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CURRENT CHALLENGES 
IN DRUG DEVELOPMENT

EMERGING SOLUTIONS 
INVOLVING DATA AND 
DESIGNS

The Pharmaceut ica l  Indus t r y  i s  undergoing s ign i f ican t 
change as  i t  faces  ex t reme pressure  to  de l iver 
new t reatments  to  marke t  a t  a  t ime of  increased 
spending in  R&D.  Mul t ip le  economic  pressures  are 
be ing exer ted on the  indus t r y,  ranging f rom an 
impending paten t  c l i f f ,  a  decrease in  income due to 
greater  compet i t ion  f rom gener ics  and b ios imi lars , 
to  demands on drug pr ic ing by governments .  Each 
approved new drug cos t s  around $3 b i l l ion  to 
develop whi l s t  heal thcare  prov iders  seek  to  reduce 
the  pr ice  paid for  t rea tments  making development 
cos t s  unsus ta inable  in  the  medium term.  The cur ren t 
h igh a t t r i t ion  ra te  o f  t rea tments  in  deve lopment 
cont r ibu tes  to  these h igh R&D cos t s ,  wi th  90% of 
t rea tments  undergoing c l in ica l  t r ia l s  fa i l ing to  reach 
the  marke t .

The cur ren t  boom in  l i fe  sc iences  has  presen ted 
both  an increase in  oppor tun i t ies  as  wel l  as  greater 
complex i t y,  cos t s  and uncer ta in t y  for  large Pharma 
in  de l iver ing success fu l  deve lopment  programmes. 
The emergence of  new c l in ica l  targets ,  ce l l  therapies 
and methods  o f  drug discover y  has  co inc ided wi th 
a  reduc t ion  in  the  re turn  on la te -s tage p ipe l ines 
f rom 10.1% to  3.7% bet ween 2010 and 2016 for  the 
top 12 pharma companies  as  ou t l ined by Delo i t te . 
Moreover ,  the  indus t r y  i s  exper ienc ing a dig i ta l 
revolu t ion  in  which  l i fe  sc iences  are  look ing to 
harness  technologies  such as  ar t i f i c ia l  in te l l igence 
(AI )  and machine learn ing in  addi t ion  to  min ing data 
f rom a wide range of  rea l -wor ld  ev idence sources , 
fu r ther  adding to  the  complex i t y  and inves tment  now 
requi red for  R&D programmes.  F ina l ly,  the  promise 
o f  prec is ion medic ine ,  personal i s ing and target ing 
therapies  to  improve safe t y  and e f f icacy has  seen the 
demise  of  the  b lockbus ter  and forced companies  to 
re th ink  p ipe l ines  and product  deve lopment  s t ra tegies .

S t r iv ing to  main ta in  both  prof i tab i l i t y  and agi l i t y  in  a 
rapid ly  changing marke t ,  pharmaceut ica l  companies 
are  increas ing ly  ou tsourc ing the i r  R&D ac t iv i t ies  to 
th i rd  par t ies  inc luding academic  ins t i tu t ions ,  b io tech 
s tar t -ups ,  and cont rac t  research organisa t ions 
(CROs) .  Pharma has  sought  par tnersh ip  wi th  research 
area spec ia l i s t s  o f fer ing n iche exper t i se ,  ser v ices 
and tools  to  capture  oppor tun i t ies  in  emerging f ie lds 
such as  machine learn ing and prec is ion medic ine .

Consequent ly,  the  balance of  innovat ion has  swung 
towards  smal ler ,  more n imble  p layers  able  to  p ivo t  to 
meet  the  demands of  a  rapid ly  changing l i fe  sc ience 
sec tor.  Th i s  i s  borne ou t  by  the  t rans format ion in 
the  innovat ion landscape which  has  seen a 103% 
increase in  the  number  o f  new molecu lar  en t i t ies 
(NMEs)  di scovered by smal l  b iopharma View and 
has  t rans la ted in to  63% of  novel  drug approvals  over 
the  las t  5  years .

Regula tors  are  o f fer ing novel  deve lopment  opt ions 
(acce lera ted approvals ) ,  and gu idance around 
new t r ia l  des igns .   Both  the  US Food and Drug 
Admin is t ra t ion  (FDA)and the  EU European Medic ines 
Agency (EMA) have prov ided incent ive  programmes 
to  developers  in  order  to  expedi te  the  path  to 
marke t .  For  example ,  in  2019 alone,  29 of  the  48 
novel  drug approvals  were des ignated in  one or 
more of  the  expedi ted categor ies  o f  Fas t  Track , 
Break Through,  Pr ior i t y  Rev iew and/or  Accelera ted 
Approval .  In  Europe,  the  EMA launched PRIME 
in  March 2016 to  prov ide developers  wi th  ear ly 
and enhanced sc ien t i f ic  suppor t  to  medic ines  tha t 
have the  poten t ia l  to  s ign i f ican t ly  address  pat ien ts 
unmet  medical  needs .  In  i t s  2  year  over v iew,  177 
reques t s  for  PRIME e l ig ib i l i t y  were reques ted and 
36 medic ines  accepted in to  the  scheme.   As  o f  Apr i l 
2020,  48 medic ines  are  l i s ted as  accepted in to  the 
programme.  S ix  medic ines  tha t  had been granted 
PRIME s ta tus  have success fu l ly  been au thor i sed.

In  the  c l in ica l  deve lopment  contex t ,  the  use  of  new 
approaches  and technologies  has  u l t imate ly  led 
to  an explos ion of  data  compr is ing many complex 
in ter - re la t ionsh ips  be t ween r i sk  fac tors ,  ou tcomes 
and t reatment  e f fec t s .   However ,  so  far ,  the  co l la t ion 
of  complex data has  had modes t  success  due to  poor 
implementa t ion  and data handl ing sk i l l s  exacerbated 
by unsu i table  t r ia l  des ign and l imi ted analys i s  too ls . 
In  many cases  the  des igns  o f  c l in ica l  t r ia l s  do not 
account  for  the  complex i t y  o f  the  data to  be co l lec ted 
and of ten  make s impl i s t ic  assumpt ions  about  the 
sources  o f  var iabi l i t y  in  pat ien t  responses .
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In  par t ,  th i s  i s  due to  di f f icu l t y  in  access ing in format ion 
tha t  suppor t  the  assumpt ions ,  bu t  i t  i s  a l so  due to  the 
widespread use  of  es tabl i shed tools  tha t  encourage 
th ink ing in  te rms  of  making f ixed assumpt ions  tha t 
def ine  the  re la t ionsh ip  bet ween a s ing le  fac tor  (e .g . 
t rea tment )  and pat ien t  response.   As  the  spec i f ica t ion 
of  these  assumpt ions  wi th in  a  s tudy pro tocol  form the 
bas i s  for  def in ing s tudy success ,  the  cur ren t  prac t ice 
does  not  adequate ly  fac i l i ta te  the  adopt ion of  new 
approaches  nor  the i r  appl ica t ion  in  reduc ing a t t r i t ion 
in  deve lopment .

Undoubtedly,  there  have been welcome developments 
in  new t r ia l  des ign opt ions  tha t  a t tempt  to  deal  wi th  the 
increased complex i t y :  S t ra t i f ied;  Enr iched;  Adapt ive ; 
Seamless ;  Baske t ;  Umbre l la ;  P ragmat ic  t r ia l s  are  a l l 
impor tan t  addi t ions  to  the  drug development  too lk i t . 
However ,  the i r  u t i l i t y  and appl ica t ion  wi l l  depend on 
the  spec i f ic  deve lopment  scenar io .  Wi th  many opt ions 
avai lable ,  there  i s  no one s ize  f i t s  a l l .  Which one 
should  you choose and how does  the  per formance 
compare wi th  a l ternat ive  opt ions?

On the  data analys i s  s ide ,  there  remains  a  chal lenge 
to  ident i f y  the  key resu l t s  f rom complex data and 
to  presen t  those resu l t s  in  a  way tha t  suppor t s 
in terpre ta t ion  and enables  a  thorough unders tanding 
of  the  data .  Indeed,  there  are  a  range of  analys i s  too ls 
and s t ra tegies  as  wel l  as  v i sual i sa t ion  techn iques 
tha t  can be used in  th i s  scenar io .  However ,  wi thout 
adequate ly  captur ing or  pre -spec i f y ing these 
approaches  in  a  pro tocol  and S ta t i s t ica l  Analys i s 
P lan (SAP)  or  ensur ing the  s tudy i s  spec i f ica l ly 
des igned for  the i r  use ,  then any resu l t s  obta ined may 
be cons idered explora tor y  or  suppor t ive  a t  bes t .

The development  o f  a  pro tocol  and c l in ica l  t r ia l 
des ign i s  an exerc i se  in  maximis ing the  probabi l i t y 
o f  making the  r igh t  dec is ion :  a  s tudy tha t  fa i l s  when 
there  i s  no re levant  t rea tment  e f fec t  or  a  s tudy tha t 
succeeds  when there  i s .  Th i s  i s  a  mul t i - fac tor ia l 
opt imisa t ion  process  compr i s ing the  se lec t ion  of  the 
r igh t  s tudy popula t ion  charac ter i s t ics ,  sample  s ize , 
sampl ing schedule ,  s t ra t i f i ca t ion ,  endpoin t ( s )  and 
obser vat ion t ime,  analys i s  s t ra tegy and dec is ion 
cr i te r ia .  Many of  the  technologica l  so lu t ions  he lp  to 
address  spec i f ic  e lements  o f  th i s  process  and may be 
able  to  make incrementa l  improvements  to  the  l i ke ly 
success  o f  the  s tudy. 

However ,  there  i s  a  need to  prov ide in format ion in 
the  r igh t  contex t  to  he lp  dec ide which  approaches 
or  combinat ions  are  l i ke ly  to  be the  mos t  e f fec t ive . 
Get t ing the  r igh t  combinat ion of  fac tors  has  a 
mul t ip l ica t ive  e f fec t ,  making a mass ive  di f fe rence in 
the  success  o f  the  s tudy.

w w w. S c e n d e a . c o mw w w. E x p l o r i s t i c s . c o m

E n g a g i n g  Wi t h  Re g u l a t o rs  o n  N o v e l  S t a t i s t i c a l  A p p ro a c he s  t o  C l i n i c a l  D ev e l o p m e n t

THE INCREASING 
IMPORTANCE OF 
STATISTICS IN THE NEW 
R&D PARADIGM

The new drug development  paradigm h igh l igh ts  the 
impor tance of  b ios ta t i s t ics .  S ta t i s t ic ians  have been 
an in tegra l  par t  o f  drug development  for  some t ime 
but  now the i r  ro le  i s  p ivo ta l  to  the  success  o f  a 
development  programme.  Over  many years  they have 
developed the  sc ien t i f ic  r igour  to  unders tand how to 
mi t igate  r i sks  due to  b ias ,  uncer ta in t y  and sources 
o f  var iabi l i t y  th rough des ign and analys i s .  The i r 
log ica l ,  ob jec t ive  approach he lp  to  br ing c lar i t y  to 
pro tocols  and s ta t i s t ica l  analys i s  p lans .  Now,  more 
than ever ,  s ta t i s t ic ians  need to  be co l laborat ive  and 
consu l ta t ive ,  ge t t ing involved a t  the  ear l ies t  s tages 
in  pro tocol  deve lopment  to  syn thes i se  in format ion 
f rom mul t ip le  domain  exper t s  and data sources .  The i r 
unders tanding of  the  regula tor y  landscape a l lows 
them to  ident i f y  the  mos t  expedi t ious  way to  develop 
a drug through explora tor y,  t rans la t ional  and 
regula tor y  research wi th  smar ter  des ign s t ra tegies .  
They are  un iquely  p laced to  implement  objec t ive , 
quant i ta t ive  methods  to  evaluate  the  per formance of 
new approaches  and ident i f y  the  bes t  deve lopment 
s t ra tegy.  Today ’s  s ta t i s t ic ian prov ides  a  v i ta l  func t ion 
in  te rms  of  he lp ing to  gu ide s t ra tegic  development 
dec is ions .  Ear ly  engagement  i s  c lear ly  impor tan t  bu t 
equal ly,  s ta t i s t ic ians  a l so  need access  to  in format ion 
and a toolbox of  model l ing and s imula t ion  capabi l i t ies 
to  rapid ly  evaluate  the  per formance of  des ign and 
analys i s  scenar ios .

The implementa t ion  of  model l ing and s imula t ion  takes 
t ime bu t  the  re turn  on inves tment  i s  huge.  Based on 
case s tudies  we have suppor ted over  a  number  o f 
years ,  ear ly  engagement  and the  use  of  a  f lex ib le 
model l ing and s imula t ion  p la t form has  de l ivered 
impress ive  resu l t s  in  te rms  of  reduc ing the  r i sks ,  cos t s 
and dura t ion  of  c l in ica l  deve lopment .



Examples  o f  the  benef i t s  have inc luded:

• Increas ing the  probabi l i t y  o f  success  for  a 
development  programme by a lmos t  th ree - fo ld 
wi thout  adding to  cos t .

• Increas ing the  probabi l i t y  o f  success  for  a 
prec is ion medic ine s tudy by 41% wi thout 
increas ing the  cos t .

• Reducing the  development  t ime by 4 years .
• Saving US$20M on a s ing le  s tudy.
• Terminat ing an ex tens ive  development  programme 

that  had l i t t le  chance of  success .

Moreover ,  model l ing and s imula t ion  of fer  fu r ther 
benef i t s  such as  suppor t ing and fac i l i ta t ing 
co l laborat ion :  a l l  s takeholders  have an input  and 
are  able  to  agree on the  ev idence -generat ion 
package and the  dec is ion-making f ramework .  Th i s 
a l lows opt ions  under  cons idera t ion  to  be ru led in 
or  ou t  ver y  qu ick ly,  suppor t ing the  rapid ,  in formed 
development  o f  pro tocols .  In  tu rn ,  pro tocols  are 
c lear  and unambiguous ,  leading to  more def in i t i ve 
ou tcomes .

ENGAGING WITH 
REGULATORS 

Adopt ing novel  approaches  and c l in ica l  pro tocols  in 
drug development ,  a l though able  to  pay div idends , 
does  not  come wi thout  inheren t  r i sk .   Regula tor y 
au thor i t ies  f requent ly  advocate  adopt ion of  such 
approaches  to  increase the  development  o f  drugs , 
par t icu lar ly  for  drugs  in tended to  meet  ser ious  and 
l i fe  th reaten ing  condi t ions .   In  th i s  contex t ,   the 
au thor i t ies  are  wi l l ing to  engage wi th  companies 
dur ing the  course  o f  deve lopment  to  ensure 
appropr ia te  data i s  generated to  a l low approval .  
As  ment ioned above,  both  FDA and EMA have 
in t roduced spec i f ic  programmes to  engage wi th 
companies  in  order  to  acce lera te  drug development .

To benef i t  f rom these programmes,  unders tanding 
the  mechanisms for  engaging wi th  the  regula tor y 
au thor i t ies  i s  c ruc ia l .   Through these in terac t ions , 
companies  are  able  to  ge t  agreement  and adv ice 
f rom the  regula tors  in  order  to  implement  novel 
deve lopment  s t ra tegies .

In  the US,  the FDA under  PDUFA legis la t ion are requi red 
to  o f fer  formal  meet ings  reques ted by companies  who 
seek adv ice  re la t ing to  the  development  and rev iew 
of  inves t igat ional  new drugs  and b io logics ,  and 
drug or  b io logica l  product  marke t ing appl ica t ions .  
S ince these meet ings  represent  c r i t i ca l  poin t s  in 
the  regula tor y  process ,  formal  gu idance to  ensure 
e f f ic ien t  and cons i s ten t  use  o f  resources  i s  avai lable .  
The FDA of fers  th ree meet ing t ypes :

• Type A:   those tha t  are  necessar y  for  an o ther wise 
s ta l led product  deve lopment  programme to 
proceed or  to  address  an impor tan t  sa fe t y  i s sue.

• Type B:   meet ings  under taken a t  spec i f ic  poin t s 
such as  Pre IND,  pre  NDA/BLA.  I t  i s  a t  these 
meet ings  where novel  s t ra tegies  for  deve lopment , 
inc luding prov is ion of  data  for  rev iew should  be 
discussed.  Notably,  Type B meet ings  are  he ld 
to  di scuss  the  overa l l  deve lopment  programme 
for  products  granted break through therapy 
des ignat ion s ta tus ,  Fas t  Track  and Accelera ted 
Approval .

• Type C:  any o ther  meet ing which  does  not  fa l l 
under  Type A/B.
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The FDA meet ings  and adv ice  may be prov ided 
e i ther  face to  face wi th  Agency rev iewers ,  or  more 
commonly  for  Type B meet ings  v ia  te lecons  or  wr i t ten 
adv ice .  For  a l l  th ree meet ing t ypes ,  s t r ic t  t imel ines  as 
ou t l ined in  re levant  gu idance are  adhered to ,  and the 
company should  prov ide comprehens ive  in format ion 
by way of  br ie f ing documenta t ion  for  rev iew and 
comment .   C lear ly  th i s  documenta t ion  mus t  be wel l 
prepared,  conc ise  and presen t  re levant  data  to 
jus t i f y  the  developers  c l in ica l  deve lopment  s t ra tegy.

In  Europe,  to  fac i l i ta te  dia logue,  the  EMA prov ides 
a  formal  process  for  in terac t ion  through Sc ien t i f ic 
Adv ice  under  Ar t ic le  57-1 (n)  o f  Regula t ion  (EC) 
No 726/2004.   Unl ike  the  US,  deve lopers  a l so 
have another  process  to  obta in  adv ice  f rom the 
Nat ional  Competen t  Author i t ies  (NCA) .  such as  the 
UK’s  Medic ines  and Heal thcare  Products  Regula tor y 
Agency (MHRA),  or  Germany ’s  Federa l  Ins t i tu te  for 
Drugs  and Medical  Dev ices  (B fArM).   Dec iding on the 
appropr ia te  rou te  for  meet ing to  discuss  novel  c l in ica l 
methodologies  wi th  European regula tors  (EMA vs 
NCA) should  be taken based on the  u l t imate  rou te  for 
au thor i sa t ion  of  the  product .   Those medic ines  which 
wi l l  use  the  EU’s  cen t ra l i sed procedure are  s t rongly 
adv ised to  discuss  these topics  di rec t ly  wi th  the  EMA, 
where pan EU agreement  on the  s t ra tegy can be 
reached.   I f  a  nat ional/decent ra l i sed rou te  to  marke t 
i s  env isaged,  then NCA advice on th i s  sub jec t  i s  l i ke ly 
to  be more re levant .   Whi le  Sc ien t i f ic  Adv ice  does  not 
prov ide an avenue for  pre -assessment  o f  any data , 
i t  i s  a  key tool  for  unders tanding the  expecta t ions 
o f  the  regula tor y  au thor i t ies .   The key a t t r ibu tes  o f 
NCA vs  EMA Sc ien t i f ic  Adv ice  are  ou t l ined in  Table 
1.   I t  should  be noted,  tha t  i f  NCA advice  i s  sought , 
companies  are  now of fered a p i lo t  programme for 
S imul taneous  Nat ional  Sc ien t i f ic  Adv ice  (SNSA).

EMA Sc ien t i f ic  Adv ice  i s  prepared by the  Sc ien t i f ic 
Adv ice  Work ing Par t y  (SAWP) and formal ly  i s sued by 
the  Commi t tee  for  Medic ina l  P roducts  for  Human Use 
(CHMP),  the  commi t tee  respons ib le  for  rev iew of  an 
MAA.   Access  to  ear ly  sc ien t i f ic  adv ice  wi th  the  EMA 
is  one of  the  key advantages  to  PRIME e l ig ib i l i t y  as 
i t  prov ides  the  oppor tun i t y  for  a  company to  agree 
complex s t ra tegies  wi th  regula tors  sooner  than would 
normal ly  be an t ic ipated.
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Table 1:  Key Considerat ions for  Seeking Nat ional 
and EMA Scient i f ic  Advice

As wi th  the  US process ,  gu idance on processes 
and requi red documenta t ion  i s  avai lable  f rom the 
regula tor y  au thor i t y.   For  the  EMA,  the  process  i s 
dr iven according to  spec i f ied submiss ion deadl ines 
publ i shed on the i r  webs i te .   For  NCAs,  reques t s  are 
submi t ted and dates  for  meet ings  are  agreed bet ween 
the  developer  and the  respec t ive  NCA.

CONCLUSION

Overal l ,  when us ing novel  approaches  to  c l in ica l 
deve lopment ,  seek ing adv ice  f rom the  regula tor y 
au thor i t ies ,  be i t  FDA,  EMA or  both ,  increases  the 
l i ke l ihood of  success .   U l t imate ly,  o f  course ,  i t  w i l l  be 
the  qual i t y  and s t rength  o f  the  data generated by the 
c l in ica l  s tudy which  wi l l  de termine the  approvabi l i t y 
o f  a  drug candidate .
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