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Introduction
PREFACE  The  S T-E le vat ion  Myo card ia l  In farc t ion  (S TE MI )  Work 

Group  ( Work  Group)  wa s  co - convened  by  the  American  Heart 

Ass o c iat ion/American  Stroke  Ass o c iat ion  (AHA/ASA)  and 

the  C a l i forn ia  Heart  Di s ea s e  and  Stroke  Pre vent ion  (CHDSP) 

Pro g ram, C a l i forn ia  De partment  of  Publ ic  Hea l th  (CDPH ), 

u nder  a  prov i s ion  of  Cal i f o r n ia ’s  Ma s t e r  P lan  fo r  Hear t  D i s ea s e 

and  S t ro k e  Pre ve n t i on  and  Trea t me nt ,  adopted  i n  2007 .  The 

American  Col le ge  of  C ard iolo g y  (ACC ) , C a l i forn ia  C hapter, 

wh ich  ha s  b een  centra l  to  e ffor t s  to  i mprove  S TE MI care  i n 

the  s t ate ,  j o i ned  AHA/ASA and  CHDSP a s  a  co -sp on s or  of 

th i s  pro j ec t .

MISSI O N  The  m i ss ion  of  the  Work  Group  wa s  to  reduce  heart  a t t ack 

morbid i ty  and  mort a l i ty  i n  C a l i forn ia  by :

•  E st abl i sh i ng  s t rate g ie s  for  the  de ve lopment  of  a 

s t ate w ide  system of  S TE MI care  for  adu l t s  over 

a ge  18 , i nc lud i ng :   (1)  recom mendat ion s  for  pre -

hospi t a l  pat ient  a ss essment  and  dest i nat ion  hospi t a l 

de term i nat ion  for  e l i g ib le  S TE MI pat ients ;  (2)  c r i te r i a 

for  the  des ig nat ion  of  S TE MI-Rece iv i ng  Centers ; 

(3)  c r i te r i a  for  the  des ig nat ion  of  S TE MI-Referra l 

Fac i l i t i e s ;  (4)  c r i te r i a  for  t ran s fer  of  S TE MI pat ients ; 

and  (5)  cont i nu i ty  of  care  th rough  l i n ka ges  b e tween 

med ica l  f ac i l i t i e s .

•  Prov id i ng  g u idance  a s  S TE MI system s  of  care  are 

i mplemented  i n  C a l i forn ia .

•  Promot i ng  recover y  f rom S TE MI, i nc lud i ng  access  to 

rehabi l i t at ion  s er v ices .

•  Promot i ng  s econdar y  pre vent ion  of  S TE MI, i nc lud i ng 

smoki ng  cessat ion  and  other  r i sk  reduc t ion  s t rate g ie s .

BACKGRO UN D  Heart  d i sease  i s  the  leading  cause  of  death and long-

term disabi l i ty.  In  Cal i fornia , heart  d i sease  accounts  for 

approximately  47,000 deaths  each year, 134 deaths  per  100,000 

populat ion. 1   In  2007, s ix  percent  of  Cal i fornians  reported a 

d iagnosis  of  heart  d i sease. 2  The annual  cost  of  coronary  heart 

d i sease  in  Cal i fornia  i s  approximately  $20 bi l l ion. 3  
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 A heart  attack  occurs  when there  i s  a  severe  reduct ion in 

blood f low to  a  segment  of  the  heart  muscle.  Within  minutes , 

i rrevers ible  heart  muscle  damage  beg ins  to  occur.  One type 

of  heart  attack  i s  ca l led  an ST- elevat ion myocardia l  infarc t ion 

(STEMI ).  This  term refers  to  the  spec i f ic  pattern that  i s 

observed on an e lec trocardiogram (ECG).  Approximately 

30 percent  of  heart  attacks  in  the  United States  are  c lass i f ied 

as  STEMIs. 4  Less  acute  forms of  blood vesse l  occlusion in  the 

heart  include  non-STEMIs and unstable  ang ina .  

   Accord i ng  to  ACC/AHA cl i n ica l  prac t i ce  g u ide l i nes ,  the 

t reatment  s t rate g y  for  a  S TE MI i s  to  res tore  b lo o d  f low to 

the  heart  ( re p er f u s ion)  a s  rap id ly  a s  p oss ib le  to  l i m it  dama ge 

to  the  heart  mu s c le .   The  goa l  i s  to  l i m i t  tot a l  i s chem ic  t i me 

( i . e . ,  the  amou nt  of  t i me  that  the  heart  mu s c le  i s  w i thout 

oxygen , mea su red  f rom the  t i me  of  on s e t  of  symptom s  to  the 

t i me  of  re p er f u s ion)  to  l e ss  than  120  m i nutes . 5,6 ,7  Re p er f u s ion 

can  b e  accompl i shed  e i ther  th rough  the  u s e  of  a  med icat ion 

that  breaks  up  c lot s  (f ibr i noly t i c  therapy)  or  by  pr i mar y 

p erc ut aneou s  coronar y  i nter vent ion  ( P CI ) .  In  P CI , a  smal l 

ba l lo on  i s  i n f l a ted  i n s ide  the  ar ter y  to  c lear  the  b lo cka ge, 

and  then  a  tub e  ca l l ed  a  “s tent ” i s  i n s er ted  to  kee p  the  ar ter y 

op en .  P CI  (a l s o  know n a s  ang iopla sty)  mu st  b e  p er formed 

i n  a  hospi t a l  w i th  a  card iac  cathe ter iz at ion  l ab orator y  (cath 

l ab)  that  ha s  P CI  capabi l i ty ;  approx i mate ly  1 ,200  to  1 ,400 

of  the  2 ,200  cath  l abs  i n  the  United States  are  P CI- capable . 8  

Res earch  demon strates  that  P CI , i f  p er formed  i n  a  t i me ly 

f a sh ion  by  an  exp er ienced  c l i n ic i an , i s  sup er ior  to  f ibr i noly t i c 

therapy  for  t reat i ng  ac ute  S TE MI; 9 howe ver, f ibr i noly t i c 

therapy  i s  more  w ide ly  ava i l able .

 Add i t iona l ly,  P CI  i s  the  on ly  re p er f u s ion  opt ion  for  S TE MI 

pat ients  who  are  not  e l i g ib le  for  f ibr i noly t i c  therapy  or 

do  not  re sp ond  to  f ibr i noly t i c  therapy  (approx i mate ly 

20  to  25  p ercent  of  pat ients ) . 10    P CI  i s  a l s o  the  pre ferred 

therapy  for  pat ients  who  arr ive  for  t reatment  w i th  l a te 

s ig n s  or  symptom s  of  S TE MI and  for  thos e  i n  heart  f a i lu re 

and/or  sho ck .  High  blo o d  pressu re  (over  180/110  m m Hg ) , 
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recent  s t roke  or  head/fac ia l  t rau ma (w i th i n  th ree  month s) , 

recent  su rger y  or  maj or  t rau ma (w i th i n  s ix  weeks) ,  u s e  o f 

ant icoa g u lants  ( “ b lo o d  th i n n i ng” med icat ion s) ,  pre g nanc y, 

or  s e r iou s  d i s ea s e  (advanced  cancer  or  s e vere  l iver  or  k id ne y 

d i s ea s e)  may  a l s o  make  a  pat ient  i ne l ig ib le  for  f ibr i nolys i s . 

 Despite  the  wide  avai labi l i ty  of  these  two effec t ive  reperfusion 

treatments , about  30 percent  of  STEMI pat ients  who could 

benef i t  do  not  rece ive  e i ther  treatment  and go  on to  suffer 

avoidable  d isabi l i ty  or  death. 11  Of  those  pat ients  who do 

rece ive  f ibr inolyt ic  therapy, less  than hal f  are  treated within 

the  recommended 30-minute  interva l  f rom hospita l  door  to 

treatment . 12  Only  40 percent  of  those  who undergo P CI rece ive 

treatment  within  the  recommended 90-minute  interva l  f rom 

arr iva l  at  the  hospita l  door  to  procedure. 12   C learly, there  i s 

much room for  improvement  in  the  t imely  treatment  of  STEMI. 

 

P OSITI O N 

STATE ME NTS  Advo cates  for  i mproved  c l i n ica l  outcomes  fo l low i ng  S TE MI 

have  recom mended  changes  to  the  c u rrent  med ica l  sys tem.  

S e vera l  org an iz at ion s  have  prov ided  p os i t ion  s t atements 

re l at i ng  to  the  ac ute  mana gement  of  S TE MI.  Thes e 

do c u ments  have  prov ided  g u idance  for  the  de ve lopment  and 

i mplement at ion  of  a  s t ate w ide  system of  S TE MI care  for 

C a l i forn ia .  

 AHA Co nfe re nce  Proceed ings  — D e ve lo p me nt  o f  Sys t e m s  o f 

Care  fo r  ST- Ele vat io n  Myocardia l  In farc t io n  Pat i e nt s 

 In  2007 , AHA Con ference  Pro ceed i ng s  were  publ i shed  on  the 

De ve lopment  of  System s  of  C are  for  S T-E le vat ion  Myo card ia l 

In farc t ion  Pat ients .   Thes e  pro ceed i ng s  i nc lude  an  E xec ut ive 

Su m mar y 13 and  f i nd i ng s  f rom the  Con ference  Worki ng  Groups 

that  des cr ib e  the  p ersp ec t ive  of  the :   (1)  Pat ient  and  Publ ic ; 14 

(2)  Phys ic i an ; 15 (3)  Emergenc y  Med ica l  S er v ices  ( E M S)  and 

the  hospi t a l  emergenc y  de partment  ( ED); 16 (4)  Hospi t a l ; 17 ,18 

and  (5)  Payers . 19 Add i t iona l ly,  the  con ference  pro ceed i ng s 

recom mended  S TE MI system e va luat ion  mea su res  20 and 

noted  g aps , barr ie rs ,  and  the  i mpl icat ion s  of  thes e  problem s . 21  
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Thes e  do c u ments  are  b e i ng  u s ed  to  g u ide  the  i mplement at ion 

of  a  S TE MI system of  care  i n  C a l i forn ia .

 Nat io na l  Assoc ia t io n  o f  Eme rge nc y  Medica l  Se r v i c e 

P hys i c ian s

 In  2007 , the  Nat iona l  Ass o c iat ion  of  Emergenc y  Med ica l 

S er v ice  Phys ic i an s  ( NAE M SP)  recom mended:   (1)  t ra i n i ng 

for  E M S prov iders  to  f ac i l i t a te  ident i f i cat ion  of   S TE MI 

pat ients ;  (2)  pre -hospi t a l  ECGs to  f ac i l i t a te  S TE MI 

d ia g nos es ;  (3)  sys tem s  of  care  w i th  pre ferent ia l  t ran sp ort 

of  s e lec ted  pat ients  to  P CI  centers  and , when  appropr iate , 

the  pre -hospi t a l  ad m i n i s t rat ion  of  f ibr i noly t i c  therapies ; 

(4)  pre -hospi t a l  E M S com mu n icat ion  w i th  rece iv i ng  f ac i l i t i e s ; 

and  (5)  q ua l i ty  a ssu rance  pro g ram s  for  S TE MI care . 22  

 Ame r ican  Co l l ege  o f  Cardio log y

 In  2005 , the  American  Col le ge  of  C ard iolo g y  (ACC )  re p orted 

that  l e ss  than  ha l f  o f  U. S . hospi t a l s  had  med ian  do or- to -

ba l lo on  ( D2B)  t i mes  ( the  t i me  b e tween  hospi t a l  a rr iva l 

and  ang iopla sty  ba l lo on  i n f l a t ion)  w i th i n  the  recom mended 

90  m i nutes  or  l e ss  for  S TE MI pat ients .   To  reduce  D2B 

t i mes , the  ACC lau nched  an  i n i t i a t ive ,  D2B :  An Al l i ance  for 

Q ua l i ty T M.  The  D2B Al l i ance’s  goa l  i s  to  i ncrea s e  hospi t a l 

u s e  of  s ix  ke y  e v idence -ba s ed  s t rate g ie s  that  have  b een  proven 

to  reduce  D2B t i mes .  Thes e  s ix  core  s t rate g ie s  a re :  (1)  ED 

phys ic i an  ac t ivates  the  cath  l ab ;  (2)  One  ca l l  ac t ivates  the 

cath  l ab ;  (3)  C ath  l ab  team ready  i n  20  to  30  m i nutes ;  (4) 

Prompt  dat a  feedback ;  (5)  S en ior  mana gement  com m itment ; 

(6)  Team-ba s ed  approach .   By  2007 , more  than  900  hospi t a l s 

across  the  nat ion  had  j o i ned  the  D2B col l ab orat ive , and  work 

to  i mprove  D2B t i mes  wa s  b e g u n .  A ba s e l i ne  s tudy  i n  2007 

showed  that  a l though  many  hospi t a l s  u s ed  s ome  of  thes e  ke y 

s t rate g ie s ,  fe w  had  adopted  them a l l ,  l eav i ng  much  ro om for 

i mprovement . 23



��

Introduction
ACTI O N  Nat io na l  

 Across  the  nat ion, systems of  care  are  be ing  developed to 

prov ide  optimal  treatment  for  STEMI pat ients . 24,25,26,27  Direct 

transport  of  STEMI pat ients  to  hospita l s  that  meet  establ i shed 

cr i ter ia  for  excel lence  has  ga ined tract ion in  severa l  states , 

including  Minnesota , North Carol ina , and Massachusetts , 13 a s 

wel l  a s  in  some parts  of  Cal i fornia .  

 Cali fornia

 State  statutes  and regulat ions  empower  the  Cal i fornia 

Emergenc y  Medica l  S erv ices  Authority  (EM S Authority)  to 

prov ide  overs ight  to  loca l  Emergenc y  Medica l  S erv ices  Agencies 

(LEM SAs)  based on regulat ions  and guidel ines , upon rev iew 

and approval  of  the  Commission on EM S.

 Thirty-one LEMSAs blanket the state.  Some have single-

county jurisdictions, and others have jurisdiction over multiple 

counties .  Each LEMSA plans, implements , and evaluates 

the EMS system pursuant to state statutes , regulations, and 

guidel ines , and is  responsible  for developing the STEMI 

Subsystem Plan as  part  of  the state-required EMS Plan.  The 

LEMSA oversees and coordinates the local  process  to implement 

the STEMI Subsystem Plan, which involves numerous 

components , such as  certif ication, accreditation, and education 

of  pre-hospital  personnel;  development of  patient care and 

destination pol icies; data col lection; designation of  specialty 

care centers , including STEMI care centers; s ite  surveys; and 

administration of  systemwide qual ity improvement.  Some 

LEMSAs also oversee Emergency Medical  Dispatch programs 

responsible  for dispatching appropriate medical  resources . 

 In  2009, LEM SAs with  establ i shed or  developing  STEMI 

systems included Alameda , Coasta l  Val leys , Contra  Costa , Los 

Angeles , Marin , Merced , Monterey, Mountain  Val ley, Orange, 

Rivers ide, Sacramento, San Diego, San Francisco, Santa  Clara , 

Santa  Cruz , S olano, and Ventura .  S ome of  these  systems of 

care  have  served as  models  for  statewide  promulgat ion of  the 

concept .
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 Although the  progress  made by  the  LEM SAs toward improved 

STEMI care  in  Cal i fornia  has  been encourag ing, publ ic  health 

profess ionals  in  both the  publ ic  and private  sec tors  rea l ized 

that  unless  the  development  of  STEMI systems of  care  was 

guided at  the  outset  on a  statewide  basi s  ( in  much the  same 

way that  the  trauma system was  developed) , there  would be 

serv ice  gaps  that  would become progress ive ly  more  di ff icu lt  to 

overcome.  A fragmented system of  care  i s  a  s igni f icant  obstacle 

to  reducing  morbidity  and morta l i ty  f rom heart  d i sease.  

   Th i s  s or t  o f  p lan n i ng  wa s  advo cated  by  the  C a l i forn ia  Heart 

Di s ea s e  and  Stroke  Pre vent ion  and  Treatment  Ta sk  Force 

( Ta sk  Force) ,  an  adv i s or y  g roup  that  wa s  convened  i n  2006 

u nder  a  l aw  (Ass embly  Bi l l  1220)  pa ss ed  i n  2003 .  The  Ta sk 

Force  wa s  charged  w i th  w r i t i ng  Cal i f o r n ia ’s  Ma s t e r  P lan  fo r 

Hear t  D i s ea s e  and  S t ro k e  Pre ve n t i on  and  Trea t me nt  ( Ma ster 

Plan) . 28  The  Ma ster  Plan  wa s  adopted  i n  2007 .

 The STEMI system of  care  proposed by  the  Master  Plan 

encourages  identi f icat ion of  e l ig ible  pat ients  in  the  f ie ld  and 

direc t  transport  to  hospita l s  that  prov ide  the  most  appropriate 

acute  care.  It  env is ions  the  creat ion of  STEMI-Receiv ing 

Centers  (SRCs) , hospita l s  that  prov ide  optimal  STEMI care.  

The Master  Plan stresses  the  importance  of  bui ld ing  a  system 

that  i s  fu l ly  inclusive, thereby avoiding  serv ice  gaps .  This 

concept  i s  consistent  with  the  posit ion statements  of  the 

AHA/ASA and other  expert  groups , a s  wel l  a s  with  the  v i s ion 

being  rea l ized by  other  states  across  the  nat ion.

 The  Ta sk  Force  reco g n iz ed  the  many  tech n ica l  and  p ol i c y 

i s sues  i n herent  i n  the  de ve lopment  of  a  S TE MI system and 

recom mended  the  e s t abl i sh ment  of  a  S TE MI System s  Work 

Group.  

 In  2007, the  STEMI Work Group was  co- convened by  the 

CHDSP and the  AHA/ASA to  implement  the  STEMI 

recommendations  of  Cal i fornia ’s  Mast e r  P lan  for  Hear t 

D i sea se  and  St roke  Preve nt ion  and  Treatme nt .   This  i s  a 
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mult idisc ipl inary  group that  includes  experts  in  emergenc y 

medica l  serv ices , emergenc y  medic ine, cardiolog y, spec ia l ty 

nursing  (cardiolog y  and emergenc y) , hospita l  administrat ion, 

and rura l  health  care.  The Work Group includes  representat ion 

f rom the  major  publ ic  and private  organiz at ions  that  promote 

qual i ty  STEMI care, including :  the  ACC, Cal i fornia  Chapter, 

which joined as  a  co-sponsor  of  the  projec t ;  the  Cal i fornia 

Hospita l  Associat ion;  Cal i fornia  Chapter, American Col lege 

of  Emergenc y  Physic ians  (CAL/ACEP);  Cal i fornia  Emergenc y 

Medica l  S erv ices  Authority  (EM S Authority) ;  Emergenc y 

Medica l  S erv ices  Administrators  Associat ion of  Cal i fornia 

(EM SAAC ); Emergenc y  Medica l  S erv ices  Medica l  Directors 

Associat ion of  Cal i fornia  (EMDAC ); and c i ty  and county 

departments  of  publ ic  health . The Work Group met  in  person 

and e lec tronica l ly  throughout  their  work period . 

 

 The outcome from the  del iberat ions  of  the  Work Group i s  th is 

document , The  Recomme ndat ions  for  th e  Ear ly  Manage me nt  o f 

Adul t s  w i th  ST-Elevat ion  Myocardia l  Infarc t ion :   A Stat ew ide 

P lan  for  Ca l i fornia  (Recommendations) .  The Recommendations 

were  informed by  the  experiences  of  the  LEM SAs that  have 

implemented STEMI systems.  Every  effort  was  made to  use 

the  systems that  have  been establ i shed as  a  foundation for  the 

future.  The intent  of  th is  document  i s  to  descr ibe  a  system 

of  care  that  promotes  the  safe  use  of  e ffec t ive  therapies  for 

STEMI, assuring  that  every  Cal i fornian wi l l  rece ive  the  highest 

leve l  of  STEMI care. These  Recommendations  are  consistent 

with  posit ion statements  around optimal  pat ient  care  offered 

by  STEMI care  advocates , including  2004 ACC/AHA STEMI 

guidel ines , 5 the  2007 and 2009 ACC/AHA focused STEMI 

guidel ine  updates 29,30 and the  2008 European S ociety  of 

Cardiolog y  STEMI guidel ines . 31
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1 .   The EMS Authority, with LEMSA partners , should establ ish 

recommendations, guidel ines , and regulations to develop 

a system of  care for STEMI so that  optimal  STEMI care 

wil l  be accessible  throughout Cal ifornia .  This  wil l  assure a 

uniformly high standard of  STEMI care across the State.

2. LEMSAs should be adequately funded and staffed to 

establ ish and monitor STEMI systems of  care.

3.   The Recommendations (this  document),  created by the 

STEMI Work Group, Cal ifornia’s  recognized expert  panel  on 

STEMI care, wi l l  serve as  an important resource document 

for LEMSAs when developing their  STEMI systems of  care.  

Although these Recommendations establ ish the best  practices 

for excel lence in STEMI care, each LEMSA’s approach 

to implementing these Recommendations may vary.  The 

Recommendations also al low flexibi l ity  at  the local  level , 

based on local  needs and resources .

4. Key elements of  the STEMI Systems of  Care are:

a .  EMS responders , for  f ield triage and transport

b.  STEMI-Receiv ing Centers  (SRCs)—hospitals  which are 

able  to del iver  t imely PCI through experienced cl inicians 

and also meet other qual ity measures

c. STEMI-Referral  Faci l it ies  (SRFs)—hospitals  that  can 

del iver  f ibrinolysis , but not PCI, and meet other qual ity 

standards including transfer  agreements with SRCs and 

transfer  protocols

d . Non-designated hospitals  (NDHs)— hospitals  that , by 

def inition, lack a  transfer  agreement and protocol  for 

partnering with an SRC. NDHs must be integrated into 

the system because they may receive transported patients 

i f  they are the only hospital  avai lable, or  STEMI patients 

may self-transport  to these faci l it ies .

e.  LEMSAs, which are uniquely poised to provide system 

evaluation and qual ity improvement.

f .  Consideration of  new and developing technologies  such 

as  telemedicine.

5. In developing these STEMI Systems of  Care, LEMSAs 

should develop pol icies  and procedures that  faci l itate the 

most rapid reperfusion of  the STEMI patient .  The goal 

SUMMARY OF

RECOMMEN DATIONS
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should be to reperfuse patients  100 percent of  the t ime 

within time intervals  establ ished by the most current cl inical 

guidel ines .  Currently, those t ime intervals  are: f ibrinolysis 

within 30 minutes of   “f irst  medical  contact” (def ined as 

arrival  at  the ED or contact  with paramedics) , i f  reperfusion 

is  to be accomplished by f ibrinolysis ;  or  deployment of 

the bal loon device less  than 90 minutes from f irst  medical 

contact  (arrival  at  the ED or contact  with paramedics) , i f 

reperfusion is  to be accomplished by PCI. 5  Because PCI has 

been found to be superior to f ibrinolysis  when performed in 

a  t imely fashion by an experienced cl inician, 9 currently the 

intent of  these pol icies  and procedures should be to del iver 

STEMI patients  preferential ly  to SRCs.  To faci l itate the 

most rapid reperfusion of  STEMI patients , LEMSAs should 

develop pol icies  and procedures that:

a .  Encourage accurate f ield identif ication of  STEMI 

patients  through the use of  pre-hospital  12-lead 

electrocardiograms (PH 12-lead-ECGs).  Paramed ics 

shou ld  rece ive  or ient at ion  to  the  lo ca l  S TE MI system 

of  care  and  t ra i n i ng  on  u s e  of  12- lead  ECG eq u ipment 

a s  par t  o f  lo ca l  accred i t at ion .

b. Encourage preferential  transport  of  STEMI patients  to 

the most appropriate care faci l ity.

c.  Monitor and evaluate pre-hospital  on-scene times.

d . Encourage early notif ication from the f ield that  a  STEMI 

patient is  en route to the receiv ing hospital .  This 

notif ication may include paramedics’ direct  activation 

of  the catheterization team at  the SRC. Criteria  for 

EMS activation of  a  cath lab should be establ ished 

cooperatively by LEMSAs and SRCs.  Although reducing 

delay to reperfusion is  imperative, there is  also a  need 

to minimize false  activation of  the cath lab. LEMSAs 

and hospitals  should work together to balance these 

considerations.

d . Set  criteria  for the designation of  SRCs that fol low state 

recommendations, guidel ines , regulations, and statutes; 

and use guidel ines advanced by standands-setting 

organizations such as  the ACC/AHA.
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e. Identify a  process  for the renewal  of  SRC designation.

f . Set  criteria  for SRF designation.

g. Encourage NDHs to achieve SRF  status, as  ev idenced 

by transfer  agreements with SRCs.  Safeguards should be 

establ ished to ensure that  hospitals  that  do not achieve 

either SRC or SRF status del iver  STEMI care that  meets 

the highest  and most feasible  standards.  Non-designated 

hospitals  should participate in the LEMSA’s data 

col lection/qual ity improvement program.

h. Assure nondiversion of  STEMI patients  by SRCs, except 

when the cath lab is  already occupied by a  STEMI 

patient .

i .  Encourage  rapid  interhospita l  transfer  of  STEMI 

pat ients , including :

•  Pat ients  who se l f - transport  or  are  transported to  an 

SRF or  NDH and require  transfer  to  an  SRC

• Patients  transported to  an SRF or  NDH because  an 

SRC is  not  within  a  reasonable  transport  t ime f rame

• Pat ients  who are  del ivered to  an SRF by EM S (per 

LEM SA protocol )  for  f ibr inolys i s  and require 

transfer  to  an  SRC for  fol low -up P CI

•  Pat ients  who fa i l  f ibr inolys i s  at  an  SRF and require 

transfer  to  an  SRC for  rescue  P CI.

j .  Encourage  synchroniz at ion of  c locks  by  a l l  personnel 

involved in  STEMI emergenc y  care  f rom rece ipt  of  the 

911 ca l l  through reperfusion.  This  wi l l  a l low accurate 

determinat ion of  t ime interva l s  that  have  c l in ica l 

s igni f icance, thus  fac i l i tat ing  qual i ty  improvement .

6 .  In  rura l/remote  areas , con s iderat ion  shou ld  b e  g iven  to 

u s i ng  outs ide  SRC exp ert i s e  v i a  te lemed ic i ne  and  other 

ne w tech nolo g ies . 

7 .  To assure  optimal  qual i ty  care, LEM SAs should establ i sh  a 

mult id isc ipl inary  STEMI Continuous  Qual i ty  Improvement 

(CQI )  Committee  that  i s  d i sclosure -protected according 

to  Cal i fornia  Ev idence  Code sec t ion 1157.7 .  This 

Committee  should  include  representat ion f rom LEM SA 

leadership, EM S prov iders , cardiolog ists , and hospita l s 

(administrat ion, cath  lab  leadership, and other  staff ) .  Al l 
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hospita l s  in  the  LEM SA juri sdic t ion (SRCs, SRFs, and 

NDHs) should  be  represented to  assure  that  a l l  hospita l s 

are  integrated into  the  system.  This  i s  necessary  to  avoid 

serv ice  gaps  and assure  that  a l l  members  of  the  publ ic  wi l l 

have  access  to  the  best  STEMI care.  The duties  of  the 

STEMI CQI Committee  should  be  to :

a .  Prov ide  i nput  i nto  the  LE M SA’s  S TE MI Subsystem 

Plan  and  a ss o c iated  p ol i c ie s  such  a s  S TE MI pat ient 

t r i a ge  and  t reatment , SRC and  SRF i n i t i a l  and  rene wal 

des ig nat ion  s t andard s , pat ient  dest i nat ion , e tc .

b .  Prov ide  i nput  i nto  the  ident i f i cat ion  of  dat a  e lements 

to  b e  col l ec ted  and  the  e va luat ion  pro cess  u s ed  to 

re v ie w and  i mprove  the  system.

c.  Re v ie w dat a  subm itted  by  SRCs  and  SRFs  p er  LE M SA 

req u i rements  i n  an  e ffor t  to  he lp  the  LE M SA ident i f y 

opp ortu n i t ie s  for  sys tem en hancement . 

d .  Prov ide  d i s c losu re -protec ted  re v ie w of  s e lec ted 

S TE MI ca s es  such  a s  thos e  i nvolv i ng  outst and i ng  care , 

educat iona l  va lue , pre vent able  death  or  d i sab i l i ty,  non-

compl iance  w i th  system st andard s , pat ients  who  fe l l 

outs ide  of  sys tem cr i te r i a ,  e tc .

e .  De ve lop  q ua l i ty  i mprovement  i nd icators  to  mea su re  the 

q ua l i ty  i mprovement  pro cess .

f .  De ve lop  short -  and  long- term goa l s  and  ob j ec t ives .

8 .  In  the  f utu re , LE M SAs shou ld  con s ider  re g iona l 

co op erat ion  to  s t reng then  the  system s  approach  to  h ighest 

q ua l i ty  S TE MI care . 

9 .   The  AHA/ASA , ACC , CDPH, the  E M S Author i ty, SRCs , 

SRFs , cou nty  hea l th  de partments , and  others  shou ld 

conduc t  or  promote  publ i c  educat ion  e ffor t s  to  he lp  reduce 

the  s e l f - t ran sp ort  of  S TE MI and  other  card iac  pat ients .
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CHALLE N GES  C a l i forn ia’s  s i z e  and  d ivers i ty  (e .g . ,  p opu lat ion  d i s t r ibut ion 

and  res ou rces )  have  an  i mp ort ant  i mpac t  on  S TE MI care , 

a s  do es  the  mana gement  of  E M S system s  at  the  lo ca l  l e ve l .  

There  are  s ig n i f i cant  d i f fe rences  i n  911  ca l l  pro cess i ng , 

d i spatch  capabi l i t i e s ,  E M S resp on s e , and  hospi t a l  s e r v ices 

across  the  St ate .

•  Publ ic  educat ion  and  awareness  are  not  su ff i c ient  to 

c reate  the  p ol i t i ca l  w i l l  needed  for  the  de ve lopment  of 

S TE MI system s  of  care .

•   S ome ru ra l  a rea s  have  911  d i spatchers  who  are  not 

sp ec i f i ca l ly  t ra i ned  i n  emergenc y  med ica l  d i spatch i ng .  

Thes e  i nd iv idua l s  may  b e  volu nteers ,  and  there  can  b e 

con s iderable  tu rnover. Th i s  makes  su st a i n i ng  a  t ra i ned 

workforce  d i f f i c u l t .  

•  E M S resp onders  i n  ru ra l  a rea s  may  face  d i s t ance  and 

weather  cha l l e nges , wh ich  can  contr ibute  to  de lay  i n 

pat ient  t ran sp ort .   In  add i t ion , a  dec i s ion  to  s end  E M S 

resp onders  out  of  the  area  for  a  p er io d  of  t i me  (for 

example , to  t ran sp ort  a  S TE MI pat ient  for  P CI  at  a 

d i s t ant  hospi t a l )  mu st  b e  care f u l ly  con s idered .  Such  a 

dec i s ion  may  de pr ive  the  com mu n ity  of  E M S s er v ices 

u nt i l  re sp onders  re tu rn .

•  In  s ome  area s  of  the  s t ate ,  911  ca l l s  made  f rom 

w i re le ss  phones  are  routed  to  a  re g iona l  Publ ic  Sa fe ty 

An swer i ng  Poi nt  ( PSAP)  i n stead  of  a  lo ca l  PSAP.  

Re g iona l  PSAPs  may  not  b e  a s  we l l  eq u ipp ed  i n  te rm s 

of  eq u ipment  and  p ers on ne l  a s  the  lo ca l  PSAPs;  a s  a 

re su l t ,  ca l l s  may  not  b e  an swered .  Al s o, th i s  pro cess 

of ten  req u i res  add i t iona l  ca l l  t ran s fers .   The  resu l t  may 

b e  a  de lay  i n  resp on s e.

 •  S ome hospi t a l s  i n  ru ra l  a rea s  l ack  the  necessar y 

p ers on ne l ,  eq u ipment , and  proto col s  req u i red  to 

t reat  S TE MI pat ients  rap id ly  and  i n  accordance  w i th 

recom mended  c l i n ica l  g u ide l i nes .   At  a  m i n i mu m, a 

f ac i l i ty  mu st  have  a  24-hou r  emergenc y  de partment , 

l ab orator y, and  i m med iate  access  to  appropr iate 

pharmace ut ica l s  to  de l iver  f ibr i nolys i s  emergent ly.  

Con su l t at ion  w i th  a  card iolo g i s t  may  b e  needed , but 
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sp ec ia l i s t s  a re  of ten  s carce  i n  ru ra l  a rea s . 

 •   Con s iderat ion  shou ld  b e  g iven  to  u s i ng  outs ide  SRC 

exp ert i s e  v i a  te lemed ic i ne  and  other  ne w tech nolo g ies .  

Ru ra l  outreach  t ra i n i ng  to  he lp  opt i m iz e  pat ient  care 

and  t ran sfers  shou ld  a l s o  b e  con s idered .

•  Nat ionw ide, more  than  ha l f  o f  the  pat ients  who  have 

a  hear t  a t t ack  are  d r iven  to  the  nearest  hospi t a l  by 

f am i ly  memb ers  or  f r i end s . 32  Th i s  s e l f - t ran sp ort 

mean s  the  pat ient  m i ss es  the  opp ortu n i ty  to  b e  t r i a ged 

and  t ran sp orted  by  E M S resp onders  to  a  center  that 

can  prov ide  the  most  appropr iate  care , a s  de term i ned 

by  LE M SA p ol ic y.  S e l f - t ran sp ort  a l s o  mean s  that 

pat ients  m i ss  the  opp ortu n i ty  to  have  cond i t ion s  that 

can  accompany  heart  a t t ack  t reated  en  route  to  the 

hospi t a l .   The  AHA , ACC , CDPH, the  E M S Author i ty, 

SRCs , SRFs , cou nty  hea l th  de partments , and  others 

shou ld  conduc t  or  promote  publ i c  educat ion  e ffor t s 

to  he lp  reduce  the  s e l f - t ran sp ort  of  S TE MI and  other 

card iac  pat ients .

•  Pat ients  are  b est  s e r ved  th rough  the  early  ident i f i cat ion 

of  S TE MI. Th i s  a l lows  pre ferent ia l  t ran sp ort  to  a 

S TE MI-Rece iv i ng  Center  for  pr i mar y  P CI .  Pre -

hospi t a l  ident i f i cat ion  of  S TE MI req u i res  the  u s e  of  a 

12- lead  ECG.  Cu rrent ly,  on ly  ab out  ha l f  o f  LE M SAs 

have  s ome  ambu lances  w i th  12- lead  ECG eq u ipment 

on  b oard  and  p ol i c ie s  to  de term i ne  dest i nat ion . 33  

Acq u i s i t ion  of  th i s  eq u ipment  and  prop er  t ra i n i ng  of 

E M S resp onders  i n  i t s  u s e  may  prove  to o  exp en s ive  for 

many  LE M SAs .

•  The  cost s  a ss o c iated  w i th  i mplement i ng  a  S TE MI 

system of  care  (e .g . ,  dat a  mon i tor i ng , e s t abl i sh ment 

of  a  S TE MI O vers ight  Com m ittee)  may  req u i re  that 

LE M SAs s eek  f u nd i ng  f rom externa l  s ou rces .  

.
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A  S t a t e w i d e  P l a n  f o r  C a l i f o r n i a

Goal:

Development of a pre-hospital system that provides rapid  

identification, focused field treatment, and efficient transport of 

STEMI patients to the most appropriate care center.

Pre -Ho spital  STE MI C are

Because heart 
disease is the leading 
cause of death and 
long-term disability 
in California.

S T E M I 



��
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 LEMSAs plan, implement, and evaluate EMS serv ices  for their 

jurisdiction.  Specif ic  responsibi l it ies  include: (1) setting 

destination pol icies  for ambulances based on the LEMSA’s 

assessment of  hospital  specialty care serv ices  and (2) enabling 

rapid transport  of  patients  to tertiary care.  These particular 

responsibi l it ies  are crit ical ly  important in the del ivery of  care to 

patients  who require t ime-sensitive therapies , and they explain 

LEMSAs’ key roles  in developing California’s  trauma system in 

the 1990s.  Now LEMSAs are in a  position to establ ish systems 

of  care for STEMI, another t ime-sensit ive condition. 

 The California Emergency Medical  Serv ices  Authority 

(EMS Authority)  should establ ish recommendations, 

guidel ines , and/or regulations, in cooperation with LEMSA 

partners , to develop STEMI systems of  care.  This  wil l 

assure uniformly high standards of  STEMI care across the 

State.  The Recommendations developed by the STEMI 

Work Group, Cal ifornia’s  recognized expert  panel  on STEMI 

care, i s  an important resource document for LEMSAs when 

developing their  systems of  care for STEMI.  Although the 

recommendations establ ish best  practices  for excel lence in 

STEMI care, LEMSAs’ approaches to implementing these 

Recommendations may vary.  The Recommendations also al low 

flexibi l ity  at  the local  level , based on local  needs and resources .

 STEMI systems in urban/suburban areas may look vastly 

different from those in rural/remote areas .  Urban/suburban 

areas are more l ikely to be served by ambulances that  have 

12-lead ECG capabi l ity, thus affording PH 12-lead-ECG and 

triage to PCI-capable hospitals .  These areas are l ikely to have 

many hospitals  that  are capable of  performing primary PCI.  

Rural/remote areas , on the other hand , may not have easy access 

to primary PCI; PCI-capable hospitals  may be hours away.  This 

not only makes t imely PCI diff icult , but also takes resources 

(the ambulance and paramedics)  out of  serv ice to the community 

for a  prolonged period .  Also, weather and mountain roads may 

complicate and extend transport  t imes.  In designing  STEMI 

systems of  care, LEM SAs must  consider  a l l  these  fac tors . 
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MEDICAL DISPATCH  Optimal  STEMI care  beg ins  with  rece ipt  of  the  911 ca l l .  

Cal l  centers  in  most  urban areas  include  Emergenc y  Medica l 

Dispatchers  (EMDs), who are  spec i f ica l ly  tra ined and/or 

cert i f ied  to  f ie ld  ca l l s  of  a  medica l  nature.  EMDs typica l ly 

operate  in  a  “priori t ized dispatch system,” which enables  the 

ass ignment  of  appropriate  resources  and a  leve l  of  urgenc y 

for  each medica l  ca l l .  EMDs use  a  ca l ler  interrogat ion/EM S 

response  tool  ( there  are  severa l  proprietary  products  avai lable 

in  both card and computer  formats)  to  help  identi fy  the 

pat ient ’s  medica l  condit ion based on the  information prov ided 

by  the  ca l ler.  For  any g iven medica l  condit ion, the  ca l ler 

interrogat ion/EM S response  tool  prov ides  information to  the 

EMDs on the  genera l  leve l  of  EM S response  that  i s  needed , a s 

wel l  a s  the  adv ice  that  should  be  g iven to  the  pat ient , fami ly, 

and/or  bystanders .  The ca l ler  interrogat ion/EM S response 

tool  may be  customized by  the  LEM SAs to  ref lec t  the  response 

needs  and capabi l i t ies  of  a  loca l  area .  Vendors  of  these  ca l ler 

interrogat ion/EM S response  tools  may require  that  EMDs 

rece ive  periodic  tra ining  in  their  use  to  become “cert i f ied .”  

 In  contrast , 911 ca l l s  made to  rura l  ca l l  centers  are  sometimes 

rece ived by  dispatchers  whose  role  i s  l imited to  dec iding 

whether  a  ca l l  requires  a  law enforcement , f i re, or  medica l 

response.  If  a  medica l  response  i s  needed , i t  i s  sent  at  the 

highest  priori ty  leve l .    

   As  LEM SAs develop STEMI systems of  care, they  should 

ensure  that  their  standardized written protocols  for  d ispatch 

recognize  the  emergent  nature  of  heart  attack  (acute  myocardia l 

infarc t ion or  AMI ), a  medica l  c la ss i f icat ion that  includes 

STEMI.  At  a l l  911 ca l l  centers , d i spatch for  AMI should be 

at  the  highest  appropriate  priori ty  leve l .  In  env ironments 

that  are  suitable  for  priori t ized medica l  d i spatch, the  LEM SA 

should require  the  use  of  a  ca l ler  interrogat ion/EM S response 

tool  that  meets  current  standard of  care  for  EMD pract ice.  

EMDs may be  required to  be  cert i f ied  by  the  vendor  of  the 

tool  or  otherwise  prove  competence  in  i ts  use.  LEM SAs may 
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also  choose  to  “accredit” EMDs as  a  means  of  ver i fy ing  their 

competence.  

 The STEMI system should include  Continuous  Qual i ty 

Improvement  (CQI )  measures  to  ensure  that  d ispatchers 

consistently  and correctly  fol low written protocols .  

 Pro cedures
 In  a  STEMI system of  care, the  d ispatch response  to  cardiac 

chest  pain  or  associated symptoms should include  appropriate 

processes  that  ensure  rapid  access  to  treatment .  

 1 . Use  of  a  formal  ca l ler  interrogat ion/EM S response  tool

a .   LEM SAs should identi fy  and authorize  the  uniform 

use  of  a  ca l ler  interrogat ion/EM S response  tool  for 

priori t ized emergenc y  medica l  d i spatch.  This  tool  should 

include  a  spec i f ic  a lgorithm for  the  identi f icat ion of 

suspected AMI.  

b.  LEM SAs should require  that  EMDs prove  competence  in 

the  use  of  the  tool  ( i . e . , vendor  cert i f icat ion or  LEM SA 

accreditat ion) .

c.  LEM SAs may customize  the  tool  to  ref lec t  the  resources 

avai lable  in  their  reg ion.

 2 . Training  of  d i spatchers

a . In  areas  that  use  priori t ized dispatch, LEM SAs should 

require  that  EMDs rece ive  adequate  educat ion on the 

use  of  the  ca l ler  interrogat ion/EM S response  tool .  

Educat ion may be  prov ided by  the  vendor, the  EMD 

prov ider  agenc y, the  LEM SA, or  the  LEM SA’s  designee.

b. LEM SAs should consider  adopting  an accreditat ion 

process  that  ver i f ies  the  EMDs’ competence  in  use  of  the 

tool  that  incorporates  the  identi f icat ion of  suspected 

AMI. 

 

 3. Dispatch

a . In areas that  use priorit ized dispatch, dispatchers 

should provide instructions for patients , family, and/or 
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bystanders as  they wait  for  EMS, as  determined by the 

LEMSA.  These instructions should be consistent with 

latest  guidel ines and , at  a  minimum, should include:

i .  Recommendation that  basic  l i fe  support  action, such 

as  cardiopulmonary resuscitation (CPR), be taken. 

i i . With the approval  of  local  medical  control , 

recommendation that  aspirin be administered .

b. EMS responders should be dispatched by protocols 

requiring the highest  appropriate level  of  response 

for suspected AMI, with the closest  most appropriate 

resources avai lable.  

c. The time-from-cal l  to dispatch of  EMS response should 

meet or exceed the goal  establ ished by the LEMSA.

d . LEMSAs are encouraged to provide language resources 

(i .e. , interpreters)  in areas where a  large segment of  the 

population has l imited English-speaking ski l ls .

EMS RESP ONDERS  In  C a l i forn ia ,  E M S emergenc y  veh ic le s  that  are  s t a ffed  by 

emergenc y  med ica l  tech n ic ian s  ( E M Ts) , paramed ics ,  and/or 

nu rs es  are  f u l ly  eq u ipp ed , a t  a  m i n i mu m, for  Ba s ic  L i fe 

Supp ort ,  i nc lud i ng  vent i l a t ion  and  oxygenat ion  capabi l i t i e s .  

Add i t iona l ly,  LE M SA- author iz ed  Advanced  L i fe  Supp ort 

prov iders  and  aeromed ica l  prov iders  u s i ng  nu rs es  may  b e 

eq u ipp ed  w i th  12- lead  ECG eq u ipment .

 The  ke y  resp on s ib i l i t i e s  for  pre -hospi t a l  pat ient  care 

prov iders  when  car i ng  for  chest  pa i n  pat ients  are : 

•  E arly  reco g n i t ion  of  s ig n s  and  symptom s  of  hear t  a t t ack .

•  PH 12- lead-ECG a ss essment  ( i f  E M S veh ic le  i s 

eq u ipp ed) . There  are  th ree  i nterpre t at ion  s t rate g ie s : 

d i rec t  paramed ic  i nterpre t at ion , automated  computer 

a lgor i th m, and  w i re le ss  t ran sm i ss ion  fo l lowed  by  phys ic i an 

i nterpre t at ion— or  a  combi nat ion  of  a l l  th ree . 34

•  Comple t ion  of  a  f ibr i noly t i c  checkl i s t  ( s ee  App end ix  A) , 

a s  i nd icated  by  LE M SA proto col ,  for  pat ients  w i th 

PH 12- lead-ECG e v idence  of  a  S TE MI;  th i s  checkl i s t 

he lps  ident i f y  pat ients  who  are  i ne l ig ib le  for  f ibr i noly t i c s 

and  need  t ran sp ort  to  a  f ac i l i ty  that  can  p er form P CI .
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•  PH 12- lead-ECG and checkl i st  f indings  communicated (by 

radio  or  e lec tronica l ly)  to  the  most  appropriate  care  fac i l i ty.

•  Suspic ious  or  complex  f indings  are  communicated to  on- l ine 

medica l  control  per  LEM SA protocol .

•  Pre -hospita l  treatment  according  to  scope  of  pract ice 

 (e.g . , oxygen, a spir in , n itroglycerine, and morphine) .

•  R apid  transport  to  the  most  appropriate  care  fac i l i ty  a long 

with  early  not i f icat ion to  the  rece iv ing  fac i l i ty.

 For  appropriate  and t ime -sensit ive  tr iage, f i rst  responders 

should  be  tra ined to  recognize  the  s igns  and symptoms of 

AMI.  To promote  competenc y  in  this  area , a l l  EM S responders 

should  be  encouraged to  part ic ipate  in  periodic  pre -hospita l 

AMI recognit ion and treatment  educat ion.  Paramedics  should 

be  tra ined to  use  ECG equipment .  Training  should  include 

proper  placement  of  e lec trodes  on the  pat ient , parameters  of 

acceptabi l i ty  of  an  ECG trac ing, and communicat ion of  results .  

Results  may be  conveyed by  automated computer  a lgorithm, 

by  wire less  transmiss ion with  physic ian  interpretat ion, or  by 

direc t  interpretat ion by  the  paramedic.  Paramedics  should 

be  adept  at  us ing  the  communicat ion strateg y  that  prevai l s  in 

their  area .   To assure  competenc y, paramedics , and other  EM S 

responders  as  permitted , should  be  required to  part ic ipate  in 

periodic  educat ion on:  (1)  s igns  and symptoms of  heart  attack; 

(2)  use  of  ECG equipment;  and (3)  the  use  of  a  f ibr inolyt ic 

checkl i st , a s  indicated by  LEM SA protocols .  

 Procedure s
 The EMS response to STEMI should include processes that 

ensure identif ication of  STEMI patients  and rapid access  to 

treatment .  In  a  STEMI system establ i shed by  a  LEM SA, the 

pre -hospita l  system of  care  should  include:

1 .  Training  of  a l l  EM S responders 

 EM S responders , a s  permitted by  their  scopes  of  pract ice, 

should  rece ive  tra ining  in  the  use  of  PH 12- lead-ECG 

to  identi fy  STEMI; the  use  of  a  f ibr inolyt ic  checkl i st , i f 

indicated by  LEM SA pol ic y ;  and EM S assessments  and 
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treatment  for  STEMI.  The goal  should  be  to  tra in  100 

percent  of  pract ice - e l ig ible  EM S responders  (currently 

paramedics)  to  use  PH 12- lead-ECG to  identi fy  STEMI 

and prov ide  appropriate  f ie ld  management .

  The EM S Authority  and/or  LEM SAs should ensure  that 

paramedics  are  appropriate ly  tra ined through one  or  more 

of  the  fol lowing options: 

•  Paramedics  rece ive  orientat ion to  the  loca l  STEMI 

system of  care  as  part  of  accreditat ion or  by  rev i s ion 

of  the  State  Paramedic  Regulat ion.

•  Prov iders  of  ambulance  serv ices  offer  pre -hospita l 

STEMI tra ining  as  part  of  their  contractual  serv ice 

agreements .

•  Hospita l s  that  have  been designated by  LEM SAs as 

SRCs (see  def in it ion in  “ Hospita l ” sec t ion of  th is 

document)  prov ide  pre -hospita l  STEMI tra ining  for 

EM S responders .

•  STEMI tra ining  and tr iage  outcomes  are  identi f ied  as 

part  of  a  CQI process .

TRANSP ORT   LEM SA- designated STEMI systems of  care  should  have 

establ i shed pol ic ies  and protocols  for  assessment , tr iage, and 

rapid  transport  of  STEMI pat ients  to  the  most  appropriate 

care  center.  Transport  pol ic ies  should:  (1)  take  into  account 

the  suspected STEMI pat ient ’s  e l ig ibi l i ty  for  t ime -sensit ive 

treatment , (2)  establ i sh  protocols  for  rapid  on-scene  eva luat ion 

and expedited transportat ion, (3)  establ i sh  protocols  for  rapid 

transport  of  PH 12- lead-ECG- conf irmed STEMI pat ients 

to  the  most  appropriate  care  center, (4)  emphasize  d irec t 

transport  of  pat ients  to  minimize  the  need for  interfac i l i ty 

transfer, (5)  emphasize  the  importance  of  not i fy ing  hospita l s , 

e i ther  d irec tly  through the  EM S or  the  base  hospita l , that  a 

suspected STEMI pat ient  i s  en  route, thus  a l lowing advanced 

preparat ion for  rece ipt  of  the  pat ient , and (6)  in  cooperat ion 

with  SRCs, establ i sh  protocols  that  ac t ivate  the  cath  lab  team 

in advance of  the patient’s arrival.  Currently, many SRCs prefer 

that paramedics obtain a PH 12-lead-ECG and transmit results 
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wirelessly (if  possible) to a physician who interprets the results 

and then activates the cath lab, if  necessary.  However, other 

strategies are possible, including direct activation of  the cath lab 

by paramedics in the field when they have identified a STEMI 

patient by either direct interpretation of  the ECG or by computer 

algorithm; if  these patients are found not to be having a STEMI 

once they are evaluated in the ED, the ED can cancel the cath lab 

activation. When appropriate and allowed by local protocol, care 

of  a PH 12-lead-ECG-identified STEMI patient may also include 

bypass of  the ED and direct transport to the cath lab.

 Procedures
1 .  LEM SA dest inat ion pol ic ies

 As  LEM SAs develop STEMI systems of  care, they  should 

establ i sh  pat ient  dest inat ion pol ic ies  that  st ipulate  that 

suspected STEMI pat ients  be  transported direc tly  to  the 

hospita l  that  i s  most  appropriate  for  their  condit ion.  These 

pol ic ies  should  be  consistent  with  the  fol lowing f lowchart 

a s  recommended by  AHA/ASA.

Onset of 
symptoms of 

STEMI

911
 EMS 

Dispatch

EMS on-scene
•  Encourage 12-lead ECGs
•  Consider prehospital fibrinolytic if  
   capable and EMS-to-needle within
   30 min

Not PCI 
capable

PCI
capable

EMS
Triage
Plan

Hospital fibrinolysis:
Door-to-Needle within 30 min

Inter-Hospital
Transfer

Call
 91

1

Call
 fa

st

Goals†

*Golden Hour = First 60 minutes

Patient Dispatch
EMS on 
scene EMS transport EMS transport:  EMS-to-Balloon within 90 min

5 min after
symptom onset 1 min

Prehospital fibrinolysis:
EMS-to-Needle within 30 min Patient self-transport: Hospital Door-to Balloon within 90 min

Total ischemic time:  Within 120 min*

Re pr i nted  w i th  p erm i ss ion  © 2008 , Amer ican  Heart  Ass o c iat ion , Inc.

O p tion s  for  E M S Tran sp ort  of  Pat ients  with 
STE MI to  the  Mo st  Ap pro priate  Fac i l i ty 5
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Speci f ica l ly :

a .  PH 12- lead-ECG- conf irmed STEMI pat ients  should  be 

transported direc tly  to  an  SRC i f  ant ic ipated transport 

t ime a l lows P CI within  the  recommended therapeutic 

window.  Under  current  recommendations , P CI should 

be  del ivered within  90 minutes  of  f i rst  medica l  contact . 

Shorter  t ime to  treatment  i s  a ssoc iated with  a  better 

outcome, so  the  emphasis  should  be  on rapid  transport .

 To help  f ie ld  personnel  dec ide  whether  to  transport 

a  STEMI pat ient  to  an SRC for  P CI or  to  a  c loser 

hospita l  for  f ibr inolys i s , LEM SAs should establ i sh 

“maximum transport  t imes .”  In  genera l , STEMI systems 

that  are  operat ing  now in  urban areas  are  del iver ing  PH 

12- lead-ECG- conf irmed pat ients  d irec t ly  to  SRCs i f 

transport  t imes  are  expected to  be  30 minutes  or  less .  In 

rura l/remote  areas , maximum transport  t imes  may need 

extension due  to  d istance  and weather  considerat ions; 

however, transport  t imes  cannot  be  extended too much 

or  P CI within  the  recommended treatment  window wi l l 

become unl ikely.  Furthermore, communit ies  may be  le f t 

without  paramedics  and emergenc y  vehicles  whi le  the 

STEMI pat ient  i s  be ing  transported to  a  d i stant  SRC.  

These  considerat ions  have  led  some STEMI systems 

currently  operat ing  in  rura l/remote  areas  to  establ i sh  45 

minutes  as  the  maximum t ime a l lowed for  transport ing  a 

STEMI pat ient  to  an SRC.

b.  PH 12- lead-ECG - con f i rmed  S TE MI pat ients  shou ld  b e   

t ran sp orted  to  the  nearest  hospi t a l  for  f ibr i nolys i s  i f 

ant ic ipated  t ran sp ort  t i me  to  the  nearest  SRC exceed s 

max i mu m tran sp ort  t i mes  e s t abl i shed  by  the  LE M SA .

c. Su sp ec ted  S TE MI pat ients  w i th  contra i nd icat ion s  to 

f ibr i noly t i c  therapy, a s  de term i ned  by  pre -hospi t a l 

f ibr i noly t i c  checkl i s t ,  shou ld  b e  t ran sp orted  d i rec t ly 

to  an  SRC , i f  such  a  checkl i s t  s t rate g y  i s  u s ed  i n  the 

LE M SA proto col . 

d .  LE M SAs shou ld  e s t abl i sh  p ol i c ie s  re g ard i ng  hospi t a l s ’ 
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req uest s  to  d iver t  ( reroute)  S TE MI pat ients  to  another 

f ac i l i ty.   Divers ion  req uest s  a re  ty p ica l ly  made  when  a 

dest i nat ion  hospi t a l  i s  te mp orar i ly  u nable  to  prov ide 

t i mely  care  i n  the  ED resu l t i ng  f rom pat ient  c rowd i ng , 

overcrowd i ng , or  a  su rge .  The  S TE MI System Work 

g roup  recom mend s  that  d ivers ion  of  S TE MI pat ients 

not  b e  p erm itted  u n less  the  cath  l ab  at  the  dest i nat ion 

hospi t a l  i s  a l ready  o cc upied  by  a  pat ient  u ndergoi ng 

P CI  or  another   pro cedu re .

e .  Su sp ec ted  heart  a t t ack  pat ients  who  can not  b e 

a ss ess ed  i n  the  f i e ld  for  S TE MI b ecau s e  of  abs ence 

of  PH 12- lead-ECG, or  chest  pa i n  pat ients  w i th 

i nconclu s ive  f i nd i ng s , shou ld  b e  t ran sp orted  d i rec t ly  to 

the  c los est  E M S rece iv i ng  hospi t a l .

f .  E M S resp onders  shou ld  not i f y  rece iv i ng  EDs  i n  advance 

of  an  i ncom i ng  su sp ec ted  heart  a t t ack  pat ient  and 

shou ld  com mu n icate  the  PH 12- lead-ECG resu l t s  or 

i nterpre t at ion  ( i f  ava i l able) .

2 .  Mo de  of  t ran sp ort at ion

 In  S TE MI system s  of  care , S TE MI pat ients  shou ld 

u ndergo  sa fe ,  rap id  t ran sp ort  to  the  c los est  f ac i l i ty  that 

prov ides  the  appropr iate  l e ve l  o f  S TE MI care .  In  most 

c i rc u m st ances , th i s  w i l l  i nvolve  g rou nd  t ran sp ort ;  howe ver, 

i f  i nd icated , a i r  t ran sp ort  may  b e  con s idered  to  shorten 

t i me  to  t reatment  i n  accordance  w i th  lo ca l  E M S p ol i c y.  

3 .   R apid  Tran sp ort

 Given  the  emergent  natu re  of  S TE MI, LE M SAs shou ld 

promote  rap id , but  sa fe  and  e ff i c ient ,  re sp on s e  and 

t ran sp ort  appropr iate  to  the  med ica l  need s  of  the  pat ient 

and  i n  compl iance  w i th  nat iona l  E MD st andard s  where 

thes e  are  ut i l i z ed .  

a .   LE M SAs shou ld  encou ra ge  exp ed i t iou s  on-s cene  t i mes .

b .  E M S shou ld  t ran sp ort  pat ients  a t  the  most  appropr iate 

re sp on s e  l e ve l .

c .   LE M SAs shou ld  mon i tor  re sp on s e  t i mes  th rough  the 

CQI  pro cess .  



��

EVALUATI O N 

AN D O U TCO MES   Improvements  i n  S TE MI outcomes  req u i re  an  ongoi ng 

com m itment  f rom e ver y  memb er  of  the  hea l th  care  team.  

Thes e  e ffor t s  a re  i ntended  to  i n form the  pro cess  and  to 

i mprove  d i s ea s e  outcomes .  Eva luat ion  of  pre -hospi t a l  S TE MI 

care  may  o cc u r  at  many  le ve l s  and  w i th  var y i ng  de g rees  of 

complex i ty ;  howe ver, en su r i ng  that  appropr iate  mea su rement 

to ol s  a re  i mplemented  w i l l  f ac i l i t a te  th i s  pro cess .   LE M SAs 

shou ld  e s t abl i sh  b ench marks  that  are  con s i s tent  w i th  c u rrent 

g u ide l i nes  for  each  of  thes e  mea su res . 13   De ve lopment  of 

mea su rement  to ol s  and  b ench marks  for  S TE MI pat ients  i s 

b est  done  at  s t ate  or  nat iona l  l e ve l s  to  en su re  u n i form ity, 

rather  than  at  31  d i f fe rent  LE M SAs .

 Procedure s
1 .   Eng a ge  i n  CQI

 The  success  of  the  pre -hospi t a l  comp onent  of  the  S TE MI 

system of  care  w i l l  de p end  on  ob j ec t ive  dat a  to  a ss ess  and 

i mprove  the  pro cess .   The  overa l l  goa l  o f  a  S TE MI system 

of  care  i s  to  cont i nuou s ly  i mprove  q ua l i ty  of  care , thereby 

i mprov i ng  hea l th  outcomes .

a .  Struc tu re :   Eva luat ion  of  the  pre -hospi t a l  comp onent 

of  the  S TE MI system shou ld  i nc lude  a ss essment  of 

thes e  s t ruc tu ra l  comp onents :

•  Di spatch  proto col s  req u i r i ng  the  most  appropr iate 

pr ior i ty  l e ve l  o f  re sp on s e  for  card iac  chest  pa i n  or 

a ss o c iated  symptom s . 

•  Adeq uate ly  t ra i ned  and  eq u ipp ed  s t a ff  to  prov ide 

early  f i e ld  ident i f i cat ion  and  appropr iate  med ica l 

mana gement  and  t ran sp ort  of  S TE MI pat ients .

•  Ongoi ng  d idac t ic  and  c l i n ica l  educat ion  of  E M S 

resp onders .

•  St andard iz ed  S TE MI checkl i s t/a lgor i th m of 

e va luat ion  and  t reatment  (e .g . ,  AHA/ASA Ac ute 

Coronar y  Synd romes  Algor i th m or  s i m i lar  to ol :  s ee 

App end ix  B)  a s  par t  o f  lo ca l  E M S proto col s .

•  Fibr i noly t i c  checkl i s t  for  S TE MI, i f  op erat iona l ly 

i nd icated .
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Pre-Hospital Care
•  Dest i nat ion  proto col s  or  p ol i c ie s  that  opt i m iz e  u s e 

of  med ica l  re s ou rces .

•  L o ca l  CQI  Com m ittee  ( i nc lud i ng  card iolo g i s t s , 

ED phys ic i an s , hospi t a l  re pres ent at ives ,  and 

E M S)  convened  by  the  LE M SA .  The  LE M SA 

shou ld  e s t abl i sh  a  q ua l i ty  a ssu rance  pro cess/p ol i c y 

pu rsuant  to  C a l i forn ia  Ev idence  Co de  1157 .7  that 

ex tend s  d i s c losu re  protec t ion  for  the  con f ident ia l 

pro ceed i ng  of  the  Com m ittee .

•  CQI  a ss essment  of  E M S educat iona l  need s  and 

opp ortu n i t ie s  for  S TE MI system en hancement .

b . Pro cess :   

 In  a  S TE MI system est abl i shed  by  a  LE M SA , dat a 

e lements  for  S TE MI shou ld  b e  col l ec ted  and  ana lyz ed . 

App end ix  C  l i s t s  recom mended  dat a  e lements . Thes e 

dat a  e l ements  shou ld  b e  u s ed  to  e va luate  the  fo l low i ng 

E M S pro cess  mea su res  or  b ench marks .   

•  Ti me  f rom  symptom on s e t  to  911  ca l l .

•  Ti me  f rom  rece ipt  of  911  ca l l  to  d i spatch  of  E M S .

•  Ti me  f rom  d i spatch  of  E M S to  E M S arr iva l .

•  Ti me  f rom  E M S arr iva l  to  pat ient  cont ac t .

•  On-s cene  t i me 

•  Pat ient  cont ac t  t i me  to  de part  s cene  t i me

•   Inter fac i l i ty  t ran sp ort  t i me, i f  appl i cable .

•  Tran sp ort  t i me  f rom s cene  to  ED arr iva l .

•  Ti me  f rom  pat ient  cont ac t  to  ED arr iva l .

•  Ti me  f rom  PH 12- lead-ECG to  ED arr iva l .

•  Tot a l  E M S cont ac t  t i me  ( i . e . ,  t i me  f rom rece ipt  of 

911  ca l l  to  hospi t a l  a rr iva l ) .

•  Us e  of  do c u mented  f ibr i noly t i c  checkl i s t .

•  PH 12- lead-ECG a ss essment  comple ted .

•  S TE MI pat ients  routed  to  des ig nated  S TE MI-

rece iv i ng  hospi t a l  .

 To  a ss e ss  the  acc u rac y  of  f i e ld  t r i a ge , the  fo l low i ng 

mea su res  shou ld  b e  col l ec ted  by  E M S , i n  co op erat ion 

w i th  the  rece iv i ng  hospi t a l :

•  O ver/Under  Tr ia ge –Pat ients  ident i f i ed  by  E M S a s 
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p otent ia l  S TE MI pat ients  who  d id  not/d id  rece ive 

a  hospi t a l  d ia g nos i s  o f  S TE MI.

•  Fa l s e  ac t ivat ion  of  the  cath  l ab.

•  Do c u ment at ion  of  pre - arr iva l  not i f i cat ion  by  the 

rece iv i ng  f ac i l i ty.

c .   O utcomes

•   Di spatch  and  E M S resp onder  pr i mar y  i mpress ion 

shou ld  b e  compared  w i th  the  f i na l  hospi t a l 

d ia g nos i s .  

2 .  Re p ort  Q ua l i ty  Improvement  Pro g ress

 The  LE M SA shou ld  e s t abl i sh  a  d i s c losu re -protec ted 

S TE MI CQI Com m ittee  a s  an  adv i s or y  g roup  that  prov ides 

i nput  on  s t andard s , p ol i c ie s ,  dat a  e lements , re p ort i ng 

req u i rements , and  other  parame ters  re l at i ng  to  S TE MI 

system q ua l i ty.   (S ee  “ System Implement at ion” s ec t ion  for 

sp ec i f i c s . ) 
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A  S t a t e w i d e  P l a n  f o r  C a l i f o r n i a

Goal:

Development of a regional hospital system that provides optimum 

STEMI treatment for every STEMI patient.

Ho spital  STE MI C are

Because  heart     
disease is the leading 
cause of death and 
long-term disability 
in California.
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Hospital Care
 Perc ut aneou s  coronar y  i nter vent ion  ( P CI )  mu st  b e  p er formed 

i n  a  card iac  cathe ter iz at ion  l ab orator y  (cath  l ab) .   O f  the  497 

hospi t a l s  that  subm itted  a  ut i l i z at ion  re p ort  to  the  C a l i forn ia 

O ff i ce  of  St ate w ide  Hea l th  Plan n i ng  and  De ve lopment  i n 

2007 , 174  hospi t a l s  re p orted  that  the y  have  “one  or  more 

ro om s  u s ed  a s  a  cath  l ab.”  O f  thes e  hospi t a l s ,  135  p er formed 

at  l ea s t  one  cathe ter iz at ion  pro cedu re  i n  2007 . 35

 Theore t ica l ly,  one  p oss ib le  s o lut ion  to  i ncrea s i ng  the 

ava i l ab i l i ty  of  P CI  wou ld  b e  to  en hance  the  capabi l i ty  of  the 

cath  l abs  to  make  them P CI- capable .  Howe ver, th i s  s t rate g y 

wou ld  on ly  expand  the  ava i l ab i l i ty  of  P CI  ver y  mo dest ly, 

b ecau s e  hospi t a l s  w i th  cath  l abs  tend  to  b e  c lu stered , l eav i ng 

l a rge  geo g raph ica l  g aps  i n  s er v ice .   One  theore t i ca l  a l te rnat ive , 

e s t abl i sh i ng  a  P CI- capable  cath  l ab  at  a l l  hospi t a l s ,  wou ld 

b e  proh ib i t ive ly  exp en s ive  and  wou ld  d i lute  the  nu mb er  of 

ca s es  for  each  hospi t a l ,  thereby  r i sk i ng  e ver y  cath  team’s 

prof i c ienc y.  The  remai n i ng  and  most  v i able  opt ion  i s  to 

e s t abl i sh  a  S TE MI system of  care  that  re fe rs  S TE MI pat ients 

q u ick ly  and  re l i ably  to  P CI- capable  hospi t a l s .

 Hospi t a l s  i n  a  LE M SA’s  cou nty  or  re g ion  can  b e  c l a ss i f i ed  a s 

fo l lows :  

•  STEMI- Rece iv ing  Ce nte rs  (SRCs) . 36  Thes e  hospi t a l s 

a re  capable  o f  de l iver i ng  the  most  rap id  and  e ffec t ive 

ava i l able  re p er f u s ion  therapy  to  S TE MI pat ients .  

Cu rrent ly,  that  therapy  i s  P CI .  Des ig nated  SRCs  shou ld 

mee t  e s t abl i shed  c r i te r i a  ( s ee  b e low)  i nc lud i ng  the 

ab i l i ty  to  prov ide  pr i mar y  P CI  (24  hou rs  a  day, 7  days 

a  week , 365  days  a  year) .   SRCs  shou ld  b e  the  pre ferred 

dest i nat ion  for :  (1)  PH 12- lead-ECG - con f i rmed  S TE MI 

pat ients  t ran sp orted  by  E M S and  (2)  S TE MI pat ients 

for  whom f ibr i nolys i s  i s  contra i nd icated , a s  de term i ned 

by  lo ca l  proto col s .   SRCs  mu st  exp ec t  to  rece ive  pat ients 

t ran s ferred  by  S TE MI-Refe rra l  Fac i l i t i e s  and  shou ld  have 

appropr iate  t ran s fer  a g reements  and  t ran s fer  proto col s 

( s ee  sample , App end ix  D)  i n  p lace .
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•  STEMI- Re fe r ra l  Fac i l i t i e s  (SRFs) .   Thes e  hospi t a l s 

have  the  ab i l i ty  to  p er form f ibr i nolys i s ;  howe ver, the y 

l ack  P CI  capabi l i ty.   SRFs  shou ld  have  a  formal  w r i t ten 

t ran sfer  proto col  (S ee  sample , App end ix  E )  and  a  t ran sfer 

a g reement  w i th  a  temp ora l ly  c los e  SRC .  The  t ran sfer 

a g reement  shou ld  s t ipu late  prompt  t ran sfer  ( u rgenc y 

eq u iva lent  to  911) .

•  No n- des ig nated  h os p i ta l s .   Thes e  hospi t a l s  do  not  mee t 

the  c r i te r i a  for  b e i ng  a  des ig nated  SRC or  SRF;  there fore , 

E M S shou ld  re g ard  such  fac i l i t i e s  a s  the  l ea s t  appropr iate 

care  f ac i l i t i e s  for  ac ute  S TE MI pat ients .   Howe ver, 

desp i te  e ffor t s  to  educate  the  publ i c  ab out  the  i mp ort ance 

of  ca l l i ng  911  i n  the  e vent  of  chest  pa i n , s ome  pat ients 

may  s t i l l  s e l f - t ran sp ort  to  thes e  f ac i l i t i e s .   Add i t iona l ly, 

pat ients  may  b e  more  than  30  m i nutes  away  by  ambu lance 

f rom an  SRC or  an  SRF, s o  non- des ig nated  hospi t a l s  may 

rece ive  pat ients  by  ambu lance  accord i ng  to  lo ca l  E M S 

p ol i c ie s .   LE M SAs shou ld  encou ra ge  thes e  f ac i l i t i e s  to  have 

a  p ol i c y  that  req u i res  appropr iate  f ibr i noly t i c  therapy  and 

w r i t ten  a g reements  w i th  the  c los est  SRCs  for  i m med iate 

t ran sfer.   ( Thes e  s te ps  wou ld  q ua l i f y  non- des ig nated 

hospi t a l s  for  SRF st atu s) .   Thes e  f ac i l i t i e s  shou ld  a l s o 

con s ider  u s i ng  te lemed ic i ne  and  other  to ol s  to  prov ide 

rea l - t i me  con su l t at ion  w i th  an  SRC card iolo g i s t .   SRCs 

shou ld  prov ide  ru ra l  outreach  t ra i n i ng  for  non- des ig nated 

hospi t a l s  to  en su re  opt i mal  care  of  S TE MI pat ients .

 LE M SAs shou ld  a sp i re  to  hav i ng  l00  p ercent  of  the i r 

hospi t a l s  par t i c ipate  a s  e i ther  SRCs  or  SRFs .

 Advo cates  for  opt i mal  S TE MI care  have  g iven  thoughtf u l 

con s iderat ion  to  ident i f y i ng  c r i te r i a  for  des ig nat ion 

of  SRCs  and  SRFs .  The  AHA’s  Mi ss ion :  L i fe l i ne T M, a 

nat iona l  i n i t i a t ive  to  i mprove  S TE MI outcomes  th rough 

the  e s t abl i sh ment  of  S TE MI system s  of  care , ha s  prop os ed 

recom mendat ion s . 29   The  S TE MI Work  Group  con s idered  and 

adapted  thos e  recom mendat ion s  a s  fo l lows :
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Hospital Care
SRC CRITERIA  Cr i t e r ia  fo r  D es ig nat io n  a s  a  STEMI- Rece iv ing  Ce nte r

1. Protocols  for  tr iage, d iagnosis , and cath lab  ac t ivat ion 

should  be  establ i shed within  the  SRC.  A s ingle  ac t ivat ion 

phone ca l l  should  a lert  the  STEMI team.  A s ingle  phone 

ca l l  should  ac t ivate  the  cath  lab.  Considerat ion should  be 

g iven to  ac t ivat ion of  the  cath  lab  f rom the  f ie ld .  [Example 

of  current  pract ice :   In  some LEM SAs, i f  the  f ie ld  ECG 

reads  “acute  STEMI,” paramedics  ac t ivate  the  cath  lab 

and the  cardiolog ist  f rom the  f ie ld .  When the  pat ient 

arr ives  at  the  SRC, the  ED physic ian  wi l l  cancel  the  a lert 

i f  examinat ion of  the  pat ient  indicates  that  he/she  i s  not 

hav ing  a  STEMI.]   The hospita l  should  have  a  process  for 

monitoring  fa l se  or  inappropriate  ac t ivat ion of  the  cath  lab.

2 . The  SRC shou ld  b e  ava i l able  24  hou rs  a  day/7  days  a  week 

to  p er form pr i mar y  P CI . 

3 .  The  cath  l ab  s t a ff ,  i nc lud i ng  i nter vent iona l  card iolo g i s t , 

shou ld  b e  ava i l able  w i th i n  30  m i nutes  of  ac t ivat ion 

ca l l .   [ E xamples  of  c u rrent  prac t i ce :  In  s ome  hospi t a l s 

a  d ia g nost ic i an  s t ar t s  the  ca s e  i n  the  cath  l ab, and  then 

the  i nter vent iona l i s t  f i n i shes  the  pro cedu re .  In  other 

hospi t a l s ,  the  i nter vent iona l i s t  hand les  the  ca s e  f rom 

st ar t  to  f i n i sh . Ind iv idua l  hospi t a l s  shou ld  a ss ess  wh ich 

mo de l  l ead s  to  q u icker  re p er f u s ion  of  the  pat ient .   Th i s 

a ss essment  shou ld  a l s o  b e  a  par t  o f  the  LE M SA’s  CQI 

pro g ram, a l low i ng  the  compar i s on  of  prac t i ces  across 

SRCs . ]

4 . There  shou ld  b e  u n iversa l  acce pt ance  of  S TE MI pat ients 

f rom f ie ld  or  t ran s fer.   Sp ec i f i ca l ly,  u nwarranted  d ivers ion , 

pre - s creen i ng  of  pat ients ,  i n su rance  checks , and  re f u sa l 

o f  t ran s ferred  pat ients  shou ld  not  b e  acce pt able  prac t i ces .  

A plan  for  t r i a ge  and  t reatment  for  s i mu l t aneou s 

pres ent at ion  of  S TE MI pat ients  shou ld  b e  i n  p lace .

5 . Volu me  of  pro cedu res  i s  o f ten  u s ed  a s  a  su rro g ate  for 

comp e tence.  The  ACC/AHA recom mend s  that  a  hospi t a l 

p er form a  m i n i mu m of  36  pr i mar y  (emergenc y)  P CI 

pro cedu res  and  200  tot a l  (emergenc y  plu s  e lec t ive)  P CI 

pro cedu res  an nua l ly  to  q ua l i f y  a s  an  SRC .  The  ACC/AHA 

f u rther  recom mend s  that  i nter vent iona l  card iolo g i s t s  a t 
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thes e  centers  p er form at  l ea s t  11  pr i mar y  ( i . e . , emergenc y) 

P CI  pro cedu res  p er  year  and  75  tot a l  (emergenc y  plu s 

e lec t ive)  P CI  pro cedu res  p er  year.   Al though  thes e 

nu mb ers  are  idea l ,  i t  i s  c l ear  that  s ome  hospi t a l s  w i l l 

not  b e  able  to  reach  thes e  nu mb ers  due  to  the  s iz e  of 

the  p opu lat ion  the y  s er ve  and  other  f ac tors .   There fore , 

the  LE M SA may  opt  to  des ig nate  hospi t a l s  w i th  lower 

pro cedu re  volu mes , a s  long  a s  i t  ha s  a  q ua l i ty  a ssu rance 

mechan i sm i n  place  to  mea su re  mort a l i ty  and  other 

outcomes  of  P CI .  The  overr id i ng  concern  i s  to  en su re 

t i me ly, sa fe ,  and  e ffec t ive  P CI .

6 . The  SRC shou ld  part i c ipate  i n  s t andard iz ed  dat a 

col l ec t ion .  [ E xample  of  c u rrent  prac t i ce :  S ome SRCs  are 

u s i ng  the  Nat iona l  C ard iova s c u lar  Dat a  Re g i s t r y  -  Ac ute 

Coronar y  Treatment  and  Inter vent ion  O utcomes  Ne twork 

( N CDR ACTION ) Re g i s t r y  dat a  col l ec t ion  to ol .   S ee 

App end ix  F. ] 

7 .  The  SRC shou ld  synch ron iz e  i t s  c lo cks  i nterna l ly,  a s 

we l l  a s  w i th  E M S , s o  that  the  re p orted  t i me  i nter va l s  a re 

acc u rate  and  can  s er ve  a s  a  l e g i t i mate  ba s i s  for  q ua l i ty 

i mprovement .  Co ord i nated  Un iversa l  Ti me  (U TC )  can 

b e  obt a i ned  f rom a  nu mb er  of  Interne t  s i te s ,  GPS , and 

the  Un ited  St ates  Nat iona l  In st i tute  of  St andard s  and 

Tech nolo g y ’s  shortwave  rad io  s t at ion  WWV.  Many  de v ices 

are  ava i l able  to  l i n k  U TC to  t i me pieces .

8 . A pro g ram shou ld  b e  i n  p lace  to  t rack  and  i mprove 

t reatment  (ac ute ly  and  at  d i s charge)  w i th  ACC/AH A 

g u ide l i ne -ba s ed  C la ss  I  therapies . 

9 .  There  shou ld  b e  a  reco g n iz ed  SRC l i a i s on/system 

co ord i nator  and  a  reco g n iz ed  phys ic i an  champion .  

10 . There  shou ld  b e  re g u lar  mu l t id i s c ip l i nar y  team mee t i ng s 

to  e va luate  outcomes  and  CQI dat a .  O p erat iona l  i s sues 

shou ld  b e  re v ie wed , problem s  ident i f i ed , and  s olut ion s 

i mplemented . 

11 . The  SRC shou ld  eng a ge  i n  com mu n ity  educat ion  ab out 

the  s ig n s  and  symptom s  of  hear t  a t t ack  and  the  need  to 

ca l l  911 .
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SRF CRITERIA  Cr i t e r ia  fo r  D es ig nat io n  a s  a  STEMI- Re fe r ra l  Fac i l i t y

1 . Appropr iate  w r i t ten  proto col s  and  s t and i ng  orders 

shou ld  b e  i n  p lace  for  the  ident i f i cat ion  of  S TE MI.  At 

a  m i n i mu m, thes e  proto col s  shou ld  b e  pres ent  i n  the 

Inten s ive  C are  Un it/Coronar y  C are  Un it  and  Emergenc y 

De partment  ( ED) .

2 . E ach  ED shou ld  mai nt a i n  a  s t andard iz ed  re p er f u s ion 

S TE MI care  pathway  that  des ig nates  pr i mar y  P CI  a s  the 

pre ferred  re p er f u s ion  s t rate g y  i f  t ran s fer  of  pat ients  to 

an  SRC and  re p er f u s ion  can  b e  ach ie ved  w i th i n  t i mes 

con s i s tent  w i th  ACC/AHA g u ide l i nes . 

3 .  E ach  ED shou ld  mai nt a i n  a  s t andard iz ed  re p er f u s ion 

S TE MI care  pathway  that  des ig nates  f ibr i nolys i s  i n  the 

ED (for  e l i g ib le  pat ients )  when  the  system can not  ach ie ve 

t i mes  con s i s tent  w i th  ACC/AHA g u ide l i nes  for  pr i mar y 

P CI . 

4 .  If  re p er f u s ion  s t rate g y  i s  for  pr i mar y  P CI  t ran sfer,  a 

s t ream l i ned , s t andard iz ed  proto col  for  sa fe ,  rap id  t ran sfer 

and  t ran sp ort  to  an  SRC shou ld  b e  op erat iona l .   The 

proto col  shou ld  i nc lude :  (1)  pre - arranged  a g reements 

w i th  SRCs  for  t ran s fer  of  pat ients ,  and  (2)  pre - arranged 

a g reements  w i th  E M S prov iders  for  rap id  t ran sp ort  of 

S TE MI pat ients .   Inter-hospi t a l  t ran sp ort  shou ld  b e  made 

w i th  the  same  u rgenc y  a s  a  911  ca l l .   Hospi t a l s  and  E M S 

shou ld  s t r ive  to  l i m it  the  t i me  i nter va l  f rom arr iva l  a t  the 

SRF do or  to  ambu lance  de partu re  to  less  than 30 minutes .  

If  the patient arrives  at  the transferring hospital  v ia  EMS, 

consideration may be g iven to protocols  that  require the 

suspected STEMI patient to remain on the same gurney and 

with the same attendant EMS staff  unti l  the determination 

to transfer  or not transfer  is  made based on operational 

parameters  of  the EMS system.  

5. If  reperfusion strategy is  for  primary PCI transfer, a l l 

patients  should be transported to the most appropriate SRC 

where the expected f irst  D2B (f irst  device used) t ime should 

be less  than 90 minutes (considering ground versus air 

transport , weather, traff ic) . 
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6. The SRF should have an ongoing CQI process , including data 

measurement and feedback for the STEMI population and 

col lect  and submit standardized data .  (Example of  current 

practice: Some SRFs are using the ACTION Registry-

GW TG Short Form. [See Appendix G.])  

7. A program should be in place to track and improve treatment 

(acutely and at  discharge) with ACC/AHA guidel ine-based 

Class  I  therapies . 

8. A multidiscipl inary STEMI team, including EMS, should 

rev iew hospital-specif ic  STEMI data on a quarterly basis . 

 9. SRFs should col lect  data as  requested by the LEMSA.  (See 

“ Evaluations and Outcomes,” page 43.)  

10. The SRF should actively participate in the LEMSA’s CQI 

program for the STEMI System.

11. The SRF should engage in community education about the 

signs and symptoms of  heart  attack and the need to cal l  911.

 Procedure s
 When  a  LE M SA est abl i shes  a  S TE MI system, i t  shou ld 

u ndert ake :

1 . Eva luat ion  of  hospi t a l  capac i ty  w i th i n  a  S TE MI system of 

care . 

 LE M SAs shou ld  su r ve y  or  other w i s e  a s cer t a i n  the 

capabi l i t i e s  o f  hospi t a l s  i n  the i r  re g ion s  to  de term i ne 

ba s e l i ne  res ou rces  for  t reat i ng  S TE MI.  One  to ol  that 

can  b e  u s ed  i s  the  AHA/ASA’s  on l i ne  su r ve y  i n stru ment 

ca l l ed  Mi ss ion :  L i fe l i ne T M. 29  LE M SAs shou ld  u s e  ba s e l i ne 

i n format ion  to  c reate  or  aug ment  the  S TE MI system of 

care  w i th i n  each  re g ion . 

2 .  Des ig nat ion  of  hospi t a l s  a s  SRCs . 

 LE M SAs shou ld  e s t abl i sh  a  pro cess  and  t i mel i ne  for  the 

i n i t i a l  des ig nat ion  and  cont i nu i ng  des ig nat ion  of  SRCs .  

The  des ig nat ion  c r i te r i a  shou ld  b e  at  l ea s t  a s  r igorou s 

a s  thos e  l i s ted  ab ove.  LE M SAs are  encou ra ged  to  make 

the i r  S TE MI system s  a s  i nc lu s ive  a s  p oss ib le ,  kee pi ng  i n 

m i nd  g u ide l i nes  for  m i n i mu m recom mended  pro cedu res 

p er formed  to  mai nt a i n  exp ert i s e .  Th i s  shou ld  prov ide  the 

h ighest  q ua l i ty  S TE MI care  to  a l l  o f  C a l i forn ia .              
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3 .  Des ig nat ion  of  hospi t a l s  a s  SRFs .      

 LE M SAs shou ld  e s t abl i sh  a  pro cess  and  t i mel i ne  for  the 

i n i t i a l  des ig nat ion  and  cont i nu i ng  des ig nat ion  of  SRFs .   

The  des ig nat ion  c r i te r i a  shou ld  b e  at  l ea s t  a s  r igorou s  a s 

thos e  l i s ted  ab ove.  

4 .   Inc lu s ion  of  non- des ig nated  hospi t a l s .                                                                        

 LE M SAs shou ld  encou ra ge  a l l  hospi t a l s  i n  the i r 

j u r i s d ic t ion  to  ach ie ve  at  l ea s t  SRF des ig nat ion  s o  that 

a l l  C a l i forn ian s  can  rece ive  opt i mal  S TE MI care .  At  a 

m i n i mu m, hospi t a l s  that  do  not  ach ie ve  e i ther  SRC or 

SRF des ig nat ion  shou ld :  (a )  demon strate  that  the y  are 

g iv i ng  f ibr i noly t i c  therapy  to  e l i g ib le  S TE MI pat ients , 

and  ( b)  par t i c ipat i ng  i n  the  LE M SAs CQI pro g ram for 

S TE MI.  S ome S TE MI care  advo cates  have  sug gested  that 

non- des ig nated  hospi t a l s  shou ld  demon strate  that ,  a s  a 

req u i rement  for  hospi t a l  l i cen su re , the y  de l iver  f ibr i noly t i c 

therapy  appropr iate ly.

     EVALUATI O NS AN D

     O U TCO MES The idea l  S TE MI system of  care  de l ivers  the  most  e ffec t ive 

and  e ff i c ient  t reatment  p oss ib le  to  e ver y  S TE MI pat ient , 

re g ard less  of  geo g raph ic  lo cat ion .  Success  req u i res 

i nte g rat ion  of  the  pre -hospi t a l  sys tem w ith  the  hospi t a l 

sys tem and  mea su rement  of  the i r  j o i nt  p er formance.  The 

idea l  sys tem mea su res  overa l l  de lay  f rom symptom on s e t 

to  re p er f u s ion , i nc lud i ng  ke y  i nter va l s  a long  th i s  t i me  l i ne .  

Thes e  ke y  i nter va l s  i nc lude  t i me  f rom symptom on s e t  to 

pres ent at ion  of  the  pat ient  at  the  SRF ( i f  appl i cable)  and  a l s o 

t i me  f rom symptom on s e t  to  pres ent at ion  at  the  SRC .  Thes e 

dat a  shou ld  b e  ana lyz ed  i n  the  CQI  pro cess .

 Procedure s  
1. Engage  in  CQI                                                              

 The success  of  the  hospita l  component  of  the  STEMI 

system of  care  wi l l  depend on use  of  a  comprehensive 

LEM SA-approved CQI program that  analyzes  objec t ive 

data  to  assess  and improve  the  STEMI system of  care.  The 

overa l l  goal  of  a  STEMI system of  care  i s  to  improve  qual i ty 
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of  care, thereby improv ing  health  outcomes .  The fol lowing 

measures  are  consistent  with  recommendations  f rom AHA 

Conference  Proceedings , 20 and most  data  e lements  can be 

captured in  the  NCDR ACTION Registry  (see  Appendix 

F) . 

a . Evaluat ion of  the  hospita l  component  of  the  STEMI 

system should include  assessment  of  the  fol lowing 

structural  components . 

 ED Struc ture

•  Adequate ly  tra ined and equipped staff  to  perform 

eff ic ient  eva luat ion, tr iage, and treatment .

•  Single, standardized STEMI care  pathway. 

  Hospita l  Struc ture

•  24/7 P CI capacity.

•  Interventional  cardiolog ist  and staff  capable  of  

arr iv ing  at  the  laboratory  within  30 minutes .

•  Volume/experience  character i st ics  that  meet 

ACC/AHA P CI guidel ines , or  a  qual i ty  assurance 

mechanism in  place  to  eva luate  morta l i ty  and 

other  outcomes  of  P CI to  assure  t imely, safe, and 

effec t ive  P CI. 

•   For  hospita l s  without  cardiac  surgery  capabi l i ty 

on-s i te, a  predef ined transfer  and management  plan 

for  emergenc y  coronary  artery  bypass  surgery.

 

b .  Pro cess :                                                                                            

Dat a  shou ld  b e  col l ec ted  and  re p orted  to  the  LE M SA 

on  the  fo l low i ng  hospi t a l  pro cess  charac ter i s t i c s .  

It  shou ld  b e  the  goa l  to  col l ec t  thes e  dat a  on  100 

p ercent  of  S TE MI pat ients .  Goa l s  s t ated  b e low are 

f rom ACC/AHA g u ide l i nes . 5   With  the  adv ice  o f 

the i r  S TE MI Q ual i ty  Improvement  Com m ittee , the 

LE M SAs shou ld  up date  thes e  dat a  e lements  a s  needed 

to  a l ig n  them w ith  re v i s ion s  i n  nat iona l  g u ide l i nes .

 B ench mark :   For  a l l  mea su res  l i s ted  b e low, the  goa l  i s  for 
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100  p ercent  of  e l i g ib le  pat ients  to  rece ive  the  therapy  or 

i nter vent ion  des cr ib ed .  

 E D Proce ss :

•  Door-to-ECG time (Goal: Less than 10 minutes) .   

Note: Standardized use of  the PH 12-lead-ECG, 

when avai lable, should also be considered in al l  EDs.

•  Prop ort ion  of  S TE MI pat ients  rece iv i ng  any 

re p er f u s ion  ( P CI  or  f ibr i noly t i c  therapy) .

•  Do or- to - cath  l ab  t i me  (for  nontran sfer  pat ients )  or 

do or- to - d i sp os i t ion  t i me  (for  pat ients  t ran s ferred 

to  S TE MI-Rece iv i ng  Center) .

•  The  prop ort ion  of  pat ients  i ne l ig ib le  for 

f ibr i noly t i c s  but  e l i g ib le  for  P CI  (e .g . ,  card io gen ic 

sho ck , b leed i ng )  who  are  not  t ran sferred  ac ute ly 

f rom the  S TE MI-Referra l  Fac i l i ty  to  the  SRC .

 Hos p i ta l  Proce ss :

•  Do or- to -need le  t i me  i n  pat ients  not  s ent  for  P CI 

(Goa l :  l e s s  than  30  m i nutes ) .

•  D2B t i me  (f rom arr iva l  a t  S TE MI-Rece iv i ng 

Center  to  ba l lo on  i n f l a t ion , nontran sfer  pat ients )  

[Goa l s :  L ess  than  60  m i nutes  for  pat ients  w i th  pre -

ex i s t i ng  d ia g nos i s  o f  S TE MI ( p os i t ive  PH 12- lead-

ECG w ith  prearr iva l  not i f i cat ion) ;  L ess  than  90 

m i nutes  for  pat ients  w i th  no  pre - ex i s t i ng  d ia g nos i s 

(wa l k- i n  or  ambu lance  t ran sp orted  w i thout  p os i t ive 

PH 12- lead-ECG )] .

•  Fi rs t  hospi t a l  D2B t i me  (for  t ran s fer  pat ients ) 

(Goa l :  L ess  than  90  m i nutes ) .

•  Tot a l  pat ie nt  i s chem ic  t i me  ( symptom on s e t  to 

ba l lo on)  s t rat i f i ed  by  t ran sfer  s t atu s 

 (Goa l :  L ess  than  120  m i nutes ) .

•  Prop ort ion  of  su sp ec ted  S TE MI pat ients  who 

u nder went  coronar y  ang io g raphy  fou nd  not  to  have 

S TE MI.

•  Tran sfer  t i me  ( t ran sfer  hospi t a l  to  rece iv i ng 

hospi t a l ) .
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•  Prop ort ion  of  e l i g ib le  pat ients  rece iv i ng  c u rrent ly 

recom mended  (C la ss  1)  therapies ,  i nc lud i ng 

a sp i r i n , b e t a  b lo ckers ,  s t at i n s ,  ang ioten s i n-

convert i ng  enzyme  (ACE )  i n h ib i tors  or  ang ioten s i n 

I I  rece ptor  b lo ckers  (ARBs) , smoki ng  cessat ion 

adv ice/cou n s e l i ng , and  card iac  rehabi l i t at ion 

re ferra l s  (ACC/AHA Performance  Mea su res ) . 37

c .   O utcomes                                                                                              

SRCs  and  SRFs  shou ld  col l ec t  and  s end  to  the  LE M SA 

the  fo l low i ng  dat a , a s  appl i cable .   It  shou ld  b e  the  goa l 

o f  hospi t a l s  to  col l ec t  thes e  dat a  p o i nts  on  100  p ercent 

of  pat ients .

•  In–hospi t a l  ( r i sk- ad j u sted)  mort a l i ty  for  S TE MI 

pat ients .

•  In-hospi t a l  ( r i sk- ad j u sted)  mort a l i ty  for  P CI 

pat ients .

•  In-hospi t a l  ( r i sk- ad j u sted)  mort a l i ty  for  a l l 

myo card ia l  i n farc t ion  pat ients  (S TE MI and 

non-S TE MI ) .

•  Morbid i ty  e vents  ( i n-hospi t a l  s t roke, va s c u lar 

compl icat ion s)  for  S TE MI pat ients

•  P CI  pro cedu ra l  success .

2 . Re p ort  Q ua l i ty  Improvement  Pro g ress                                                                                      

SRCS and  SRFs  shou ld  b e  req u i red  by  LE M SA p ol ic y  to 

subm it  dat a  for  ana lys i s  and  re v ie w by  the  LE M SA and  the 

LE M SA- est abl i shed  S TE MI CQI Com m ittee  to  ident i f y 

opp ortu n i t ie s  for  S TE MI system en hancement . (S ee 

“ System Implement at ion” s ec t ion  for  sp ec i f i c s . ) 

 



5 �

Goal:

Increase the percentage of people who recognize the signs and 

symptoms of heart attack and seek care by calling 911.

Because heart 
disease is the leading 
cause of death and 
long-term disability 
in California.

Community  STE MI Educat ion

S T E M I 

A  S t a t e w i d e  P l a n  f o r  C a l i f o r n i a
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Community Education
 The  ab i l i ty  to  reco g n iz e  the  s ig n s  and  symptom s  of  hear t 

a t t ack  i s  v i t a l  to  rece iv i ng  t i mely  t reatment  and  i ncrea s i ng  the 

chance  of  su r v iva l .   In format ion  on  the  reco g n i t ion  of  a  hear t 

a t t ack  and  the  appropr iate  re sp on s e  are  the  ke y  messa ges  for 

a  publ i c  educat ion  campaig n .  Nat iona l ,  s t ate ,  and  com mu n ity 

educat ion  shou ld  fo c u s  on  the  fo l low i ng  c r i t i ca l  messa ges  for 

hear t  a t t ack :

•  The  “C hai n  of  Su r v iva l ” for  hear t  a t t ack  and  sudden 

card iac  arres t ,  i nc ludes :

o  Reco g n i t ion  of  a  card iac  emergenc y.

o  C a l l i ng  “911” i m med iate ly  b ecau s e  “t i me  i s  mu s c le” and 

“ E M S br i ng s  the  emergenc y  ro om to  the  pat ient .”  (S ee 

App end ix  H for  rea s on s  S TE MI pat ients  de lay  s eek i ng 

med ica l  t reatment . )

o  In i t i a t ion  of  CPR th rough  u s e  of  appropr iate  chest 

compress ion s .

o  Us e  of  an  automated  externa l  de f ibr i l l a tor  (AED).

•  Heart  d i s ea s e  i s  the  l ead i ng  cau s e  of  death .

•  Heart  d i s ea s e  i s  pre vent able .   People  can  reduce 

the i r  chance  of  de ve lopi ng  heart  d i s ea s e  by 

control l i ng  r i sk  f ac tors  such  a s  ob es i ty,  h igh  blo o d 

pressu re , and  h igh  choles terol .

•  S ig n s  and  symptom s  of  hear t  a t t ack .

•  Ri sk  f ac tors  for  hear t  d i s ea s e .

•  Ti me -s en s i t ive  w i ndow for  E M S/treatment 

resp on s e.

 E ducat iona l  mater ia l s  and  campaig n s  shou ld  b e  c u l tu ra l ly 

s en s i t ive ,  l ang ua ge - appropr iate ,  and  pres ented  at  the  l i te rac y 

l e ve l  o f  the  i ntended  aud ience .  Mater ia l s  shou ld  part i c u larly 

t arge t  h igh-r i sk  rac ia l/e th n ic  g roups  (e .g . ,  Hi span ics , 

Af r ican  American s , and  Nat ive  American s)  and  women.  In 

add i t ion , publ i c  educat ion  shou ld  b e  pres ented  i n  a  var ie ty 

of  venues  th roughout  the  s t ate  and  com mu n ity  and  shou ld  b e 

com mu n icated  u s i ng  mu lt ip le  form s  of  med ia .  
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 Procedure s
1 .   Com mu n ity  B enef i t  Req u i rements

 Hospi t a l s  shou ld  b e  encou ra ged  to  sat i s f y  the i r  com mu n ity 

b enef i t  req u i rements  by  educat i ng  p eople  i n  the i r 

s e r v ice  area s  ab out  heart  d i s ea s e  r i sk  f ac tors ,  the  s ig n s 

and  symptom s  of  hear t  a t t ack , and  the  need  to  ca l l  911 

i m med iate ly.

2 .   Publ ic  E ducat ion  C ampaig n s

 The  ACC , AHA/ASA , CDPH, the  E M S Author i ty, Cou nty 

Hea l th  De partments , LE M SAs , SRFs , SRCs , and  others 

shou ld  con s ider  conduc t i ng  and  co ord i nat i ng  publ i c 

educat ion  campaig n s .

 At  the  com mu n ity  l e ve l ,  a s  par t  o f  the  S TE MI system 

of  care :

a .  LE M SAs may  req u i re  des ig nated  S TE MI-Rece iv i ng    

Centers  to  conduc t  com mu n ity  publ i c  educat ion  ab out   

hear t  d i s ea s e  r i sk  f ac tors ,  the  s ig n s  and  symptom s  of 

hear t  a t t ack , and  the  need  to  ca l l  911 .

b. LE M SAs may  req u i re  des ig nated  S TE MI-Rece iv i ng 

Centers  to  educate  f am i l i e s  o f  S TE MI pat ients  ab out 

heart  d i s ea s e  r i sk  f ac tors ,  the  s ig n s  and  symptom s  of 

hear t  a t t ack , and  the  need  to  ca l l  911 .

c .  LE M SAs shou ld  encou ra ge  E M S prov iders  and  a l l 

hospi t a l s  to  educate  the  publ i c  ab out  heart  d i s ea s e  r i sk 

f ac tors ,  the  s ig n s  and  symptom s  of  hear t  a t t ack , and 

the  need  to  ca l l  911 .  When  p oss ib le ,  E M S prov iders 

and  hospi t a l s  shou ld  con s ider  c reat i ng  educat iona l 

par tnersh ips .

d . In  conduc t i ng , req u i r i ng  or  encou ra g i ng  thes e 

publ i c  educat ion  campaig n s , LE M SAs shou ld 

s eek  partnersh ips  w i th  other  pr ivate  and  publ ic 

org an iz at ion s  that  are  a l s o  com m itted  to  the  pre vent ion 

and  opt i mu m treatment  of  hear t  a t t ack .
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A  S t a t e w i d e  P l a n  f o r  C a l i f o r n i a

Goal:

Strategically link STEMI pre-hospital and hospital services to 

form regional systems that provide optimal STEMI care.

Because heart 
disease is the leading 
cause of death and 
long-term disability 
in California.

STE MI System Implementat ion

S T E M I 
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System Implementation
SYSTE M D EVELO PME NT  Ac ute  heart  a t t ack , l i ke  t rau ma and  s t roke, mu st  b e  t reated 

rap id ly  and  e ffec t ive ly  to  m i n i m iz e  the  chance  of  death  or 

long- term d i sab i l i ty.   It  i s  w ide ly  reco g n iz ed  across  the  nat ion 

and  i n  C a l i forn ia  that  the  emergent  natu re  of  thes e  cond i t ion s 

warrants  the  de ve lopment  of  sp ec ia l  sys tem s  that  l i n k  pre -

hospi t a l  and  hospi t a l  care  s t rate g ica l ly  s o  that  t reatment  i s 

p oss ib le  w i th i n  a  narrow w i ndow of  t i me.  

 To day ’s  S TE MI treatment  g u ide l i nes ,  promu lg ated  by  the 

ACC and  the  AHA , recom mend:

•  L i m it i ng  the  tot a l  i s chem ic  t i me  ( the  l eng th  of  t i me 

heart  mu s c le  i s  de pr ived  of  oxygen)  to  l e ss  than 

120  m i nutes .   Tot a l  i s chem ic  t i me  i s  mea su red  a s  the 

i nter va l  b e tween  the  f i rs t  app earance  of  symptom s 

and  the  res torat ion  of  b lo o d  f lo o d  ( re p er f u s ion) .  It 

i nc ludes  pat ient - re lated  de lays  pr ior  to  s eek i ng  med ica l 

care , and  t i me  sp ent  i n  b oth  the  pre -hospi t a l  and 

hospi t a l  s e t t i ng s .

•  L i m it i ng  do or- to -need le  t i me  ( the  i nter va l  b e tween  the 

pat ient ’s  a rr iva l  a t  the  hospi t a l  do or  and  the  i n j ec t ion 

of  c lot - d i ss olv i ng  med icat ion)  to  l e ss  than  30  m i nutes , 

i f  the  re p er f u s ion  s t rate g y  i s  f ibr i nolys i s .   Th i s  i nter va l 

i s  sp ent  w i th i n  the  hospi t a l .

•  L i m it i ng  D2B t i me  ( the  i nter va l  b e tween  the  pat ient ’s 

a rr iva l  a t  the  f i rs t  hospi t a l  do or  and  the  de ployment 

of  the  ba l lo on  or  de v ice - eq u iva lent )  to  l e ss  than  90 

m i nutes ,  i f  the  re p er f u s ion  s t rate g y  i s  P CI .  Th i s 

i nter va l  may  i nc lude  t ran sp ort  t i me  f rom one  hospi t a l 

to  another.

 To  mee t  thes e  t i me  l i m it s ,  the  S TE MI Work  Group 

recom mend s  an  org an iz ed  and  co ord i nated  approach  to  the 

way  S TE MI i s  add ress ed  i n  C a l i forn ia .   It  recom mend s  that 

LE M SAs de ve lop  S TE MI system s  of  care  ba s ed  on  nat iona l 

and  s t ate  s t andard s , g u ide l i nes ,  and  b est  prac t i ces  that 

s t rate g ica l ly  i nte g rate  pre -hospi t a l  and  hospi t a l  care .  E ach 

LE M SA shou ld  des cr ib e  i t s  S TE MI system of  care  w i th i n  the 

an nua l  E M S Plan  i t  i s  req u i red  to  pre pare  u nder  C a l i forn ia 
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statute.  The STEMI system of  Care  should  appear  within  the 

EM S Plan’s  Fac i l i t ies  and Crit ica l  Care  S ect ion, Other  Crit ica l 

Care  Subsystems, a s  required by  the  the  EM S Authority. Each 

LEM SA has  STEMI Subsystem planning, coordinat ion, and 

eva luat ion authority  under  the  law.

 If  a  LEM SA chooses  to  develop a  STEMI system of  care, i t 

should  eva luate  i t s  unique  i ssues  and resources  to  design a 

rea l i st ic, funct ional , and comprehensive  STEMI system within 

i ts  jur i sdic t ion.  The overarching  goal  in  a l l  cases  i s  to  opt imize 

treatment  for  each STEMI pat ient ’s  unique  s i tuat ion.  LEM SAs 

should consider  answers  to  the  fol lowing quest ions  that  apply 

to  key  variables :

•  Region.   Is  i t  urban/suburban or  rura l/remote  or  both?

•  EM S capabil ity.  Is  pre -hospita l  STEMI tr iage  feas ible? 

Is  interhospita l  transfer  feas ible?  Are  both feas ible?

•  Methods for  restoring blood flow to heart  muscle 

(reperfusion).   Are  there  hospita l s  in  the  juri sdic t ion 

with  the  abi l i ty  to  del iver  primary  P CI in  the  cardiac 

catheter iz at ion laboratory  (cath  lab)?   What  hospita l s 

in  the  juri sdic t ion can achieve  reperfusion by  injec t ing 

c lot- dissolv ing  medicat ions  (f ibrinolyt ics)  in  the  ED?

•  Transport .  What are  the  options  for  pat ient  transport? 

Ground ambulance?   Or a i r  transport  v ia  hel icopter/

f ixed-wing a i rcraf t?   Or both? 

•  Triage system.  Is  i t  feas ible  to  develop a  pre -hospita l 

STEMI tr iage  system? Is  i t  more  rea l i st ic  to  re ly 

on an interhospita l  transfer  system?  A pre -hospita l 

tr iage  system identi f ies  STEMI pat ients  in  the  f ie ld 

using  12- lead ECG and then a l lows direc t  transport 

to  the  most  appropriate  care  fac i l i ty. 36  In  contrast , an 

interhospita l  transfer  system re l ies  on STEMI diagnosis 

in  a  hospita l  and then transfer, i f  necessary, to  the  most 

appropriate  care  fac i l i ty.  Each LEM SA should priori t ize 

development  of  e i ther  a  pre -hospita l  STEMI tr iage 

system or  an interhospita l  transfer  system. The u lt imate 

goal  i s  to  have  both systems in  each LEM SA, but  unique 

chal lenges  ex i st  with  implementat ion of  e i ther  system. 
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System Implementation
 Al l  LE M SAs shou ld  con s ider  the  fo l low i ng :

•  There  are  th ree  pre -hospi t a l  ECG i nterpre t at ion 

s t rate g ie s :  automated  computer  a lgor i th m, d i rec t 

paramed ic  i nterpre t at ion , and  w i re le ss  t ran sm i ss ion 

w i th  phys ic i an  i nterpre t at ion . 34

•  It  shou ld  b e  exp ec ted  that  approx i mate ly  50  p ercent 

of  S TE MI pat ients  ca l l  911 , and  50  p ercent  w i l l  s e l f -

t ran sp ort  to  an  ED, though  re g iona l  var iat ion  ex i s t s . 

•  E ach  des ig nated  SRC shou ld  exp ec t  t h re e  p o i nts 

of  entr y  for  S TE MI pat ients :  (1)  pat ients  can  s e l f -

t ran sp ort  to  the  ED, (2)  paramed ics  can  br i ng  S TE MI 

pat ients  ident i f i ed  by  PH 12- lead-ECG, or  (3)  the  SRC 

can  rece ive  a  S TE MI pat ient  who  i s  t ran s ferred  f rom a 

des ig nated  SRF.

•  E ach  SRF shou ld  idea l ly  have  on ly  ONE p oi nt  of  entr y : 

a  s e l f - t ran sp ort  pat ient  ( i . e . ,  wa l k- i n) .   Howe ver, i n 

cer t a i n  ru ra l  re g ion s , i t  may  b e  more  appropr iate  for 

E M S to  br i ng  a  S TE MI pat ient  to  an  SRF for  early 

f ibr i noly t i c  therapy, fo l lowed  by  early  t ran s fer  a f te r 

f ibr i nolys i s  to  an  SRC .  Add i t iona l ly,  SRFs  shou ld  b e 

pre pared  w i th  appropr iate  p ol i c ie s  and  pro cedu re  to 

t reat  and  t ran sfer  ambu lance - t ran sp orted  pat ients  w i th 

no  ECG or  a  f a l s e  ne g at ive  ECG.

•  E ach  LE M SA’s  S TE MI system of  care  shou ld  b e 

sp ec i f i ca l ly  des ig ned  to  avo id  ex tended  de lays  to 

pr i mar y  (emergenc y)  P CI  ( i . e . ,  a  D2B t i me  b e yond  90 

m i nutes  or  f i rs t  med ica l  cont ac t  to  ba l lo on  t i me  b e yond 

90  m i nutes )  due  to  prolonged  t ran sp ort  t i mes  ( s cene 

to  SRC ) .  In stead , f ibr i noly t i c s  remai n  a  v i able  opt ion 

for  many  re g ion s , e sp ec ia l ly  i n  you ng  pat ients  w i th  an 

anter ior  myo card ia l  i n farc t ion  who  arr ive  for  med ica l 

care  w i th i n  th ree  hou rs  of  symptom on s e t  and  are  at 

low r i sk  of  b leed i ng .

•  In  pat ients  t reated  w i th  f ibr i noly t i c s ,  i t  shou ld  b e 

exp ec ted  that  the  a ffec ted  ar ter y  w i l l  b e  op ened  i n 

approx i mate ly  two -th i rd s  of  pat ients ,  and  one - th i rd  of 

pat ients  w i l l  f a i l  to  ach ie ve  comple te  re p er f u s ion .
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SYS TE M S AND SE T TI N GS  To a ss i s t  LE M SAs i n  the i r  p lan n i ng  th rough  the  cont i nuu m, 

the  fo l low i ng  s cenar ios  are  pres ented  a s  g u idance .  The 

s cenar ios  pres ent  the  var iou s  p oss ib le  combi nat ion s  of  re g ion 

ty p e  and  t r i a ge  system. Ba s ed  on  c u rrent  g u ide l i nes  and 

l i te ratu re , two  s t rate g ie s  a re  l i s ted  for  each  acenar io .

 •  “ PL AN A” re pres ents  the  idea l  s t rate g y  to  i mplement    

 whene ver  p oss ib le .

•  “ PL AN B” re pres ents  a  rea s onable  a l te rnat ive  when 

system con stra i nts  pre vent  u s e  of  Plan  A . 

 SCE NARI O I . Urb an/Sub urb an system s  with  pre -ho spital 

STE MI tr iage  for  p at ients  who cal l  911:

•  PL AN A = The  re p er f u s ion  s t rate g y  shou ld  b e  prompt 

pr i mar y  P CI  i n  the  cath  l ab  i f  D2B t i me  le ss  than  or 

eq ua l  to  90  m i nutes  i s  a  rea l i s t i c  sys tem s  goa l .  E M S 

dest i nat ion  p ol i c ie s  shou ld  encou ra ge  d i rec t  t ran sp ort 

of  a l l  S TE MI pat ients  ident i f i ed  by  paramed ics  to  an 

SRC .  In  genera l ,  paramed ic  t ran sp ort  t i me  i s  l e s s  than 

30  m i nutes  f rom s cene  to  an  SRC i n  u rban/subu rban 

area s .

•  PL AN B = In  rare  c i rc u m st ances , an  SRC may  g ive 

f ibr i noly t i c s  a s  a  de fau l t  s t rate g y  i f  pr i mar y  P CI  i s 

u nexp ec ted ly  u nava i l able .

SCENARIO II. Urban/Suburban systems with interhospital

transfer  for  patients  who self-transport  to  f irst  hospital :

•  PL AN A = Appropriate  pat ients  who enter  the  STEMI 

system at  an  SRF should undergo immediate  transfer  to 

an  SRC for  primary  P CI i f  D2B t ime of  90 minutes  or 

less  i s  a  rea l i st ic  systems goal .

•  PL AN B = If  D2B i s  exp ec ted  to  exceed  90  m i nutes , 

apply  the  Pharmaco -Inva s ive  Re p er f u s ion  Strate g y 

( Fig u re  1) .   S e lec t  the  pathway  that  i s  b est  t a i lored  to 

each  S TE MI pat ient ’s  u n iq ue  c l i n ica l  s i tuat ion .
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 SCE NARI O III .  Rural/Remo te  system s  with  pre -ho spital 

STE MI tr iage  for  p at ients  who cal l  911:

  Ru ra l  and  remote  system s  des er ve  sp ec ia l  con s iderat ion , 

b ecau s e  long  t ran sp ort  t i mes  due  to  d i s t ance , lo ca l  geo g raphy, 

or  i nc lement  weather  are  of ten  encou ntered .  O vera l l  sys tem 

res ou rces  and  workforce  capabi l i t i e s  may  b e  l e ss  than  that  of 

u rban/subu rban  cou nterpart s .

•  PL AN A = The  re p er f u s ion  s t rate g y  shou ld  b e  prompt 

pr i mar y  P CI  i n  the  cath  l ab  i f  ( a )  D2B t i me  le ss  than 

or  eq ua l  to  90  m i nutes  i s  a  rea l i s t i c  sys tem s  goa l , 

and  i f  ( b)  E M S tran sp ort  t i me  i s  exp ec ted  to  b e  l e ss 

than  45  m i nutes .   E M S dest i nat ion  p ol i c ie s  shou ld 

encou ra ge  d i rec t  t ran sp ort  of  a l l  S TE MI pat ients 

ident i f i ed  by  paramed ics  to  an  SRC .  Howe ver, 

ground transport  t ime exceeding  45 minutes  could 

inappropriate ly  leave  a  rura l  community  without  proper 

paramedic  coverage  for  an  extended period .

•  PL AN B = If  D2B i s  expected to  exceed 90 minutes 

or  i f  transport  t ime exceeds  45 minutes , apply  the 

Pharmaco-Invasive  Reperfusion Strateg y  (Figure 

1) . S e lec t  the  pathway  that  i s  b est  t a i lored  to  each 

S TE MI pat ient ’s  u n iq ue  c l i n ica l  s i tuat ion .  Th i s  may 

i nvolve  a  “ hybr id  s t rate g y ” of  pre -hospi t a l  t r i a ge , 

i n i t i a l  t ran sp ort  to  the  nearest  SRF, fo l lowed  by  i nter-

hospi t a l  t ran s fer  v i a  a  s econd  mo de  of  t ran sp ort at ion .

 SCE NARI O IV. Rural/Remo te  system s  with  inter-ho spital 

t ran sp ort  for  p at ients  who sel f - tran sp ort  to  f i rst  ho spital :

•  PL AN A = Appropriate  pat ients  who enter  the  STEMI 

system at  an  SRF should undergo immediate  transfer  to 

an  SRC for  primary  P CI i f  D2B t ime of  90 minutes  or 

less  i s  a  rea l i st ic  systems goal .

•  PL AN B = If  D2B i s  exp ec ted  to  exceed  90  m i nutes , 

apply  the  Pharmaco -Inva s ive  Re p er f u s ion  Strate g y 

( Fig u re  1) .   S e lec t  the  pathway  that  i s  b est  t a i lored  to 

each  S TE MI pat ient ’s  u n iq ue  c l i n ica l  s i tuat ion .
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Fig ure  1 :  PHARMACO -I NVASIVE REPERFUSI O N STR ATEGY
( fo r  u s e  wh e n  D2B i s  exp e c t ed  t o  ex c e ed  90  minut e s a

and  p a t i e n t  do e s  no t  e n t e r  t h e  STEMI sy s t e m  a t  an  SRC )

a	 The 2008  Eu rop ean  ( ESC )  g u ide l i nes  prov ide  an  a l te rnate 
i nterpre t at ion  of  acce pt able  pr i mar y  P CI  de lays :

•  Fi rs t -med ica l - cont ac t - to -ba l lo on  ≤120  m i nutes  i n  a l l  ca s es  (C la ss 
I -B  recom mendat ion) .

•  Howe ver, f i rs t -med ica l - cont ac t - to -ba l lo on  ≤90  m i nutes  sp ec i f i ed 
for  the  subs e t  of  S TE MI pat ients  pres ent i ng  early  (w i th i n  2  hou rs 
of  symptom on s e t ) ,  w i th  a  l a rge  i n farc t  ( p er  i ndex  ECG ), and  low 
bleed i ng  r i sk  (C la ss  I -B  recom mendat ion) .

F ib r ino ly t i c  E l ig ib le

Dos ing  and  se lec t ion  o f  bo th 
f ib r ino ly t i c  and  ad junc t i ve 

med ica t ions  pe r  mos t  recen t 
ACC/AHA STEMI  gu ide l ines

F ib r ino ly t i c  Ine l ig ib le

Dos ing  and  se lec t ion  o f 
ad junc t i ve  med ica t ions  pe r 

mos t  recen t  ACC/AHA STEMI 
gu ide l ines

EMS v ia  9 -1 -1 EMS v ia  9 -1 -1

Reper fus ion 
Achieved

“Supplemental”  PCI 
general ly  3 -24 hours 

af ter  ly t ic 
administrat ion

(Adjunct ive  medicat ions 
per  most  recent  ACC/AHA 

STEMI  guidel ines)

“Defau l t  PCI”

Fibr inolyt ic 
ine l ig ib le  and 

prolonged t ransport 
t ime to  SRC expected.

(Adjunct ive  medicat ions 
per  most  recent  ACC/AHA

STEMI  gu ide l ines)

Reper fus ion  Not 
Ach ieved

Ear ly  “Rescue PCI”

(Adjunct ive  medicat ions 
per  most  recent  ACC/AHA 

STEMI  guidel ines)
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SYSTE M OVERSI GH T  LE M SAs w ith  e s t abl i shed  S TE MI system s  of  care  shou ld 

convene  a  S TE MI CQI Com m ittee , wh ich  may  b e  i ncorp orated 

i nto  a  s t and i ng  Q ual i ty  Improvement  Com m ittee .  Th i s 

Com m ittee  shou ld  b e  d i s c losu re -protec ted  u nder  C a l i forn ia 

Ev idence  Co de  s ec t ion  1157 .7 .  The  Com m ittee  shou ld 

b e  l ed  by  the  LE M SA , and  i t s  memb ersh ip  shou ld  i nc lude 

the  LE M SA med ica l  d i rec tor ;  card iolo g i s t s ;  emergenc y 

phys ic i an s , cath  l ab orator y  co ord i nators  and/or  d i rec tors ,  and 

other  re pres ent at ives  f rom a l l  hospi t a l s  i n  the  j u r i s d ic t ion , 

re g ard less  of  SRC , SRF, or  non- des ig nated  s t atu s ;  E M S 

prov iders ;  and  others  a s  de term i ned  appropr iate  by  the 

LE M SA . 

 The  sp ec i f i c  re sp on s ib i l i t i e s  o f  the  S TE MI Q ual i ty 

Improvement  Com m ittee  are  to :

a .  Prov ide  i nput  i nto  the  LE M SA’s  S TE MI Subsystem 

Plan  and  a ss o c iated  p ol i c ie s  such  a s  S TE MI pat ient 

t r i a ge  and  t reatment , SRC and  SRF i n i t i a l  and  rene wal 

des ig nat ion  s t andard s , pat ient  dest i nat ion , e tc .

b .  Prov ide  i nput  i nto  the  ident i f i cat ion  of  dat a  e lements 

to  b e  col l ec ted  and  the  e va luat ion  pro cess  u s ed  to 

re v ie w and  i mprove  the  system.  A nu mb er  of  i mp ort ant 

s t andard iz ed  dat a  e l ements  and  b ench marks  a l ready 

ex i s t  i n  ACTION Re g i s t r y - GW TG (s ee  App end ix  G ) .

c .   Re v ie w dat a  subm itted  by  SRCs  and  SRFs  p er  LE M SA 

req u i rements  i n  an  e ffor t  to  he lp  the  LE M SA ident i f y 

opp ortu n i t ie s  for  sys tem en hancement . 

d .  Prov ide  d i s c losu re -protec ted  re v ie w of  s e lec ted  S TE MI 

ca s es  such  a s  thos e  i nvolv i ng :  outs t and i ng  care , 

educat iona l  va lue , pre vent able  death  or  d i sab i l i ty,  non-

compl iance  w i th  system st andard s , pat ients  who  fe l l 

outs ide  of  sys tem cr i te r i a ,  e tc .
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Appendices
FIBRI N O LY TI C CHECKLIST FO R STE MI

Re pr i nted  w i th  p erm i ss ion
© 2008 , Amer ican  Heart  Ass o c iat ion , Inc.

Fibrinolytic Checklist for STEMI

Has patient experienced chest discomfort for greater than 15 minutes and less than 12 hours?Step One:

Does ECG show STEMI or new or presumably new LBBB?

NOYES

YES NO

Are there contraindications to fibrinolysis?

If ANY of the following is CHECKED YES, fibrinolysis MAY be contraindicated.
Step Two:

Systolic BP>180 mm Hg or diastolic BP>110 mm Hg YES NO

YES

YES
YES

YES

YES

YES

YES

YES

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

Right vs left arm systolic BP difference > 15 mm Hg

History of structural central nervous system disease

Stroke >3 hours or <3 months

Significant closed head/facial trauma within the previous 3 months

Recent (within 6 weeks) major trauma, surgery (including laser eye surgery), GI/GU bleed

Bleeding or clotting problem on blood thinners

CPR>10 minutes

Pregnant female

Serious systemic disease (eg, advanced cancer, severe liver or kidney disease)

Is patient at high risk?

If ANY of the following is CHECKED YES, consider transfer to PCI facility.
Step Three:

Heart rate 100/min AND systolic BP <100 mm Hg YES NO

Pulmonary edema (rales) YES

YES

YES

NO

NO

NO

Signs of shock (cool, clammy)

Contraindications to fibrinolytic therapy

A
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Appendices

Chest discomfort suggestive of 
ischemia

EMS assessment and care and hospital preparation:
Monitor, support ABCs.  Be prepared to provide CPR and defibrillation
Administer oxygen, aspirin, nitroglycerin, and morphine if needed
If available, obtain 12-lead ECG; if ST-elevation:
- Notify receiving hospital with transmission or interpretation
- Begin fibrinolytic checklist
Notified hospital should mobilize hospital resources to respond to STEMI

Review initial 12-lead ECG

Immediate ED assessment (<10 min)  
Check vital signs; evaluate oxygen saturation
Establish IV access
Obtain/review 12-lead ECG
Perform brief, targeted history, physical exam
Review/complete fibrinolytic checklist;

        check contraindications
Obtain initial cardiac marker levels, 

        initial electrolyte and coagulation studies
Obtain portable chest x-ray (<30 min)

Immediate ED general treatment
Start oxygen at 4 L/min; maintain 02 sat > 90% 
Aspirin 160 to 325 mg (if not given by EMS)
Nitroglycerin sublingual, spray, or IV
Morphine IV if pain not relieved by nitroglycerin

ST elevation or new or
presumably new LBBB;

strongly suspicious for injury
ST-Elevation MI (STEMI)

ST depression or dynamic
T-wave inversion; strongly

suspicious for ischemia
High-Risk Unstable Angina/

Non-ST-Elevation MI (UA/NSTEMI)

Normal or nondiagnostic 
changes

in ST segment or T wave
Intermediate/Low-Risk UA

Start adjunctive treatments as
indicated (see text for contraindications)
Do not delay reperfusion

-Adrenergic receptor blockers
Clopidogrel
Heparin (UFH or LMWH)

Start adjunctive treatments as
Indicated (see text for contraindications)

Nitroglycerin
-Adrenergic receptor blockers

Clopidogrel
Heparin (UFH or LMWH)
Glycoprotein llb/lla inhibitor

Develops high or intermediate risk 
criteria

OR
troponin-positive?

Time from onset of 
symptons  12 hours?

Admit to monitored bed
Assess risk status

Consider admission to ED 
chest pain unit or to 
monitored bed in ED
Follow:

Serial cardiac markers
        (including troponin)

Repeat ECG/continuous
        ST segment monitoring

Consider stress testReperfusion strategy:
Therapy defined by patient and center
criteria

Be aware of reperfusion goals:
- Door-to-balloon inflation (PCI)

           goal of 90 min
- Door-to-needle (fibrinolysis)

           goal of 30 min
Continue adjunctive therapies and:
- ACE inhibitors/angiotensin

           receptor blocker (ARB) within
           24 hours of sympton onset

- HMG CoA reductase inhibitor
(statin therapy)

High-risk patient:
Refractory ischemic chest pain
Recurrent/persistent ST deviation
Ventricular tachycardia
Hemodynamic instability
Signs of pump failure
Early invasive strategy, including

        catheterization and revascularization
        for shock within 48 hours of an AMI
Continue ASA, heparin, and other
therapies as indicated.

ACE inhibitor/ARB
HMG CoA reductase inhibitor
(statin therapy)

Not at high risk: cardiology to risk-stratify If no evidence of ischemia 
or infarction, can 

discharge with follow-up

Develops high or intermediate risk 
criteria

OR
troponin-positive?

> 12 hours

 12 hours

Yes

No

    Yes

No

ACUTE CORONARY SYMDROMES ALGORITHM

Re pr i nted  w i th  p erm i ss ion
© 2008 , Amer ican  Heart  Ass o c iat ion , Inc.

B
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RECO MME N D ED PRE -H OSPITAL DATA ELE ME NTS

EMS DATA ELEMENTS 
Process Measure Data Elements CEMSIS/NEMSIS

Time of onset of heart attack 
symptoms 

Incident or onset Date/Time  
(NEMSIS E05_01) 

Time from onset of heart attack symptoms 
to 911 call 

Time of public service answering 
point (PSAP) call 

PSAP call Date/Time  
(CEMSIS E05_02) 

Time of PSAP call PSAP call Date/Time  
(CEMSIS E05_02) 

Time from receipt of 911 call to dispatch 
of Emergency Medical Services (EMS) 

Time of EMS dispatch Unit Notified by dispatch Date/Time 
(CEMSIS E05_04) 

Time of EMS dispatch Unit Notified by dispatch Date/Time 
(CEMSIS E05_04) 

Time from dispatch of EMS to EMS arrival 

Time of EMS arrival on scene 

Time of EMS arrival on scene Time from EMS arrival to patient contact 

Time of first patient contact Unit arrived at patient Date/Time (CEMSIS 
E05_07) 

Time of EMS arrival on scene On-scene time 

Time of EMS departure from 
scene.

Unit left scene Date/Time  
(CEMSIS E05_09) 

Time of EMS departure from scene Unit left scene Date/Time  
(CEMSIS E05_09) 

Time from scene to emergency 
department (ED) door 

Time patient arrived at destination 
hospital 

Patient arrived at destination Date/Time 
(CEMSIS E05_10) 

Time of PSAP call PSAP call Date/Time  
(CEMSIS E05_02) 

Total EMS contact time (i.e., time from 
receipt of the 911 call to arrival at the 
STEMI-Receiving Center/destination 
hospital 

Time patient arrived at destination 
hospital 

Patient arrived at destination Date/Time 
(CEMSIS E05_10) 

Use of documented fibrinolytic checklist Fibrinolytic checklist 

EMS responder documentation of time of 
onset of heart attack symptoms 

Time of onset of heart attack 
symptoms 

Incident or onset Date/Time  
(NEMSIS E05_01) 

Pre-hospital 12-lead electrocardiogram  
(PH 12-lead-ECG) assessment completed 

PH 12-lead-ECG Procedure (CEMSIS E19_03) 
Cardiac Rhythm (CEMSIS E14_03) 
Cardiac Rhythm on arrival at destination 
(CEMSIS E11_11) 

Documentation of pre-arrival notification of 
receiving facility 

Pre-arrival notification 

Documentation of medication given Medication given Medication given 
(CEMSIS E18_03) 

Code of dispatch Response mode to scene 
(CEMSIS E02_20) 

Code of dispatch, transport/return 

Code of transport/return 

Air transport Yes or No 

Provider’s primary impression Primary impression CEMSIS E09_15 

Transport to STEMI-Receiving Center 
involved bypassing a closer hospital  

Yes or No 

1
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STEMI SYSTEM ELEMENTS 
Process Measure Data Elements CEMSIS/NEMSIS

Patient time of arrival at first 
hospital (transferring hospital) 

Patient arrived at destination Date/Time 
(CEMSIS E05_10) 

For transfer patients, on-scene time at 
sending hospital 

Patient time of departure from first 
hospital (transferring hospital) 
Patient time of departure from first 
hospital transferring hospital 

For transfer patients, interfacility transport 
time

Patient time of arrival at second 
hospital (receiving hospital) 

For transfer patients, mode of arrival to 
first hospital 

EMS, private car, etc. 

Total number of STEMI patients 
routed via EMS to a STEMI-
Receiving Center 

Percent/proportion of patients routed to 
designated STEMI-Receiving Center 

Total number of STEMI patients 
admitted to STEMl-Receiving 
Center

Continuous quality improvement (CQI) 
assessment of EMS training needs 
CQI assessment of resource failures (e.g., 
the frequency with which STEMI-
Receiving Centers must divert patients 
due to nonoperating equipment) 

Total number of patients routed via 
EMS to a STEMI-Receiving Center 

Over/Under Triage – Patients entered into 
the STEMI system by EMS assessment 
who did/did not receive a hospital 
diagnosis of STEMI 

Total number of STEMI patients 
routed via EMS (ICD-9-CM 
principal diagnosis related to 
STEMI) 

Triage protocol specific for STEMI Yes or No 
Destination – STEMI-Receiving Center Yes or No Reason for choosing destination 

(CEMSIS E20_16) 

2
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SAMPLE LE M SA S TE MI-TR ANSFER P OLICY

COUNTY OF VENTURA 
HEALTH CARE AGENCY 

EMERGENCY MEDICAL SERVICES
POLICIES AND PROCEDURES

Policy Title: 
“Code STEMI”: Transfer of Patients with STEMI for PCI 

Policy Number 
440

APPROVED:   
Administration:  Steven L. Carroll, EMT-P Date:  12/01/09 

APPROVED:   
Medical Director: Angelo Salvucci, M.D. Date:  12/01/09 

Origination Date: July 1, 2007 
Date Revised:   June 11, 2009 
Last Reviewed: June 11, 2009 
Review Date:    September 30, 2012 

Effective Date:  December 1, 2009

I. PURPOSE:  To define the “Code STEMI” process by which patients with a STEMI are transferred to a 

STEMI Receiving Center (SRC) for emergency percutaneous coronary intervention (PCI).

II. AUTHORITY:  Health and Safety Code, Sections 1797.220 and 1798.  California Code of Regulations, Title 

22, Sections 100147 and 100169. 

III. DEFINITIONS: 

A. STEMI:  ST Segment Elevation Myocardial Infarction. 

B. STEMI Receiving Center (SRC):  an acute care hospital with percutaneous coronary intervention (PCI) 

services that has been designated according to VC EMS Policy 430. 

C. STEMI Referral Hospital (SRH):  an acute care hospital in Ventura County that meets the requirements 

for a receiving hospital in VC EMS Policy 420 and is not designated as a STEMI Receiving Center 

according to VC EMS Policy 430. 

D. PCI: Percutaneous Coronary Intervention. 

IV. POLICY: 

A. STEMI Referral Hospitals will: 

1. Assemble and maintain a “STEMI Pack” in the emergency department to contain all of the 

following:

a. Checklist with phone numbers of Ventura County SRCs. 

b. Preprinted template order sheet with recommended prior-to-transfer treatments.  

Treatment guidelines will be developed with input from the SRH and SRC 

cardiologists.

c. Patient Consent/Transfer Forms. 

d. Treatment summary sheet. 

e. Ventura County EMS Code STEMI data entry form. 

2. Have policies, procedures, and a quality improvement system in place to minimize door-to-

ECG and STEMI-Dx-to-transfer times. 

Pol icy  Ti t le :  “Code STEMI:” 
Inter - fac i l i ty  Transfer  of  Pat ients  wi th  STEMI  for  PCI

D



D

7 �

Policy 440: Code STEMI IFT 
Page 2 of 3

G:\EMS\POLICY\Approved\0440_Code_STEMI_Interfacility_Transfer_Jun_09.doc  

3. Establish policies and procedures to make personnel available to accompany the patient 

during the transfer to the SRC. These policies will include patient criteria for requiring an RN 

to accompany patient. 

B. Ambulance Dispatch Center will: 

1. Respond to a “Code STEMI” transfer request by immediately dispatching the closest 

available ALS ambulance to the requesting SRH. 

C. Ambulance Companies 

1. Ambulance Companies will: 

a. Respond immediately upon request for “Code STEMI” transfer. 

b. Staff all ambulances with a minimum of one paramedic who has been trained in the 

use of intravenous heparin and nitroglycerine drips, and the pump being used, 

according to VC EMS Policy 722. 

2. Transports performed according to this policy are not to be considered an interfacility 

transport as it pertains to ambulance contract compliance. 

D. STEMI Receiving Centers will: 

1. Maintain accurate status information on ReddiNet regarding the availability of a cardiac 

catheterization lab. 

2. Publish a single phone number, that is answered 24/7, to receive notification of a STEMI 

transfer.

3. Immediately upon initial notification by a transferring physician at an SRH, accept in transfer 

all patients who have been diagnosed with a STEMI and who, in the judgment of the 

transferring physician, require urgent PCI. 

4. Authorize the emergency physician on duty to confirm the acceptance in transfer of any 

patient with a STEMI. 

5. Establish an internal communications plan that assures the immediate notification of all 

necessary individuals, including the cardiac catheterization services staff and on-call 

interventional cardiologist, of the transfer. 

6. Adopt procedures to make an ICU/CCU bed available or to make alternate arrangements 

for post-PCI care. 

V. PROCEDURE: 

A. Upon diagnosis of STEMI, and after discussion with the patient, the SRH will: 

1. Determine availability of the SRC by checking ReddiNet. 

2. Immediately call the Ventura County Fire Communication Center at 805-384-1500 for an 

ambulance.
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3. Identify their facility to the dispatcher and advise they have a Code STEMI transfer to [SRC]. 

4. After calling for ambulance, the SRH transferring physician will notify the SRC emergency 

physician of the transfer. 

5. Perform all indicated diagnostic tests and treatments. 

6. Complete transfer consent, treatment summary, and Code STEMI data forms. 

7. Include copies of the ED face sheet and demographic information. 

8. Arrange for one or more healthcare staff, as determined by the clinical status of the patient, 

to accompany the patient to the SRC. 

a. If, because of unusual and unanticipated circumstances, no healthcare staff is 

available for transfer, the SRH may contact the responding ambulance company to 

make a paramedic or EMT available. 

b. If neither the SRH or ambulance company has available personnel, a CCT transfer 

may be requested. 

9. Contact SRC for nurse report at the time of, or immediately after, the ambulance departs. 

B. Upon request for “Code STEMI” transfer, the dispatch center will dispatch the closest ALS 

ambulance and verbalize “MEDxxx Code STEMI from [SRH]”. The SRC will be denoted in the 

Incident Comments, which will display on the Mobile Data Computer (MDC). If a unit does not have 

an operational MDC, the SRH will advise the responding ambulance personnel of the SRC. 

C. Upon notification, the ambulance will respond Code (lights and siren) and the ambulance personnel 

will notify their ambulance company supervisor of the “Code STEMI” transfer.

D. Ambulance units will remain attached to the incident and FCC will track their dispatch, en-route, on 

scene, en-route hospital, at hospital, and available times. 

E. The patient shall be urgently transferred without delay.  Every effort will be made to minimize on-

scene time. 

1. All forms should be completed prior to ambulance arrival. 

2. Any diagnostic test results may be relayed to the SRC at a later time. 

3. Intravenous drips may be discontinued or remain on the ED pump. 

4. Ambulance personnel will place defibrillation pads on the patient. 

F. Upon notification, the SRC will notify the interventional cardiologist and cardiac catheterization staff, 

who will respond immediately and prepare for the PCI procedure. 

G. The SRH and SRC shall review all STEMI transfers within 24 hours for appropriate and timely care 

and to identify opportunities for improvement.  Results will be reviewed and discussed at the 

Countywide EMS STEMI CQI Committee. 

D
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Code STEMI Protocol:
Multiple steps need to be done simultaneously by ED Nursing and Medical Team
1. Greet Emergency Patient – on patient arrival

1.1. What brings you to the Emergency Department today?
1.2. We need your identification – do you have a driver’s license or other photo

identification for us to register you to be seen today?
2. Triage Nurse – within 10 minutes of patient arrival

2.1. If patient presentation either typical or atypical chest pain, immediate ECG to be
performed within 5 minutes of presentation to the ED

2.2. Once ECG completed, hand the ECG to an emergency physician for interpretation
within 5 minutes

3. Emergency Physician
3.1. Read ECG, date, time and sign it
3.2. Medical Decision – Does the Patient have a STEMI?
3.3. If yes, Notify the ED Charge Nurse/Clerk of Internal ED ONLY Code STEMI Activation
3.4. Notification of Contra Costa Cardiology STAT
3.5.  Determine whether RN and/or MD needs to accompany patient during 

transport
3.5.1. Inform ED Charge Nurse
3.5.2. In cases of respiratory, electrical or hemodynamic instability, and/or if the

patient requires drips, and/or blood, a RN or a physician will accompany the
patient

4. Charge Nurse
4.1. Immediate transport of emergency patient from triage to critical care emergency

treatment bed
4.2. Assign two emergency RNs to care for the patient; provide STEMI Medical Orders /

Transfer Orders
4.3. Initiate Patient Transfer

4.3.1. Notification of John Muir Concord Nursing Supervisor
4.4. Assist the attending emergency nursing staff to prepare the patient for immediate

stabilization and transfer.
5. ED Clerk

5.1. Print Code STEMI Bundled Protocol, Order Set and Transfer Documentation Forms
5.2. Hand Off above to ED Charge Nurse
5.3. Initiate Patient Transfer via AMR / Emergency Paramedic Ambulance for Urgent

Transfer
5.3.1. Call AMR dispatch
5.3.2. If there is any delay with this request, hang up and call 911 to request a

paramedic ambulance.
5.4. Prepare patient’s emergency record for transport.
5.5. Notification of CCRMC’sMedical Center Supervisor

6. Charge Nurse / ED Clerk
6.1. Complete Code STEMI Event Check List / Audit Tool

��
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CONTRA COSTA HEALTH SERVICES
CONTRA COSTA REGIONAL MEDICAL CENTER
EMERGENCY DEPARTMENT

STEMI
EVENT CHECK LIST / AUDIT TOOL
(NOT TO BE FILED IN MEDICAL RECORD) Addressograph or print name & MR#

Emergency Patients w/ + STEMI & Transfer to John Muir Concord

Date: ___________ Charge Nurse: _________________________

Event Responsibility Time Notes
Patient Arrival Time Triage Nurse
ECG (1st) Read Charge Nurse
Activation of ED Code STEMI ED Physician

Notification of Contra Costa
Cardiology

ED Physician Page Call

Request AMR & Request
Emergency
Paramedic / Urgent Transport to
John Muir Concord

ED Clerk Call Arrival

Notification of John Muir
Concord Nursing Supervisor

Charge Nurse

Level of Care during Transport—
Does Emergency RN need to
accompany Paramedics?

ED Physician
Charge Nurse

If RN needed, assign
attending RN and reassign
other ED patients to
relieve the attending RN.

Complete Transfer Form Charge Nurse
ED Physician

Notify John Muir Concord Cath
Lab

Attending RN

Fax Face Sheet to John Muir
Concord Cath Lab

ED Clerk

Complete the Patient’s ED
Record & Photocopy for
Transport Team

Attending RN

Emergency Patient Departure Attending RN

Fax lab results to John Muir
Concord Cath Lab

ED Clerk

��
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CONTRA COSTA HEALTH SERVICES 
CONTRA COSTA REGIONAL MEDICAL CENTER 
STEMI
(ST SEGMENT ELEVATION 
MYOCARDICAL INFARCTION) 
TRANSFER ORDERS 

Date ______________________________________ 

Weight (kg) _________________________________ 

Allergies____________________________________ 

______________________________________________________________________________

EKG completed
STEMI confirmed by MD?

Indication for STAT transfer to John Muir Concord Cardiac Catheterization Lab:

1. STEMI symptoms < 12 hours and ST elevation in 2 or more contiguous leads or
left bundle branch block that is new or of unknown duration.

2. Onset of symptoms between 12 24 hours and any of the following:
a. Ongoing chest pain or MI symptoms plus persistent ST elevation
b. Severe heart failure
c. Hemodynamic or electrical instability

______________________________________________________________________________

ORDERS

Aspirin 325 mg chew and swallow unless anaphylaxis in past (If history of anaphylaxis, give
Plavix)

Clopidogrel (Plavix) 300 mg PO (aspirin alternative IF history of anaphylaxis to aspirin)
O2 nasal cannula
IV x 2 (left arm preferred)
CARP, CBC, PT/PTT/INR, COMP
If inferior MI, consider right sided EKG
Morphine 2 mg IV push. Repeat ___________ as needed for pain or SOB.
NTG 0.4 mg SL every 5 min x 3, PRN chest pain.
Hold for SBP < 100 (Caution in Inferior/RV MI)
Consider nitroglycerin paste only if hypertensive and not an inferior MI with RV involvement.
hePARIN 60 units/kg IV bolus. Give ___________mg IV now.

______________________________________________________________________________
Noted by Date & Time Physician Signature Date & Time

x

x

x
x
x
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ED TRANSFER CERTIFICATION &
ACKNOWLEDGEMENT FORM

Sending Physician: _____________________________Diagnosis: ST Elevation Myocardial Infarction ____________
Accepting Physician: ___________________________ (name) Time Transfer Accepted: _______________________

TRANSPORT VEHICLE

Ambulance Unit

Helicopter

Fixed wing aircraft

With MD and/or RN

LEVEL OF CARE

ALS

BLS

RN

CCI

RT

_ __________________________

Special equipment/needs: ____________________________________________________________________________________________
Medical Orders during transit:
____________________________________________________________________________________________
PHYSICIAN CERTIFICATE: Based upon the information available to me at the time of transfer, I certify that (1) the medical benefits
reasonably expected from the provision of appropriate medical treatment at another facility outweigh the risk of transfer to the patient or
unborn child/children. (2) for nonmedical transfer, that, within reasonable medical probability, the transfer creates no medical hazard to
the patient.

RISKS OF TRANSFER BENEFITS / REASON FOR TRANSFER

Increased discomfort during transit

Accidents or delays during transit

Possible worsening of condition in transit

Other: _______________________________________
___________________________________________________
________________________________________________
____________________________________________________
________________________

_
_________

_____

Patient request
_____

Medical services not available at this hospital. List services: Coronary
angiography: Angioplasty and stenting; Intraaortic balloon pump if
needed.

Specialized equipment not available at this hospital. List equipment:
Cardiac Catheterization Laboratory

Prior agreement made for transfer is in
compliance with prepaid health plan or insurance coverage.

Other _______________________________________

The patient has no reasonable risk of deterioration in condition from or during transfer.

Physician Signature ________________________________________________ Date __________________ Time
________________________________________________________________________________________________

Sending Hospital: Contra Costa Regional Medical Center ED Bed _________ Other
Destination Hospital: John Muir Concord Medical Center ED Bed _________ Cardiac Cath Laboratory
Name of accepting MD: ___________________________________________________________________________________________
Vitals on arrival: Date: _____/_____/_____ Time: ______:______a.m./p.m. T________ P________ R______ BP_______
Vitals at time of transfer: Date: _____/_____/_____ Time: ______:______a.m./p.m. T________ P________ R______ BP_______
IV Running? None IV Solution ______________________ IV Meds _______________________________________________

Sent Not Done Sent Not Done Sent Not Done
Lab work: X rays: Other_________
Chart: EKG: Sent Fax’d
Nurse notes: Transfer form: Dictation:

Report to receiving nurse: Time _____ Name ____________________ RN Sig. ______________ Charge RN_____________

____________________________________________________________________________________________________
CONSENT FOR TRANSFER I acknowledge that my (patient’s)medical condition has been explained to me, I understand that it is
recommended that I (patient) be transferred to the above facility. The benefits of transfer, risks of transfer, and risks of not transferring and
reason for transfer have been explained to me and fully understand them. I understand that I have a right to receive medical screening,
examination and evaluation by a physician without regard to my ability to pay prior to any transfer from this hospital. In the event that you
have a concern regarding the hospital’s conduct, contact: Hospital Administration or California Depatment of Health Services,
850 Marina Bay Pkwy., Bldg. P, Richmond.

I hereby CONSENT TO TRANSFER and authorize the hospital to provide copies of my (patient’s)medical records and to exchange medical
information necessary for medical care and to comply with any law or regulation.

I hereby REFUSE TRANSFER to the named hospital.
______________________________________________________________________________
Patient/Parent Signature Date Time Witness
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REASONS PATIENTS DELAY SEEKING MEDICAL ATTENTION 
FOR SYMPTOMS OF STEMI1

•  E xp ec ted  a  d ramat ic  pres ent at ion

•   Thought  symptom s  were  not  s e r iou s/wou ld  go  away

•   To ok  a  “ wa i t  and  s ee” approach  to  the  i n i t i a l  symptom s  that  i nc luded  s e l f - e va luat ion , 

s e l f - t reatment , and  rea ss essment  u nt i l  “cer t a i n”

•   Tended  to  at t r ibute  symptom s  to  other  ch ron ic  cond i t ion s  (e .g . ,  a r th r i t i s ,  mu s c le 

s t ra i n)  or  com mon i l l ness es  ( i n f luenz a)

•   L acked  awareness  of  the  b enef i t s  o f  rap id  ac t ion , re p er f u s ion  t reatment , or  of  the 

i mp ort ance  of  ca l l i ng  E M S/911  for  ac ute  MI  symptom s .

•   E xpress ed  fear  of  embarra ssment  i f  symptom s  tu rned  out  to  b e  a  f a l s e  a l arm; 

re luc t ant  to  “ b other ” E M S u n less  “rea l ly  s i ck” ;  need  p erm i ss ion  f rom others  such  a s 

hea l th  care  prov iders ,  sp ou s es , f am i ly  to  t ake  ac t ion .

•   Fe w e ver  d i s c u ss ed  symptom s , re sp on s es , or  ac t ion s  for  a  hear t  a t t ack  i n  advance  w i th 

f am i ly  or  prov iders

•   Stereoty p es  of  who  i s  a t  r i sk  for  a  hear t  a t t ack . Not  p erce ived  at  r i sk  i f :

•  You ng  and  hea l thy  (esp ec ia l ly  men)

•  A woman

•  Under  a  do c tor ’s  care  or  maki ng  l i fe s tyle  changes  (e sp ec ia l ly  men  w i th  r i sk 

f ac tors ) .

Ba s ed  on  f i nd i ng s  f rom Fi n ne g an  e t  a l .  Pre vent ive  Med ic i ne  2000;31 :205-13  (114)

1 Antman EM, Anbe DT, Armstrong PW, Bates  ER , Green L A, Hand M, Hochman JS , Krumholz  HM, Kushner  FG, 

L amas  GA, Mul lany CJ, Ornato  JP, Pearle  DL , Sloan MA, Smith SC, Alpert  JS , Anderson JL , Faxon DP, Fuster  V, Gib -

bons  RJ, Gregoratos  G, Halperin  JL , Hiratzka  LF, Hunt  SA, Jacobs  AK. American Col lege  of  Cardiolog y  (ACC )/Amer -

ican Heart  Associat ion (AHA) guidel ines  for  the  management  of  pat ients  with  ST- elevat ion myocardia l  infarc t ion: 

a  report  of  the  American Col lege  of  Cardiolog y/American Heart  Associat ion on Pract ice  Guidel ines  (Committee  to 

Rev ise  the  1999 Guidel ines  for  the  Management  of  Pat ients  with  Acute  Myocardia l  Infarc t ion) . Circulat ion. 2004;110:

e96.
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