

attended the Joint Meeting with the Irish Paediatric

i r ro . i " , io , ,  in  Cork '  \We shou ld  be  par t i cu la r ly

i rnpressed by  the  jun io r  doc tors  who were  very

supportive. The qualiry of the presentations from the

S*i..y *", of an extremely high standard' \(e redly

need to be proud of the young Paediatricians in \fales'

and even though we see difficulties and challenges for

the NHS we must be conf ident  abour the standards

and qualiry of care for children in tVales in the future'

DRUG RETATED IATROGENIC DISEASE:
THEsPEc|ALVULNERABILITYoFCHILDREN

Sholini Sri Rongonothon, (Reseorch Fellow in Poediotric Clinicol Phormocology)' Deportment of

phormocology, ft "rop"rii.i o"a io"i"otogy, University of Woles College of Medicine' Cordiff

SUMMARY

. Only about 2500 people will have been exposed to

a drug before it is marketed and the chance of

finding an adverse reaction with an incidence oF

less than 1 /1000 prior to marketing is therefore

small.

. Drugs may not be extensively tested in children so

that many medicines given to children are not

l icensed for  a part icular  indicat ion '  age of  the

child, or presented in a suitable formulation or

route of administration

. The use of'off label' or unlicensed drugs to treat

children is widespread throughout Europe so that

continued monitoring is essential to detect the

adverse drug reacdons in children'

.  The  Ye l l ow  Ca rd  Scheme  i s  an  impo r tan t

mechanism for doctors and pharmacists to rePort

their  suspic ions about a possib le adverse drug

reaction and allow early detection of an adverse

effect.

. Early detection and reporting of suspected adverse

drug reactions by doctors caring for children will

prevent other children experiencing adverse drug

reacdons.

. Regrettably Paediatricians and other doctors caring

fo r  ch i l d ren  seem to  have  a  poo r  r eco rd  f o r

completing Yellow Cards although there is no hard

evidence for this. To improve our knowledge and

understanding of drug safety in children' we must

have comPrehensive rePorting'
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.  A recent circulated self  assessment bul let in on

which the article is based to paediatricians in'\(ales

is an intervention to improve rePorting of adverse

side effects ofdrugs given to children'

Key words:

Iatrogenic disease; drugs; chi ldren; Yel low Card

Scheme

lnhoduction

Iatrogenic disease results from the treatment ofanother

disease. This includes adverse and unwanted effects of

drug treatmenr. ln 1976 Vere f irst described the

propensity of iatrogenic disease to masquerade as

,r"trr.rl iilrr.rs and proposed five main re""o'tt' *hy to

many adverse drug reactions escaPe unnodced'(l)

. The reaction may be so odd or bizarre that an

often used and apparently innocent drug escapes

suspicion.
. The drug-induced disorder can closely mimic a

common natural disease'

. Th.r. is a long delay in the appearance of the

adverse effect.

. The drug evokes a relapse of natural disease or may

evoke a disorder in a naturally suscePtible subject'

. The clinical situation may be so complex that its

drug- related comPonents Pass unnoticed

Twenry years further on iatrogenic diseases are still

regularly unrecognised. Vere concluded that although

-" . ry , r .*  d iscover ies are made by nat ional  and
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international adverse reaction monitoring agencies,
.many of the important new observations continue to
be made by individual doctors. Fibrosing colonopathy

i n  assoc ia t i on  w i t h  some  panc rea t i c  enzyme

supplements is an example o[ drug related iatrogenic

disease that was more easily identified as being drug
induced because rhere was no similar condition with
which to confuse it. However the situation is often not

so clear.

Case study
John, a four year old boy u.,ith cyoic fbrosis, taas admined
as an ernergency uith seaere abdominal pain and
uomiting. An ernergency bariurn enerna showed a large
boutel stricture confirming the diagnosis of intestinal
obstruction. He had been receiuing a krge dose of one of
the high ttrength pancreatic supplernents. In 1994 it
became clear that these agents co*ld cause a hitherto
unknown condition, FIBROSING COLONO?ATHY
which always required surgical excision. The condition is
comruonest in males; usually bettaeen 2 and I ltears old
taitlt seuere disease receiuing more than 15,000 units of
lipase /kg body weight per daye). prior to the
introduction of high- strength pancreatic enzlme

Pre?arations, frbrosing colonopathy had not been rEorted.
It is therefore an iatrogenic disease in the purest sense since
it has a characteristic histological panem and is induced
by drug therapy alone.

A subsequent case control study using a national data
registry shou.,ed that fficted patients tuere taking almost
tuice as rnany capsuhl This problem was highlighted by
the Yellou Card Scheme, uhich alerted. regulatory
authofities throughout the u.,orld. (5)

lokogenic diseqse in children: is it o problem?
The newborn ,  in fan ts  and ch i ld ren  are  a  very
heterogeneous population because they represent the
developmental perir;d of human life. Adverse drug
reactions can have profound imrnediate, delayed and
long-term implications for their neurological and
somatic development. The intrauterine, neonatal and
infancy periods of de'relopments are the only stages in
life where there is potential harm by exposure to drugs
that are administered to another person, the mother.
The fragile nature of the newborn (especially those
born prematurely) and the complexity of their illnesses
make this group particularly vulnerable. Adverse drug
reactions can be difficult to identify with differences in
the morphology, specrrum of disease and adminisrered
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treatmenm, infants and children experience a different
range  o f  adve rse .  d rug  reac r i ons ,  wh i ch  a re  no r
necessarily predictable from the adult experiences with
the same drugs(3). Specific age dependent differences
include:-(4)

.  Pha rmacok ine t i c  d i f f e rences  i n  t he  ra te  o f
absorpt ion,  body water d ist r ibut ion,  protein

binding, metabolic parhways and renal excredon.
. Altered pharmacodynamic responses :probably due

to differences in receptor and homeostatic function
. The process of normal growth and development

physical and neuro developmenral, rhat can be
adversely influenced by medicinal products (e.g.

retarded growth with corticosteroids)

.. Specific parhology that may require children to be
given medicinal products for diseases that differ

from adults either because of increased frequency
(e.g. otitis media, invasive bacterial infections),

increased sever i ty  (e,g.d iarrhoea),  a d i f ferent

natural history (e.g. acute leukaemia, nephtotic

syndrome) or specific parhology (e.g. neonatal

apnoea, surfactanr def ic iency,  patent  ductus

arteriosus, vitamin K deficiency bleeding, inborn

errors of metabolism, growth hormone deficiency,

paediatric tumours).

The overall incidence of adverse drug reactions in

paediatric in-patients ranges from 5.6 -16.80/o and it is

especially high in newborn(5). This very wide range of

estimates reflects the different methodologies used in

detecting and reporting ADRs.

They tesf drugs, don'i lhey?
About twenry new chemical substances are introduced

into the UK market each year. The current price to

develop such a product to marketing is around d 200

million. Much of this relates to the extensive testing

that has to be performed at each stage of the drug

development process and which may take as long as ten

years. This testing can be considered as a pre clinical

and c l in ical  process.  A market ing author isat ion is

granted only after careful consideration of pre-clinical

and clinical data on safery and efficacy as well as the

qua l i t y  o f  t he  p roduc t  f r om  a  pha rmaceu t i ca l

viewpoint. On average only two to three thousand

individuals will have been exposed to the drug prior to

marketing: only common adverse evenrs (> I in 1000)

are likely to be detected ar rhis stage.

' t
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Do they lest drugs in children?
In the UK, most medicines given to adults have been

g ran ted  a  l i cence  f o r  a  pa r t i cu l a r  i nd i ca t i on ,

formulation and route of administratron but rnany

medicines giuen to children baae notbecause (i) licence

application has not been sought by a pharmaceutical

company, (ii) no suitable paediatric preparation has

been  deve loped ,  ( i i i )  i n su f f i c i en t  i n f o rma t i on  i s

available to satisry the requirements of the Licensing

Authority.

The main reason for their difficulry in conducting

clinical trials in children due to: (i) the inabiliry to

recruit sufficient numbers in the different age ranges,

(ii) safety in the effect of a particular medicine on

developing and growing tissues and which may take

rime to emerge, (iii) technical challenges because of the

size of the young person, (iv) lack of co-operation, (v)

the very difficult issue of consent to participate in a

clinical trial.

I n f an t s  and  ch i l d ren  have  t he re fo re  become
'therapeutic 

or pharmaceutical orphans' because many

drugs released since 1962 carry an'orphaning' clause,

for  example,  
'  

Not  to be used in chi ldren; . . . is  not

recommended  f o r  use  i n  i n f an t s  and  young

children...etc..' \What this often means in realiry is that

a particular medicine has not been tested in children.

DEFINITIONS: (7)

Unlicensed: Medicine is only administered to

children, which has no license at all for human

administration

Off hbel Medicine is a licensed medicine used

outside the condit ions of the l icense (7).

(Tables I and 2)

Many drugs given to chi ldren in the UK are

unlicensed or prescribed 'offlabel'. Yet without these

prescriptions possible effective treatment will be denied

to children.(6) This is the continuing dilemma in drug

prescribing for children. A recent study of children in

hospital in five European countries reported that over

two thirds (57o/o) were receiving an unlicensed or 'off

label' drug preparation. (6)

Ioble I: Exomples of unlicensed medicines given
to children [7,8)

Toble 2. Exomples of medicines used off lobel

Whqt hqs been done lro improve the situotion?

In  the  UK a  jo in t  work ing  par ty  o f  the  Br i t i sh

Paediatr ic Associat ion, now the Royal College of

Paediatrics and Child Health, and the Association of

British Pharmaceutical Industry prepared a repoft on 
'

Licensing Medicines-for Children' now approved by

the Committee on Safery of Medicine (CSM). It made

recommendations on age ranges, clinical rials, CPMP

licensing guidelines, interpretation of clinical studies,

surveillance of unlicensed and 'off label' usage and

provision of suitable information. The laner includes

statements on 'orphan drugs', expanded data sheets

Category Examples

Medicines used without

any license

Captopril 2 mg tables
Nifedipine drops
Fluoxetine

lmported medicines
(licensed elsewhere)

Chlorothiazide suspension
Iron dextran injection
Multivitamin injections
paediatric

Medicines which re

licensed but the put.icular
formulation is a 

'special'

Digoxin paediatric
injection
Frusemide 10 mg/ml
mlxture
Amiloride suspension

Novel medicines

available as specials

Caffeine injection
Nitric oxide gas
Sodium benzoate injection
Tolzoline injection ,.

Category Example

Limited formulation Acerylrysteine (nebulised)

Calcium gluconate (used

orally for babies)
Lorzepam injection
(used recrally)

In neonates Amiloride
Cimetidine injection
Theophylline syrup
Trimethoprim supension

Used outside the

age ranges
Amiloride
Salbutamol syrup
(licensed > 2 yars)
Omeprazole (licensed in
children > 2 years)
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and the  prepara t ion  o f  a  na t iona l  fo rmulary  fo r

children 8

There.is an expert Paediatr ic Sub-group of the
CSM which aims to improve the availabiliry of licensed
medicines for children and to stimulate adverse drue
reaction reporting.

Currently there is an International Guidel ine

adopted  by  the  In te rna t iona l  Conference on
Harmonisation in January 2001. This gives guidance

on types ofstudies to be conducred in children, ethical
issues including consent and gives guidance on age
ranges.

Unlicensed qnd 'off lobel' medicotions: do they

cquse more qdverse drug reoctions?

Many drugs used in children have not been tested in

forma.l clinical trids. The dosage used in children rs

therefore often empirically calculated from trial data in

adults. Drugs used within the condit ions of the
product license may therefore be less likely ro cause
ADRs than drugs that are either unlicensed for use in
children or are prescribed outside the terms of the

product license. A study in paediatric wards covering a
variety of sub special i t ies showed that the ADRs

occurred in association with 3.9 o/o of the licensed drug

prescriptions and 6 o/o of the unlicensed or off-label

drug prescriptions.5

Adverse events qnd odverse drug reoclions (ADRI

An adverse event is a harmful event thar occurs in a
patient in the context of drug treatmenr. A causative

role of the drug is therefore not proven and indeed

many adverse events are coincidental to the drug
therapy .An adverse drug reaction is an event, which is

related to the drug therapy and that occurs at drug

doses associated with normal trearment (excluding

overdose). An adverse drug reaction does not include

failure ofthe drug to produce its wanted effect.

Severd factors such as concomitant rreatment can

cloud the identification of ADR and there are few

confirmatory specific laboratory or clinical methods. In
clinical practice it is thus often difficult ro separare
adverse events from adverse reactions. In children,

especial ly in newborns, i t  is even more dif f icult .

However, studies are now being published where an

effective ADR surveillance is carried out in a paediatric

and Neonatal ICU. (9)

Suspecting odverse drug reoctions
ADRs can bccur in two forms:- Type A or 'dose

related' adverse reactions, are an 'Accentuationr of an
appropriate drug effect: they constitute 75o/o of all
adverse drug reactions, but are proportionately less

likely to cause morbidiry and mortaliry than Type B
reactions. They can often be managed by reduction in
the dose or temporary discontinuation of the drug.

Type B reactions are less common than those of cype A
and are 'Bizarre' in that they cannor be predicted by a
drug's known pharmacology. These include allergic
reactions and because of their often-dramatic onset,
they are associated with a proport ionarely higher

mor ta l i t y  than Type A reac t ions .  The drug  has
invar iab ly  to  be  d iscont inued and no t  be  re -
administered in the future.

Since the body has a limited number of responses

to noxious stimuli, it may be difficult to distinguish an
ADR f rom d isease caused by  o ther  mechan isms

particularly if the disease has a high incidence in the

communiry. A useful.criterion to determine whether a

reaction is drug induced is the timing of onset and

ofFset of symptoms relative to the rherapy. (Box 2)

Box 2 Cri ler iq for identi fying Adverse drug

Reoctions

* Timing of event relative ro drug administration

(and possible withdrawal)
* Previous evidence in lirerature implicating drug
* Absence ofalternative exolanations for event
* Effects ofre-challenge

Type A reactions usually (but not always) occur

when a drug has accumulated; thus five half-lives of a

drug wi l l  be needed to reach maximum intensi ty.

Because  t hey  a re  o f t en  immuno log i ca l ,  Type  B

reactions, sometimes require a latent period up to 5

days before they are seen and most though not all

occu r  w i t h i n  twe l ve  weeks  o f  i n i t i a t i on  o f  d rug

therapy. This time course however may be 
'clouded'by

several  factors.  Drug induced agranulocytosis for

example may take rwo or more weels to occur and may

therefore present after the drug has been discontinued'

The same is true of drug induced jaundice, particularly

when it occurs after the drug is used fbr short course

therapy (e.g. co-amoxiclav).

The  t ime  cou rse  a f t e r  s t opp ing  t he  d rug

(decha.llenge) may also be of help in assessing causaliry'
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Some ADR.s may take a considerable time to disappear

after drug discontinuation, Particularly if the drug has

a long half-life of elimination (e'g' amiodarone) and

others may be associated with irreversible effects' (e'g'

oulmonary fibrosis)'

Doctors have been shown to rely to large extent on

whe the r  p rev i ous  rePo r t s  oF  adve rse  even t s  i n

association with drug therapy have been published'

The serendipiry of individual rePorts may therefore be

a malor factor in identifuing previously unrecorded

d rug  reac t i ons .  D rug  re - cha l l enge  may  p rov i de

confirmatory evidence of the drug's involvement in an

adverse event. Vith rare excePdons (for example when

no other possib le drug therapy is  avai lable for  a

Darticular condition) this approach is unethical and

may  be  Po ten t i a l l y  l i f e  t h rea ten ing '  I f  such  re -

challenges could be performed routinely in an in vitro

environment, assessment of causality would be much

easier .  At  the present t ime however there are few

sensitive and specific in-vitro tests for drug allerry'

How con drug sofety be monil'ored in children?

Qualitative and quantitative information on adverse

drug reac t ions  in  ch i ld ren  can be  found by

,pona".r.o., ,  rePort ing systems' registr ies' studies

fo",rr.d on specif ic drugs or reactions and

epidemiological surveillance Programs' An effective

active ADR monitoring system is feasible in children'

A study in Italy showed that active monitoring oF

ADRs in children was associated with an incidence of

15.1 ADRS per 1000 children compared to 4 ADRs

per 100,000 children reported spontaneously the year

before. (10)

Sponloneous Repoding Schemes fSRSI
Schemes fgr spontaneous reporting suspected ADfu by

health care professionals (SRS) have been an imponant

part of pharmacovigilance for over 30 years in the UK

and other countries. Because (at least in theory) the

entire PoPulation of individuals receiving the drug is

surveyed thcy can be ef fect ive in ident i fy ing

uncommon  reac t i ons  no t  i den t i f i ed  du r i ng  d rug

development. They have provided early warning of

adverse reactions on numerous occasions (e'g' cisapride

and arrhythmias, high strength Pancreatic preparations

and  f i b ros i ng  co lonopa thy )  and  have  g i ven  us

i n fo rma t i on  on  f ac to r s  p red i spos ing  t o  adve rse

reactions.

SRS also have their limitations' Substantial under-

repo r t i ng  means  t ha t  t he  po ten t i a l  sens i t i v i t y  t o

identi$, rare adverse reactions is not fully exploited'

Less than 10o/o of  even ser ious susPected adverse

react ions are thought to be reported to regulatory

bodies. Under reporting also allows bias to appear so

that when adverse publiciry in the media (e'g' MMR

vaccine) may result in selective reporting and distortion

of the adverse effect profile of-a particular agent and

cause in false signals. They are also poor at identifring

associations between drugs and toxicity that mimic

even t s  common l y  occu r r i ng  i n  t he  un t rea ted

population' SRS are also insensitive in identifying

"d,r..r. effects with a long latency period' particularly

if the drug has been previously discontinued' The lack

of placebo control group makes it more difficult to

confirm new adverse reactions' Also the incidence

cannot be measured due to lack of a denominator' (e'g'

accurate usage data) .  F inal ly  for  most  new drugs

reponing rates peak relatively soon after marketing and

begin to fa l l  progressively f rom around two years

onwards, Comparisons between drugs need to take

account ofthis period- effect and prescribing rate'

Despite these weaknesses, sPontaneous rePorting

schemes are valuable tools, although they are better at

generating signals or hypotheses than testing them' In

ah. l"aa.. event, cohort or case-control studies are of

greater value and record linkage (where adverse events

"re "uto-atically linked with drug exposure) may also

be a powerful aPProach'

TheYellowCord Scheme

ln 1964 in the wake of the thalidomide'disaster the

Committee on Safery of Drugs, now the Committee

on Safery of Medicines (CSM), was established' All

doctors were asked to report suspected ADRs on a

yellow reply-paid card, which is now generally called

the 'Yellow Card'. fuound 100 repons were received in

1964 peaks  to  a lmost  20 ,000 in  1989 '  Cur ren t ly

around 17-18, 000 reports are received annually' There

are now around 380,000 reports of suspected ADRs

which are stored in the ADROIT (Adverse Drug

Reactions Online Information Tracking) database'

Reports are classified by organ class (e'g' cardiovascular

disorders) with .sub-classif icat ion into groups of

disorder (e.g. ventricular arrhythmias) and further sub-

classification into specific disorder'

I

I
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f!.e.!elhw Card System ond reporting ADRs in
Children
The Yellow Card System reporting ADRs in children
seems ro result in a much lower yield compared to
adults is an ironic finding, remembering it was the
adverse effect of drugs in children that was the catalyst
for the ADR scheme in the f irst place. (e.g. the
thal idomide disaster and chloramphenicol_induced
grey baby syndrome). Spontaneous Reporting Schemes
and the Yellow Card System are easy and inexpensive
means of monitoring drug safecy in children. It needs
only a vigilant Paediatrician and a yellow card to make
it work.

Conclusion:- You con moke the difference!
Doctors, dentists and pharmacists submit nearly 1000
Yellow Cards each year in \fales. However in l99g
only 68 suspected ADRs in children were reporred.
The Yellow Card Scheme is potentially a very effective
method allowing doctors and pharmacists to highlight
serious'and rare drug reactions. The contribution of
the Paediatrician is essential to the success of the
system: serving at a primary point, generd practitioners
are also key part icipants in chi ldcare. A posit ive
attirude to submitting yellow Cards can bring about
the early detection of an ADR a.rd p..lrerrt oth.,
children experiencing ADRs. Thus the yellow Card
Scheme is the professions, major tool to detect and
avoid frrrther adverse drug reactions.

This. art icle and the Self Assessment Bul letrn
(allowing CME points) that has already been sent to
paediatricians in \fales seels to improve paediatricians
understanding of drug safery in children. It is also
intended as an intervention to affect the reporting rates
of ADRs in children allowing comparison with the
previous year. The long term aim must be the safer use
of medicines in children ro help prevenr avoidabre
morbidiry and morcdiry.
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