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Therapeutic efficacy as woll as afety of pharmiceutical products must be

+ concern of tihe manufacturer. "rinciples for tie tiological -valuation of

vttt and efficacy in pharmacolosical=toxicolosical laboratories, 5 well aa

i
%,

-

clinies and medicol practice ‘ive beon worked out oy TTHO with a view to

H [N

et then acceptod turowr.out e world.
‘ “uctt prineiplies and criteria sust alse o obsorved by ranciacturers

STy

restrit thcir sotivities to confoctionine of puarmaceutical preducts
g f

it Wac are not norrally involved in tae bielc.ical evaluation of new druses,

-
in

Vdeveloping countries e tuerapeutic methods and t e conditions of

e

Arwr applicatior are oftan dAiffereat from those i developad countrian
Y"‘y

rorefors specific problems are likelv to arise in the assessment of efficacy

el satetyy rfor example:

Local fuctors such a0 nutritionsl aabite, malrutrition, or certain renetic
Msorders w0 leat 1o wlverie reactinns wilenr will not e oLoerved in the

[P . . -4 \ P A T BT, 1 . e " . ¥
T Y ownere the drue in guestion Luin lwen wvelopad wnd testod,

co=cailaod Ttraditional™ arues ire not AsuAlly ovaluated tor elfieacy and

ey modern seloitifie asnecta: theer Bl ty Lovevery e procesied

Plee new Aruee owvern 10 nations) L or customs should nrovide _ertain preforencos
retardings L re tistrition foralitios.,

wecentiy

, corious douvte Cove arisen dhout toe theraneutic squivalence of

Cortalr scaerit srotucts, T tovraooubie activity of suel products should be
sereed by osultable means o eno ver possibdl o,
e saleruardins of © v vicleo sl al ctandards of safoty and offlcacy roquires

L co=Gperation between the prarmaceoutical and medioal srofesgions,  [he
e ortrve tocrnical anits of toe L0 Divisien of Jharaacolory and Toxicolo vy e

proonred to provide relevant infornation

TR

P Tae noreagsary aradesic and noneacademic personnel, fere by consultanty and

Yoilowsoips.

Al bo o wssist oan te Stuwention and tratnin
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CONSIDRIATION 07 DRUT IRFICACY AND SAFETY

1. Responsibilities of Drus Tanufacturers

The prosr.ic in the ficlds of drugs is affecting increasingly the
contemporary sccicties ir the Liizhly developed countries and in the
developin : courtries.

sach country, in its own context, is seekins to take advantare of

that pror-ress.

But, as svery provress bas its price, so has medical success. The
term "therancutic rizs" has becone familiar to all who deal with the
development, manufacturs, listridation and laieisirition or effective

drugs, as overy act ol effcctive t.erapy involves - calcul ated riske
2y y L

In postulatin: .3t the wotivity of 4 lru- can b evaluated by
objective crit ria wnd that it ust oo clearly distinruishable from a
placebo ofiev, cne accepts imolieitis vt rios must be taken. The

question whic . arises imeediately 15 vho 10 to toko

tae risk and who the
responsibilitve The risk CAan to Lo teion Ly Yo matient.  ut since the
patient is usually ot in 4 position to cvaluate the risk intclligently,

this task nnd tiue related resnonuibility ievolves on 1o loctor, ut he in

turm depends 40 0 et cxtent an tee workin @ practices of tue manufacturers.

de trusts thels sericumess regardiny the irae guality control as well as the

information on «ftectivencss wnd safcty of thear Arurs.  herefore, therapeutic

efficacy wd sul~t/ of pharmaceutic.l prouucts, must b

O

thie concern of the
manufacturer,

Principles for tae bivlorical evaluation of safety and efficacy in the
laboratorics o1t manutacturers as well ng in clinics and medical practice
have boern work 4 out by 710, with 1 view to aavin: them accepted througshout

the world., [ vhall reviow ticm briefly,

i 1) [V “L ] i g 1€ A T
Biologici! evaluition of neuw iruwss

2¢1 Vre-Clinical valustion, “nertl Gonsideraitions
dewly svarhetized substances are Lubiected to a ranze of testa on
animals or anim:l proourations Lo ascert.in any possibly useful effects

for thcraneuty: exploitatiqn. The principles for performance of such
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research were published in 1906 by a scientific rroup convenod by MHO ~/
The report of the Group contains coll.ctive views on venerilly ﬂCprtUd
recommendations for tho pre—=clinical evalu.tion of dras efticicy and
safety., To arrive at tiuis souition tae Troud had to review tlie methods
that are ot present neln t ased to ostablish thae of Cicwey ool o oty of
drugs, and that are liid down ir several docur nt: prepared by astional
groups 13 well as in otlhier publications on L oo aubreets w4 result of
this review iy became clear tuat, present metnods, when asplied
intelli~ontiy anid conwve mtionnlly, are useful, but do nlso ave some

limitations.

I'he main limitations arisc from e phenomena of specivs-—dependent
differences which mulo extrapolition of rosults Prom one snocicu to the
other and particuiariv to man, difficult. Thore ire aony Cactors concerned
with species—aopendent difderonees, of waich tihe most inflwntial is Lo

species~met bo? Lo ool drues. e Wirsodn wilon the drwrs e enorhed
distributed and czeratod aiso 1iEle s Sricly between spect osoand ctraing,
Since recentiy tin 1 soaren pctiodolo sy s developod a4 raunner of tecanigques
sufficiently sinsiiive for tie dotection of small coneontration: of drues
and thoir mctabolit- in bods Pluils ol tisaues, it oom s tner acinely
possible to otudy ancoieo—t1spndent Lo renc: o oand thedy relicetions on
the transferinility of v sults trom on Spocloon b oanother or to . At
present tho rick associntod with tie Plrst g subsiogquont adoinist rations
of a new vroduct o mer, thorefore, can b =inimized bul not tot ully
excladed by ritional voareiolorical and toxicolorical studice on

animals.

2e1.2 Pre-elinic:l pbuticg, rocrlurs
Eﬁﬁlﬁﬁ?ﬂlﬂfEQil*“ﬁQﬁliS,OQ Qnim}lﬁ_.lvf tvo aams, [irst to define
tha seneral pharnanal -icul wotions o 1 drus and, sccond, to
estimite te intoaded therascutic properties. The methods used

differ wccordint to the class of drugz.

AL B 2% math % mi ma meem - —————

1/ ld Hlth Ore. techn. lep. Jer. 1967, 341
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Toxicolorical studies_fall into two types: first those using sinzle
administration, so-called acute toxicity studies, und those using repeated
administration, which includes short-t-rm or sub-icute studies of less than
three monthe' aurations and socond lons=term or chronic studics of three
to six morth!' darition and lile-opan toxicity studics. Probable tecratovenie,
carcinorenin, lopendence pradusins effecta and the whole guustion of

sensitization to drags roguire @pocial studies on laboratory animals,

Biochemical stadies, includins stiwdics of absorption, distribution,
excretion and matibolisn of 4 drue sre of fandwnontal impertaiice for the
proper cvalustion »f th resulits of pharmacolorical-toxicolotical studies,
Typical ~xperimoenis of this iype invoive the adidnisteation o sinrtle or
repeated doscia by various routos to aniimale ond measaroment ot drug
concent rtiorn in bodvy [luld: and tissu.s, The purcouc of thes: studies is
to estimate toe yate ad de sy Of shsorption e wewnul e w3 well as
the ratc o lisappearwee from t o woly by moetbolic breakdown, renal and
other «xerotion, quintitative studies ot to1s tyne facilitat tie
extrapolation ot nima) doata o wan, disceiosc metibolic oroducts with
thereoeutic cx toxic wfffcots, . orovide t': rational  for dovelopment

of suitabl: dooes povimen in animal cxperimenttion,

Phormicolo micrl andies, and went . wed siort—t e toxicity teats must
always be carricd out in animila bofors | rew drae 10 adoinictored to man
for the firet times Jlaboration of nome birochiomical daty will be of r~reat
value b that carly stas of Grue investication.,  Lons=tenn towicity tests
and extonsive rlocromicen]l studics wsually will o carricd out enly 1f it
can be concluded from initial studies in oman that tormal therapeutic trials

re justified,

202.1 Clinical “valuation. fGencr:l Considorations

The forralation of principles fer th: clinicial cvaluation of druss has
-~

been undertak n by another W0 scientific sroup. -"-/ The more important

congsiderations wore:

A, + . 48 —". —.

2/ Wid Hlth Ore, tech.uep.sers 1968, 403




(a)

()

(c)

(d)

(e)

In initiAl trials of any new asentc, the investigator must be senuinely
open-minded concarning the possibility that the drus is worth a trial
and that it miy be as rood s, or perhaps better than, one or more of

those alrcady aviil wle,

Adherine. to ctniesl wnd human srinciples, a8 woll as to cconomic and

technical considoritinng, will ssarply limit e number of subjeots nnd

the numbi r and quality of crewizod studies in man; a8 compaired to
thiose on animalc. 7 ocause of this, it 1s 2essentinl not to waste human
and economic rusourc.s in carrvine out scicstifically inndequate studices,

the validity of whicih will Later bo questioned,

The clinical investisation ot dru ey whetior vew or old, and whether
used for v ow o awction or in oy onew HDlysical form or comtinttion, has to
include plannod sciontific stwlics i man of Hiiairmicolorical actions,

absorptior, istribatiorn, metovoliom, wil »rertion.

It 15 unethical to introducs dinto sonoral e o drues that s bren
inadeount (ly toston. Mo ctnical oreovamme 1o not solely one of human
experiment wtior, it iz wdse one of relriininc Prom namer cxverimentoationy
The atudy of ~omparitive ~rth oy and toxicitsy of the now and st andard
treatments is cmeontinle  any hazords wilch may wrise from iateractlon

witho otiv-r Jracn, domertic remodics, cloonel or food, sgihould e

3
H

consideored gl investioccbed rere indiento e

Jvan then the adminiobtration of plolorsinally netive substances to
human beirn s wilil renain to Do accompaniced by som: olement of risk
that ~annot o ~voidod by v mot o retul and cxhaustive scoientific
study durirs it . pre—clicical and colinic ol investistion, and oy
careful nonitorin s of 1tu wivers: roasctions whencver releasced into

general modicsl proactics,

Onlv general principl o wre offered in t ¢ report 4033  the proc.dures
applica to the tootins of now drues in moan vary widely as a resuct of
contin ous improv.arnt of the mothods uscd, wnd also beeause Pacilities,
attitudes vl Locnl loral rorlitione vary to v orest extoent from country
to countrv. any attompt to lay down risid requirements for cliniceal
awaluation of widely aili'erin s diues woull =il to achieve its

objective and would tinder the advance of therapeutics.
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2.2.2 Clinical JStudies, I'rocezdings

Studins of now drmers in o as . ruls are performed in three stages:

Initial Jdtudies irelude prarmicokinstic and paarmacocdynamic studies on
smal) numbars of ncalthy volunteers or patirntsz, or both. ’‘lider use in
patients unlor 2les supervision occisionally muy b nocensnrv and
justifinole in order to clarify whether a drur Fas any potentinl
tuerancutic offect or in order to obtain datu on the range of dosare,
paticnt solecvion ete. to “1lew desimm of A formal therapeutic trial.
wormil Tiereooutie Trials shall sstriblish tue formal issessment of
therapsubic merits, thit is of =flictey in oL .ti~n to safety, and

comparison with tho..w of axistizr therapy, 1f ny.
J ¥

After o now Arae wia becn introduced into venoru medicenl use, it is
desir.ble to set woy . omonitorin  cystom to detocet any rave adverse
reactions thil mer not nave ocourrei won st the iwceessarily limited
nwnbe re of vaticnts invelved in form.l therncutic trials, If instances
and socverity of sdversc ranctioss outweisr theripeublc bencfits, the

Arues may have to oo cithulrem,

Offici iiv dryr monitoring systeme aex bheins developed in v small
number of counbiics only wd the methods of obt.ining, recordine and
agsessint roports of  dverse reactions ore in o enrly stuotwe of
developmont. Tley rocairs more intencive methodolnricnal research
to improve their officiey. The Uhth Torld dmaltih \nsembly in bay 1962
considorcd cortain croos tored, anointom bional oxohan re of informa-
tion on sality ot erfic.ev of Jrurs aw well s arran saments for rapid
reportine of uiverse drur ofreets,  The collation and dissemination of
informition on wivern: oftocts should represent tne *ficld trial",
indisprnaable to su olenent the informition obtiinable from clinical

trials with their inboeritant limitations,

Besides the probles of testin: uwew druss, there is o need to re-
evaluite miny «ztiblished or commonly used druss. Mawny of these have
never had wloourte phairmacolorical toesting and judeements of their safet;
and efficacy wre based as murh on intuitive reasoning as on acceptable

acientific ovidence,
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2.3 Implications of 3iolo:ric:l ‘valuition of Wew Druas to

Pharmaceutical Industry of devclopi iz lountries

Which implic :bions v tuaose orineinloo off bielorical evaluation
of new drups to the pharmicaut teal industries cstabplisiied or to be

established in dovelooir - countries’ M cdght s, that these industries,

during their fircst years of dewvelonment, will s:ldom have prosonnel and

financial resources to ennble them to conduet drug research comparable to
that of l:rvc Ameoricon wad Buropoan drwr companies, Wew compounds will

rarely be introduced br them, nd thut therefore knowledse of the
principles, which wsnould wui te such research, could scoum to be of minor

importanc: to such compuics

However, suchk an apliuion misht nave to ke correeted soonar or later,
Manufeturcrs of pharmaceutical oroducts, whatever thue xind of nroducts,

will alwers h

.

v to e prepared for the uncxpecrted,  ven i an industry
concentritos w1l its activitiens in to toechnocolosical ficld off drmge
productior, it 15 doalins wito pow-rfui tiolotioutly o tive compounts or
products, producet for the benefit of tho rojovaty o bhe sici, nub
inevitably voormful to som.. A drwes compeny conft ctionin s and murketin
drurs which hive been hiolocsically - vilw.t 4 in tie Liborwtori o of other
compani:s, 1u cirurine the resoorsioitity for  Sficwer ol sallotr off suen
drugs with them. UG 2 conpan s s toe e intoraed on tao Wwhole dmpact

of biolowicil activitiogs, whotaer intention 1 or uiintontionai, of those
Arugs,. Such u company must b able anl willin: fo intorm tie medical
profession on thosc cffucts s completely s possinle wrt munt nloo be able
to providec 111 the necassary documents on tlee brolosical cviluntion off
those products to covernment ol .uthoritics lurine or ~fter tin: resistrition
procedure of thooe prolucts. Therstor:, cowmpinicy merietins nharm.couticnal
products which contain ingrcdicn.s investisated by others must bu informed
on the principles of such rescnrch wnd on the results referrine to their
products,

3. Biclozigal svaluition of drury in developing countrics

3.2 Drug eifects and environmental factors

As drug tretacnt ownd 1ts results in develooning countries are not in
every respcct idsntical to those of dovelopud ccuntries, one will find

additional proolems regardine safety and. efficicy.
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Devi:tions from the recopnizcd compatibility of certain drugs can be

expectaed in countries wacere the averisze bodv size nd body weight of patients

o]

is smaller thnn in countrics where thi: Jdrivs in question have been investigated
clinically in t:v firct instuice. Also, special tynos of dverse reactions
miy occur i 1 part of = nopulwtion lives in the 3t:t¢ of maluutrition, or
carries certain caaetic lisorders, especiilly that of «lucose —G- phosphat-

dehydratasc—l.{iciency,

Companics producing drugs, as well as orzanizations controllinz their
introduction into medical prictice, have . responsibility to anticipate those
harmful =ff=ety, nd heve to cncourase competent scientific and leral

institutions to stuly wnd prevent such eventi, whenever possible,

3

3e2

—

dtectiveness of "Mruditional? druss

< ——— ot oo - -

Other import.rt problems relat~ to the efficacy of druss., 1is there are
inefficient dru-s to be fournt in the mairkets of industrialized counuries,
they 2r sold in devilonine countrics. In the laitter additionally a certain
numb. r of go=cillcd Mtewdition LY ar Min il ronous™ Jdrucs are availuable.  These
drugs may e of mluwe = Lreouwsh cwcetionibl = if Ciministorot in cawses of
harmloss Jilments kot inecompetible witio trne needs of the sick in cises where
effective tr wtment 1s irporative, Thoere ie no reawsen to tnink that all of
these newer or osldor ires woers lusffoctive in the fruncwork of the
gcientifie or prilozopaie movicd s avail ole ot bt time of their
introduction, it =wedle ol seience o3 mude treeedous wiviaces durine the
last thirmy ve.rs nd tnis © ot rust be reocornized by Aru: producers, as
well 1e by conlth ~utioritics md arue prescriocrs. In view of today's

knowledie, mauny of tiom ooy 3 of no more use than a slaicebo.

3¢3 Theripeutic umulvilonce

Producers o’ pnirmaiceutical products will oo especially interested in
the probluims of toorpeutic cquivalence., This subject loads buck to one
point which T =wutienc! « (viicer wnd is presenting o fine cxample for the
needs of close co~operition vetween phrrmaceutical =nd medical science v

drug research and production,

In an Gditori:l in JAIA 12180 1785, dov. 18, 196R) entitlcd "Qeneric

Drugs =und Therapeutic quivilence™, Dale C, Friend stated: "Unless a
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preparation has been proven to be as effective s the starndard preparation,
it should be considered as o possible source of theripeutic non-

equivalence”.
If this point of view is rn be the previilin- onv, then official

Compendiz in 21l countries must add teots of ther.peutic squivalence to

their standaris of drug murity in order to guarantes th

: physiciwm a
therapeuticnlly retive drug protuct. Thoust the provlem is not A new on.
its urgercy became eninnced by recent Cindines, thit som: brands »f calor-
amphenicol, althousi of cauzl 2'winicnl purity, wer rnot s thv raneutieally
active as tlo original brand, possibly becuase of iffercnce in cryvistal
size or thv marrer in which they were toblettod, It io assumcd by some
experts thii th my oo true of gy other druge sold be diftrrent

manuf :cturerse. Cxamples are brands of dipacnnyaraumine, sall Jfurmzol.,

erythromycin, %olbut wiiie, stc.

Phamiiceutical industries to be st blished in Jewelopins countri.s
will be confront:d with tuc preklem of therip-utic wguivalinee right from
the beginnine of their wctivitios. Their aroducts must b ~ontroll.d for
identitv i ouritr, ool tioic Srecwution oes a0t necs B3oarily uerantoe the

Q 1} 3
theripeutic cqguiveilence to st .ord pron ritioms,  [hevipeutic equivilence
could only h. nsecrtuinee by thue rosults of clinical trials.

40 E.’“E".‘lr.‘.l‘ il Azrcict e h‘" ".';lll

- - ——

This, s mauny othe r phormiceutical and therapcutic problems to be
found in leveicpin- rcountrice, roquires clog. co-operition botween the
phammicentical wd medical professions.  But not in ~very ~ountry will
the neeossary o wdemic ool ror=ac clomic pursonne 1 o ovailoble,

MO, thercfore, woula like to 1:.1st - w5 far 3 1te porsonncl and
financial resources oerrit - ine v il it treinine of toohniclns,

students and post—rridustos i oo S CEIETS S R D S a8 RE) (Tt=E
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