
• Real-wor ld data (RWD) is  pr imar i l y  co l lected for  pat ient  care ,  not  
research ,  lead ing to incons istenc ies in  data qua l i ty  and st ructure 
across hea l thcare prov iders .

• Var iab i l i ty  in  data co l lect ion and management – even wi th in  the 
same E lect ron ic  Pat ient  Record (EPR)  systems – h inders large-
sca le RWE stud ies .

• Data standard isat ion is  essent ia l  for  enabl ing meaningfu l  ana lys is  
across inst i tu t ions ,  requ i r ing both schema a l ignment  and 
concept  mapping.

• Manual  mapping of  medica l  concepts to  standard ised 
vocabu lar ies (e .g . ,  SNOMED,  LOINC) is  t ime-consuming and re l ies 
heav i ly  on c l in ica l  expert ise .

• Natura l  language process ing (NLP)  current ly  be ing exp lored in  
re lat ion to  standard iz ing c l in ica l  data 1 ,2  and mapping medica l  
concepts to  st ructures onto log ies
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• In t roduce A r cMap ,  a  mach ine learn ing-based too l  des igned to 
st reaml ine the medica l  concept  standard isat ion process .

• Red uce  the  man ua l  b u r d en  on c l in ica l  experts  by prov id ing 
automated suggest ions for  concept  mappings .

• Imp r ove  the  e f f i c i en cy  an d  s ca l ab i l i t y  of  data standard isat ion 
for  RWE stud ies .

• E nab le  con t i nuous  l ea r n i ng  wi th in  the too l  to  enhance accuracy 
and adaptab i l i ty  to  new data sources over  t ime.
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• Base Model :  ArcMap is  bu i l t  on the B ioLORD3 model ,  f ine-tuned 
us ing t rust-spec i f ic  medica l  concept  encodings to enhance 
domain re levance.

• Tra in ing Dataset :  Over  14 ,000 medica l  concepts f rom 4 NHS 
t rusts were manual ly  mapped to OMOP standard concepts 
(SNOMED4 for  lab tests ,  DM+D5 for  medicat ions)  by c l in ica l  
experts .

• Tra in ing St rategy :  Used t r ip let  loss wi th  one pos i t ive and 50 
negat ive samples per  source concept ;  data augmentat ion 
inc luded word order  shuf f l ing to  increase t ra in ing d ivers i ty .

• Embedding Opt imizat ion :  Dur ing t ra in ing ,  embeddings of  source 
concepts were moved c loser  to  correct  mappings and fur ther  
f rom incorrect  ones us ing cos ine s imi lar i ty .

• Eva luat ion Setup:  S imulated onboard ing of  a  new t rust  by t ra in ing 
on three t rusts and test ing on the fourth ;  per formance measured 
by top-1  and top-5 accuracy of  pred icted OMOP concepts .

• High Accuracy for  Medicat ions :  ArcMap ach ieved an exact  match 
accuracy of  98 .20% for  medicat ion names,  s l ight ly  outperforming 
B ioLORD (96.99%) .

• Super ior  Per formance on Lab Tests :  For  laboratory  test  names,  
ArcMap showed a c lear  improvement wi th  a top-5 accuracy of  
91 .07%,  compared to 85 .59% for  B ioLORD.

• Higher  Var iance in  Labs ar ises f rom h igher  inc idence of  
abbrev iat ions and “codes”  in  lab tests compared to medicat ion 
names.  (e .g .  UE LFT vs .  paracetamol ) .  Lab tests a lso var ied more 
between t rusts .

• Genera l isat ion Across Trusts :  Resu l ts  were averaged across 4 
NHS t rusts ,  demonstrat ing ArcMap’s ab i l i ty  to  genera l ise to  
unseen data sources .

• Improved Standard isat ion :  ArcMap enables c l in ica l  experts  to  f ind 
the correct  standard ised concept  in  over  90% of  cases f rom a 
short l i s t  of  f i ve ,  s ign i f icant ly  acce lerat ing the data 
standard isat ion process .

• ArcMap s ign i f icant ly  advances the data standard isat ion process 
by automat ing the mapping of  medica l  concepts to  standard 
vocabu lar ies ,  reduc ing re l iance on manual  expert  rev iew.

• Scalab i l i ty  and adaptab i l i ty :  ArcMap genera l ises wel l  across 
d i f ferent  NHS t rusts and improves over  t ime through cont inuous 
learn ing ,  mak ing i t  su i tab le for  la rge-sca le ,  mul t i - inst i tu t iona l  
RWD pro jects .

• Regulatory  readiness :  The too l  ensures t raceabi l i ty  of  
mappings ,  support ing i ts  use in  regu latory-grade rea l-wor ld 
ev idence (RWE) stud ies .

• Impact  on hea l thcare research :  By acce lerat ing and improv ing 
data standard isat ion ,  ArcMap enables more robust  and t imely  
ins ights f rom RWD,  u l t imate ly  contr ibut ing to better  pat ient  
outcomes and ev idence-based dec is ion-mak ing .

Th is  s tudy  uses  anonymised c l i n ica l  da ta  co l l ec ted  by  NHS cent res  as  par t  
o f  rout ine  ca re .  The cont r ibu t ing  cent res  to  th i s  s tudy  were  Oxford  
Un ivers i t y  Hosp i ta l s ,  Che lsea  and Westmins te r  Hosp i ta l ,  M i l ton  Keynes  
Un ivers i t y  Hosp i ta l  and  Hampsh i re  Hosp i ta l s  NHS Foundat ion  T rus ts .  The 
s tudy  was  submi t ted  to  and approved by  the  Research  Overs ight  
Subcommi t tee  o f  the  Arc tu r i s  Rea l -Wor ld  Data  Network  research  database 
under  NHS Research  E th ics  Commi t tee  (REC)  approva l  24/YH/0164 .

F i gu r e  2 :  Average  predict ion accurac ies for  ArcMAP and B ioLORD 
models  across both data modal i t ies .  Er ror  bars show standard 
dev iat ion across each NHS t rust

• Imp lemen t  con t i nuous  l ea r n i ng  p ip e l i ne  to  i terat ive ly  improve 
model  accuracy

• Extend approach to  f u r the r  d a ta  mod a l i t i e s

F igu r e  3 :  Schemat ic  showing  proposed  cont inuous learn ing process
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