
Laboratory-­‐Clinical	
  Communica1ons	
  
LCC	
  Profile	
  

IHE	
  Laboratory	
  Domain	
  
College	
  of	
  American	
  Pathologists	
  

Jim	
  Harrison,	
  Univ.	
  of	
  Virginia	
  

	
  



The	
  Problem	
  

•  The	
  tradi1onal	
  order-­‐result	
  paradigm	
  does	
  not	
  
include	
  clinically-­‐important	
  workflow	
  related	
  to	
  
ordering	
  and	
  resul1ng	
  
–  Recommending	
  and	
  accep1ng	
  order	
  modifica1on	
  
–  Requests	
  and	
  responses	
  for	
  result	
  verifica1on,	
  
clarifica1on,	
  interpreta1on,	
  annota1on	
  (fulfillment)	
  

•  Occur	
  on	
  an	
  ad	
  hoc	
  basis	
  outside	
  of	
  systems,	
  
limi1ng	
  documenta1on,	
  decision	
  support,	
  
process	
  standardiza1on,	
  quality	
  improvement	
  

•  Clinical	
  lab	
  context,	
  but	
  general	
  applicability	
  



Use	
  Cases	
  
•  Order	
  modifica1on	
  ini1ated	
  by	
  the	
  lab	
  
–  Laboratory-­‐based	
  decision	
  support,	
  u1liza1on	
  policies,	
  
clinical	
  guidelines,	
  missing/erroneous	
  data	
  

–  Specimen	
  problems	
  
–  Time-­‐out	
  of	
  “future	
  orders”	
  
–  New	
  use	
  cases:	
  incorrect	
  orders,	
  inconclusive	
  results,	
  
complex	
  reflexive/algorithmic	
  tes1ng	
  

•  Order	
  fulfillment	
  (post-­‐result	
  ac1ons)	
  ini1ated	
  by	
  
clinician	
  
–  Results	
  inconsistent	
  with	
  clinical	
  picture	
  (e.g.,	
  verifica1on	
  
request)	
  

–  Test	
  interpreta1on	
  
–  Incorrect	
  tes1ng	
  
–  Annota1on	
  of	
  results	
  



New	
  Order	
  Mod	
  Use	
  Cases	
  

•  High	
  incidence	
  of	
  incorrect	
  lab	
  orders,	
  
par1cularly	
  for	
  gene1c	
  tes1ng	
  
–  Incompa1ble	
  demographics,	
  clinical	
  history,	
  results	
  

•  Inconclusive	
  results	
  (e.g.	
  FNA)	
  
– Recommend	
  repeat	
  and	
  report	
  all	
  results	
  together	
  

•  Tenta1ve:	
  tes1ng	
  algorithms	
  with	
  downstream	
  
orders	
  based	
  on	
  upstream	
  results	
  
– ER/PR/HER2,	
  recommend	
  downstream	
  test	
  orders	
  
based	
  in	
  intermediate	
  results,	
  report	
  all	
  in	
  context	
  



Two	
  New	
  Transac1ons	
  for	
  LTW	
  
•  Order	
  modifica1on	
  
–  Informa1on	
  about	
  the	
  pa1ent	
  or	
  specimen	
  is	
  available	
  
at	
  the	
  Order	
  Filler	
  that	
  indicates	
  orders	
  should	
  be	
  
changed	
  for	
  op1mal	
  care	
  

–  Filler	
  recommends	
  changes	
  to	
  Placer	
  
–  Placer	
  returns	
  order	
  change	
  request	
  

•  Result	
  verifica1on/interpreta1on/annota1on	
  
–  Result	
  does	
  not	
  fully	
  sa1sfy	
  the	
  clinical	
  need,	
  or	
  
conflic1ng	
  informa1on	
  is	
  available	
  to	
  the	
  Placer	
  

–  Placer	
  requests	
  follow-­‐up	
  or	
  annota1on	
  from	
  Filler	
  
–  Filler	
  responds	
  with	
  addendum	
  or	
  amendment	
  to	
  
previous	
  report	
  



Chicago	
  Mee1ng	
  Discussions	
  

•  Tuesday:	
  order	
  modifica1on	
  message	
  general	
  
strategy,	
  control	
  codes,	
  1ming	
  fields	
  

•  Wednesday:	
  
– Specimen	
  management	
  (SPM	
  segments	
  in	
  O21,	
  
O33	
  &	
  O35	
  events)	
  

– Rela1onship	
  to	
  ONC	
  LOI	
  
•  LOI	
  IG	
  differs	
  from	
  LTW	
  (new/append/cancel	
  order	
  use	
  
cases)	
  and	
  is	
  important	
  for	
  US	
  implementa1on	
  



Tenta1ve	
  LCC	
  Implementa1on	
  
(addi1ons	
  to	
  LTW	
  shown	
  in	
  red)	
  

Optional
order modification

request

Filler Order Mgt. [LAB-6]

Placer Order Mgt. [LAB-1]

Tracker Results Mgt.
[LAB-7]

Optional results
validation/interp.

request

Modify
Order



Order	
  Update	
  
OML	
  O21	
  
Placer	
  -­‐>	
  Filler	
  MSH	
  

PID	
  

PV1	
   IN1	
  

ORC	
  RP	
   TQ1	
   OBR	
   OBX	
   SPM	
  

ORC	
  RP	
   TQ1	
   OBR	
   OBX	
   SPM	
  

ORC	
  RO	
   TQ1	
   OBR	
   OBX	
   SPM	
  

ORC	
  RO	
   TQ1	
   OBR	
   OBX	
   SPM	
  

ORC	
  RO	
   TQ1	
   OBR	
   OBX	
   SPM	
  

ORC	
  RP	
   TQ1	
   OBR	
   OBX	
   SPM	
  

ORC	
  RO	
   TQ1	
   OBR	
   OBX	
   SPM	
  

Replacement	
  group	
  1	
  

Replacement	
  group	
  2	
  



Order	
  Modifica1on	
  Transac1on	
  Goals	
  
•  Communicate	
  a	
  rec.	
  to	
  add	
  to,	
  replace,	
  or	
  cancel	
  
exis1ng	
  clinical	
  lab	
  orders	
  prior	
  to	
  resul1ng	
  
– Queue	
  up	
  recommended	
  replacement	
  orders	
  
– Do	
  not	
  constrain	
  replacement	
  order	
  modifica1on	
  

•  Accommodate	
  modifica1on	
  within	
  a	
  defined	
  1me	
  
frame	
  
– On	
  receipt	
  of	
  the	
  order	
  (immediate)	
  
–  Between	
  ordering	
  and	
  specimen	
  receipt	
  
– Aeer	
  specimen	
  receipt	
  but	
  before	
  tes1ng	
  
– Aeer	
  shipment	
  to	
  reference	
  lab,	
  but	
  before	
  tes1ng	
  

•  Consistency	
  with	
  and	
  fully	
  op1onal	
  in	
  current	
  IHE	
  
LTW	
  (and	
  possibly	
  ILW)	
  profile:	
  HL7	
  2.5.1,	
  no	
  
changes	
  in	
  exis1ng	
  communica1on	
  flow	
  



Order	
  Modifica1on	
  Transac1on	
  Strategy	
  
•  Based	
  on	
  unsolicited	
  order	
  update	
  message;	
  OML	
  O21,	
  O33,	
  O35;	
  

but	
  sent	
  in	
  the	
  reverse	
  direc1on	
  (Filler	
  to	
  Placer)	
  

•  Filler	
  sends	
  “recommended	
  order	
  update”	
  message	
  to	
  Placer	
  
–  Original	
  orders	
  to	
  be	
  modified	
  have	
  control	
  code	
  RP	
  and	
  status	
  OH	
  
–  Recommended	
  change	
  orders	
  follow	
  with	
  control	
  code	
  RC	
  

•  Order	
  update	
  uses	
  control	
  code	
  RO	
  for	
  replacement	
  orders	
  
–  Recommenda1on	
  1me	
  window,	
  with	
  default	
  processing	
  of	
  original	
  

orders	
  if	
  rec.	
  isn’t	
  received	
  

•  Placer	
  returns	
  the	
  order	
  update	
  message	
  
–  Similar	
  to	
  unsolicited	
  order	
  update	
  except	
  for	
  control	
  code	
  RC	
  in	
  new	
  

orders	
  that	
  were	
  recommended	
  
–  Return	
  orders	
  that	
  should	
  not	
  be	
  replaced	
  with	
  UM	
  control	
  code	
  

•  If	
  UM	
  response,	
  or	
  1me	
  window	
  is	
  exceeded	
  without	
  response,	
  
processing	
  con1nues	
  as	
  now	
  (loose	
  coupling	
  of	
  recommenda1on	
  
and	
  response)	
  



Order	
  Modifica1on	
  Transac1on	
  Details	
  
•  Filler	
  sends	
  “recommended	
  order	
  change”	
  message	
  to	
  

Placer,	
  structure	
  similar	
  to	
  order	
  update	
  message	
  
–  Original	
  orders	
  to	
  be	
  changed	
  

•  ORC-­‐1	
  Control	
  Code	
  RP	
  if	
  replacement,	
  CA	
  if	
  no	
  replacement	
  
•  Placer	
  and	
  filler	
  order	
  numbers	
  (ORC-­‐2	
  and	
  -­‐3)	
  
•  Status	
  OH	
  (ORC-­‐5,	
  code	
  in	
  HL7	
  but	
  may	
  need	
  to	
  be	
  added	
  to	
  LTW)	
  
•  Reason	
  for	
  change	
  (ORC-­‐16,	
  new	
  codes)	
  and	
  NTE	
  following	
  ORC/OBR	
  
•  Timestamp	
  for	
  recommenda1on	
  1me	
  window	
  (loca*on	
  TBD)	
  
•  Must	
  include	
  OBR	
  segments	
  

–  Replacement	
  orders	
  
•  Control	
  Code	
  RC	
  for	
  recommended	
  change	
  
•  Replacements	
  do	
  not	
  carry	
  order	
  numbers	
  

•  Placer	
  response	
  is	
  via	
  return	
  of	
  the	
  rec.	
  change	
  message	
  
–  Accepted	
  recommended	
  changed	
  orders	
  retain	
  RC	
  control	
  code	
  
–  Changes	
  other	
  than	
  those	
  recommended	
  carry	
  RO	
  control	
  codes	
  
–  Control	
  code	
  UM	
  in	
  orders	
  that	
  are	
  not	
  modified	
  



Placer	
  Order	
  Process	
  
with	
  Change	
  Recommenda1on	
  

IHE	
  Lab	
  TF-­‐2	
  
LAB-­‐1	
  Transac1on	
  



RP	
  CA	
  RC	
  RO	
  UM	
  

IHE	
  
Lab	
  
TF-­‐2	
  
HL7	
  
2.5.1	
  
ch.	
  4	
  

Reason	
  codes	
  

* * * 
* 
- 
OH	
  

Timeout	
  ?	
  

* 

- 

- 

- 



Order	
  Control	
  Codes	
  
Recommended	
  Order	
  Update	
  

ORC-­‐1,	
  Order	
  control	
  code	
  
RP	
   	
  Order	
  to	
  be	
  replaced	
   Recommenda1on	
  and	
  update	
  messages	
  for	
  orders	
  to	
  replace	
  

CA	
   	
  Order	
  to	
  be	
  canceled	
   Recommenda1on	
  and	
  update	
  messages	
  for	
  orders	
  to	
  cancel	
  

RR	
   	
  Request	
  received	
   Ack	
  messages	
  for	
  orders	
  to	
  replace	
  or	
  cancel	
  

RC*	
   	
  Recommended	
  change	
   Recommenda1on,	
  ack,	
  and	
  update	
  messages	
  for	
  orders	
  that	
  are	
  
recommended	
  changes	
  

RO	
   	
  Replacement	
  order	
   Update	
  messages,	
  for	
  replacement	
  orders	
  other	
  than	
  those	
  listed	
  
in	
  a	
  recommenda1on	
  message	
  

UM	
   	
  Unable	
  to	
  modify	
   Update	
  messages	
  for	
  orders	
  that	
  should	
  not	
  be	
  modified	
  

ORC-­‐5,	
  Order	
  status	
  

OH	
   	
  On	
  hold	
   Recommenda1on	
  and	
  ack	
  message	
  for	
  orders	
  to	
  be	
  replaced	
  or	
  
canceled,	
  indica1ng	
  “on	
  hold”	
  status	
  



Reason	
  for	
  Recommenda1on	
  Codes	
  
Recommended	
  Order	
  Update	
  

Reason	
  for	
  recommenda1on	
  (ORC-­‐16,	
  new	
  codes)	
  
SD	
   	
  Specimen	
  Damaged	
   Available	
  specimen	
  inadequate	
  for	
  tests	
  ordered	
  

SV	
   	
  Specimen	
  Volume	
   Specimen	
  volume	
  inadequate	
  for	
  requested	
  tes1ng	
  

ST	
   	
  Specimen	
  Type	
   Incorrect	
  specimen	
  type	
  for	
  requested	
  tes1ng	
  

UN	
   	
  Unavailable	
   Requested	
  test	
  unavailable,	
  alterna1ve	
  tes1ng	
  proposed	
  

SR	
   	
  Screening	
  Required	
   Screening	
  test	
  required	
  prior	
  to	
  confirmatory	
  test	
  

IT	
   	
  Indicated	
  tes1ng	
   Indicated	
  follow	
  up	
  tes1ng	
  based	
  on	
  ini1al	
  results	
  

CE	
   	
  Cost	
  Efficacy	
   Lower	
  cost	
  tes1ng	
  strategy	
  proposed	
  

FO	
   	
  Future	
  Order	
   Future	
  order	
  1med	
  out	
  without	
  specimen	
  

CI	
   	
  Contraindicated	
   Requested	
  tes1ng	
  contraindicated	
  in	
  this	
  pa1ent,	
  alterna1ve	
  
strategy	
  proposed	
  

PY	
   	
  Poor	
  Yield	
   Requested	
  strategy	
  has	
  poor	
  diagnos1c	
  yield	
  for	
  this	
  pa1ent,	
  
alterna1ve	
  strategy	
  proposed	
  

IY	
   	
  Improved	
  Yield	
   Recommended	
  tes1ng	
  improves	
  diagnos1c	
  yield	
  



Recommenda1on	
  OML	
  O21	
  
Placer	
  <-­‐	
  Filler	
  MSH	
  

PID	
  

PV1	
   IN1	
  

ORC	
  RP	
  OH	
  (r)	
   TQ1	
   OBR	
   OBX	
   SPM	
  

ORC	
  RC	
   TQ1	
   OBR	
   OBX	
   SPM	
  

TQ1*	
  

ORC	
  RC	
   TQ1	
   OBR	
   OBX	
   SPM	
  

Acknowledgement	
  ORL	
  O22	
  
Placer	
  -­‐>	
  Filler	
  

MSH	
  

MSA	
  

PID	
  

ORC	
  RR	
  OH	
   TQ1	
   OBR	
   OBX	
   SPM	
  TQ1*	
  

NTE	
  

NTE	
  



Recommenda1on	
  Response	
  
OML	
  O21	
  Update	
  Orders	
  

Placer	
  -­‐>	
  Filler	
  
MSH	
  

PID	
  

PV1	
   IN1	
  

ORC	
  RP	
   TQ1	
   OBR	
   OBX	
   SPM	
  

ORC	
  RC	
   TQ1	
   OBR	
   OBX	
   SPM	
  

ORC	
  RC	
   TQ1	
   OBR	
   OBX	
   SPM	
  

ORC	
  RO	
   TQ1	
   OBR	
   OBX	
   SPM	
  

ORC	
  UM	
   TQ1	
   OBR	
   OBX	
   SPM	
  

…	
  

Non-­‐recommended	
  
order	
  update	
  

Do	
  not	
  modify	
  



Recommenda1on	
  Hold	
  Life1me	
  

•  Available	
  ORC	
  Timestamps	
  
– OCR-­‐7	
  Quan1ty/1ming?	
  

•  Deprecated	
  in	
  favor	
  of	
  TQ	
  segments	
  
•  Resurrec1on?	
  But	
  would	
  need	
  content	
  defini1on	
  

– ORC-­‐9	
  Date/1me	
  of	
  transac1on?	
  
– ORC-­‐15	
  Order	
  effec1ve	
  date/1me?	
  
– ORC-­‐27	
  Filler’s	
  expected	
  availability	
  date/1me?	
  
– TQ1	
  segment?	
  



Timing/Quan1ty	
  (TQ)	
  Segments	
  

•  No	
  “type,”	
  purpose,	
  or	
  role	
  defini1on	
  for	
  the	
  1ming	
  
•  Implicitly	
  refers	
  to	
  the	
  1ming	
  of	
  performance	
  of	
  the	
  service	
  
•  Order	
  1ming	
  should	
  be	
  modifiable	
  through	
  the	
  LCC	
  
•  LTW	
  allows	
  only	
  a	
  single	
  TQ1	
  segment	
  (TQ2	
  not	
  supported)	
  
•  Would	
  need	
  to	
  add	
  a	
  1mestamp	
  type	
  or	
  role	
  to	
  TQ1	
  in	
  HL7,	
  allow	
  

mul1ple	
  TQ1	
  segments	
  in	
  LTW	
  

* * 

* 



Possible	
  Change	
  Proposals	
  
HL7	
  v.	
  2.8	
  with	
  pre-­‐adop1on,	
  IHE	
  LTW	
  

•  ORC-­‐1	
  control	
  code	
  RC,	
  recommended	
  change	
  
•  Reason	
  for	
  recommenda1on	
  code	
  set	
  (for	
  
ORC-­‐16,	
  control	
  code	
  reason)	
  

•  New	
  TQ1	
  field,	
  “Purpose”	
  with	
  codes:	
  
– ST,	
  service	
  1ming	
  (default)	
  
– HR,	
  hold	
  for	
  revision	
  

•  Mul1ple	
  TQ1	
  in	
  LTW,	
  with	
  different	
  purposes	
  



Specimen	
  Management	
  

•  Order	
  change	
  recommenda1ons	
  aeer	
  specimen	
  
receipt	
  
–  If	
  specimen	
  is	
  present	
  and	
  appropriate,	
  use	
  it	
  
– Obtain	
  new	
  specimen	
  if	
  necessary	
  
–  Placer	
  may	
  modify	
  recommenda1ons	
  

•  Order	
  modifica1on	
  seems	
  inherently	
  order-­‐
centric	
  
– Are	
  O33	
  and	
  O35	
  structures	
  necessary	
  or	
  useful	
  for	
  
change	
  recommenda1on	
  messages?	
  

•  Typical	
  use	
  of	
  SPM	
  in	
  OML	
  O21?	
  



Results	
  Verifica1on	
  (LAB-­‐7)	
  

•  Use	
  cases	
  
– Unexpected	
  or	
  inconsistent	
  results	
  
– Complex/unusual/unclear	
  results	
  
– Systema1c	
  inconsistency	
  or	
  process	
  problems	
  
– Tes1ng	
  errors	
  (incorrect	
  test	
  or	
  other	
  clear	
  error)	
  
– Other	
  annota1on	
  

•  Goal:	
  Annotate	
  results	
  to	
  fulfill	
  clinical	
  need,	
  
op1mize	
  individual	
  care,	
  improve	
  overall	
  
quality	
  



LAB-­‐7	
  Workflow	
  

•  From	
  results	
  review	
  at	
  results	
  tracker…	
  
•  Directly	
  trigger	
  annota1on	
  request	
  on	
  a	
  
par1cular	
  result,	
  indicate	
  type,	
  add	
  comment	
  

•  Request	
  sent	
  to	
  Filler	
  as	
  order	
  with	
  link	
  to	
  
original	
  order	
  and	
  result	
  

•  Filler	
  creates	
  addendum/amendment/
annota1on	
  for	
  original	
  result	
  extending	
  the	
  
informa1on	
  it	
  provides	
  

•  Request	
  resulted	
  as	
  “Result	
  X	
  annotated”	
  



LAB-­‐7	
  Ques1ons	
  

•  How	
  to	
  reference	
  previous	
  orders	
  and	
  results?	
  
– Annota1on	
  target	
  may	
  be	
  a	
  report,	
  an	
  order	
  panel,	
  or	
  
one	
  result	
  from	
  an	
  order	
  panel	
  

–  Child	
  order?	
  
•  Link	
  to	
  results?	
  
•  Documenta1on	
  of	
  child	
  order	
  usage?	
  

•  LOINC	
  code(s)	
  for	
  annota1on	
  order	
  
•  Codes	
  for	
  annota1on	
  types	
  and	
  results	
  
•  Result	
  of	
  annota1on	
  order	
  
–  Primary	
  result	
  is	
  annota1on	
  of	
  another	
  result	
  



Tenta1ve	
  LAB-­‐7	
  Messaging	
  Strategy	
  

•  Spawn	
  child	
  order	
  reques1ng	
  annota1on	
  of	
  parent	
  
–  Carries	
  link	
  to	
  parent	
  order	
  
–  Link	
  to	
  one	
  OBX	
  or	
  mul1ple	
  OBXs	
  of	
  a	
  parent	
  
–  Indicates	
  type	
  of	
  follow	
  up	
  and	
  annota1on	
  needed	
  (coded)	
  

•  Result	
  verifica1on	
  request	
  (result	
  accuracy	
  single	
  pa1ent	
  perspec1ve)	
  
•  Systema1c	
  result	
  problem	
  (result	
  accuracy	
  mul1ple	
  pa1ent	
  
perspec1ve)	
  

•  Result	
  interpreta1on	
  
•  Service	
  process	
  or	
  workflow	
  issue	
  
•  Result	
  annota1on	
  

–  Comments	
  and	
  direct	
  annota1ons	
  from	
  clinician	
  (NTE,	
  OBX	
  at	
  
order	
  entry)	
  

•  Original	
  result	
  annotated	
  (could	
  be	
  coded	
  and/or	
  textual	
  
annota1on,	
  addendum/amendment/correc1on)	
  

•  Result	
  of	
  child	
  indicates	
  annota1on	
  added	
  


