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Background	
  &	
  Epidemiology	
  

•  Defined	
  as	
  a	
  chronic	
  inflammatory	
  disorder	
  
characterized	
  by	
  increased	
  airway	
  
responsiveness	
  to	
  mul@ple	
  s@muli	
  

•  In	
  suscep@ble	
  people	
  this	
  results	
  in	
  recurrent	
  
episodes	
  of	
  wheezing,	
  breathlessness,	
  chest	
  
pain/@ghtness	
  and	
  or	
  coughing	
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Background	
  &	
  Epidemiology	
  

•  Again	
  as	
  I	
  have	
  no	
  epi	
  data	
  in	
  Ghana	
  it’s	
  
unclear	
  what	
  the	
  burden	
  on	
  this	
  disease	
  is.	
  

•  In	
  the	
  U.S.	
  asthma	
  is	
  the	
  number	
  1	
  chronic	
  
disease	
  of	
  childhood	
  

•  Affects	
  4-­‐5%	
  of	
  the	
  popula@on	
  
•  Roughly	
  50%	
  of	
  the	
  cases	
  develop	
  before	
  the	
  
age	
  of	
  10	
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Background	
  &	
  Epidemiology	
  

•  In	
  childhood	
  there	
  is	
  a	
  male	
  predominance	
  of	
  
2:1	
  

•  This	
  equalizes	
  by	
  age	
  30	
  
•  Although	
  the	
  developed	
  na@ons	
  have	
  seen	
  a	
  
steady	
  increase	
  in	
  the	
  numbers	
  of	
  cases	
  

•  The	
  number	
  of	
  hospitaliza@ons	
  and	
  deaths	
  
have	
  seen	
  a	
  steady	
  decline	
  since	
  the	
  mid	
  
1990’s	
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Pathophysiology	
  

•  This	
  chronic	
  inflammatory	
  disease	
  is	
  
characterized	
  by	
  abnormal	
  accumula@on	
  of	
  
– Eosinophils,	
  lymphocytes,	
  mast	
  cells,	
  
macrophages,	
  dendri@c	
  cells	
  and	
  myofibroblasts	
  

•  The	
  hallmark	
  is	
  the	
  reduc@on	
  of	
  airway	
  
diameter	
  that	
  is	
  caused	
  by:	
  
– Smooth	
  muscle	
  contrac@on,	
  vascular	
  conges@on,	
  
bronchial	
  wall	
  edema,	
  and	
  thick	
  secre@ons	
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Pathophysiology	
  

•  This	
  all	
  results	
  in	
  the	
  increased	
  work	
  of	
  
breathing	
  and	
  altered	
  pulmonary	
  func@on	
  

•  There	
  is	
  also	
  a	
  redistribu@on	
  of	
  pulmonary	
  
blood	
  flow	
  related	
  to	
  this	
  inflammatory	
  
process	
  

•  The	
  current	
  theory	
  is	
  that	
  there	
  are	
  three	
  
phases	
  of	
  the	
  airway	
  inflamma@on	
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Pathophysiology	
  

•  Acute	
  phase:	
  
– There	
  is	
  early	
  recruitment	
  of	
  cells	
  to	
  the	
  airway	
  
– An@gens	
  come	
  in	
  contact	
  with	
  mast	
  cells	
  in	
  the	
  
submucosa	
  and	
  lead	
  to	
  elabora@on	
  of	
  
inflammatory	
  mediators	
  

•  Such	
  as	
  histamine,	
  leukotrienes,	
  	
  chemokines	
  and	
  pro-­‐
inflammatory	
  cytokines	
  and	
  mul@ple	
  interleukins	
  

•  This	
  leads	
  to	
  increased	
  mucus	
  produc@on,	
  
decreased	
  ciliary	
  ac@on	
  and	
  of	
  course	
  
bronchoconstric@on	
  and	
  vascular	
  conges@on	
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Pathophysiology	
  

•  Sub	
  acute/	
  Late	
  phase:	
  
– The	
  eosinophils,	
  platelets	
  and	
  polymorphonuclear	
  
leukocytes	
  that	
  are	
  recruited,	
  become	
  ac@vated	
  

–  IgE	
  response	
  	
  is	
  also	
  ac@vated	
  by	
  the	
  contact	
  with	
  
the	
  an@gen	
  

•  This	
  all	
  creates	
  a	
  more	
  persistent	
  pa\ern	
  of	
  
inflamma@on	
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Clinical	
  Features	
  

•  Typically	
  the	
  symptoms	
  consist	
  of	
  a	
  triad	
  of	
  
dyspnea,	
  wheezing	
  and	
  cough	
  

•  Many	
  pa@ents	
  will	
  relay	
  a	
  history	
  of	
  asthma	
  
on	
  presenta@on	
  

•  Early	
  in	
  the	
  process	
  they	
  may	
  describe	
  the	
  
discomfort	
  as	
  a	
  chest	
  @ghtness	
  or	
  constricted	
  
feeling	
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Clinical	
  Features	
  

•  As	
  the	
  exacerba@on	
  progresses	
  the	
  wheezing	
  
become	
  evident	
  

•  Expiratory	
  phase	
  become	
  prolonged	
  
•  Accessory	
  muscle	
  use	
  may	
  become	
  evident	
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Physical	
  Examina@on	
  

•  The	
  physical	
  exam	
  can	
  vary	
  greatly	
  depending	
  
on	
  the	
  pa@ent	
  and	
  phase	
  of	
  presenta@on	
  

•  Some	
  maybe	
  in	
  obvious	
  respiratory	
  distress	
  
with	
  tachypnea	
  and	
  loud	
  wheezing	
  

•  Others	
  may	
  present	
  with	
  	
  persistent	
  cough	
  
and	
  mild	
  end-­‐expiratory	
  wheeze	
  

•  The	
  use	
  of	
  accessory	
  muscles	
  indicates	
  
diaphragma@c	
  fa@gue	
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Physical	
  examina@on	
  

•  Signs	
  of	
  impending	
  respiratory	
  failure	
  include	
  
– Paradoxical	
  respira@ons	
  
– Altera@ons	
  in	
  mental	
  status	
  	
  

•  Hallucina@ons,	
  agita@on,	
  confusion	
  
– “silent”	
  chest	
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Physical	
  Examina@on	
  

•  Findings	
  may	
  reveal	
  
– Hyper	
  resonance	
  to	
  percussion	
  
– Decreased	
  air	
  movement	
  	
  
– Prolonged	
  expiratory	
  phase	
  
– Usually	
  wheezes	
  	
  
– Pulses	
  Paradoxus	
  	
  
– Tachypnea	
  
– Tachycardia	
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Evalua@on	
  

•  Bedside	
  	
  spirometry	
  provides	
  a	
  rapid	
  objec@ve	
  
assessment	
  	
  

•  Can	
  serve	
  as	
  a	
  guide	
  to	
  the	
  effec@veness	
  of	
  
your	
  therapy	
  

•  Can	
  be	
  measured	
  as	
  the	
  Forced	
  Expiratory	
  
volume	
  in	
  1minute	
  (FEV1)	
  or	
  as	
  the	
  Peak	
  
Expiratory	
  Flow	
  Rate(PEFR)	
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Evalua@on	
  

•  Chest	
  X-­‐ray	
  
•  Arterial	
  Blood	
  gas	
  
•  CBC	
  
•  Electrolytes	
  
•  Other	
  studies	
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Management	
  
•  The	
  primary	
  goals	
  of	
  therapy	
  for	
  acute	
  severe	
  asthma	
  
are	
  the	
  rapid	
  reversal	
  of	
  airflow	
  obstruc@on	
  and	
  the	
  
correc@on.	
  

•  	
  Airflow	
  obstruc@on	
  is	
  most	
  rapidly	
  alleviated	
  by	
  the	
  
combina@on	
  of	
  repeated	
  administra@on	
  of	
  inhaled	
  
bronchodilators	
  and	
  early	
  ins@tu@on	
  of	
  systemic	
  
glucocor@coids	
  .	
  

•  	
  Un@l	
  their	
  respiratory	
  distress	
  has	
  abated,	
  pa@ents	
  
should	
  receive	
  close	
  monitoring,	
  including	
  serial	
  
measurements	
  of	
  lung	
  func@on	
  (FeV1	
  or	
  PEFR),	
  to	
  
assess	
  the	
  response	
  to	
  treatment.	
  

17	
  



Management	
  
•  Inhaled	
  beta	
  agonists	
  :	
  
•  Are	
  the	
  mainstay	
  of	
  bronchodilator	
  treatment.	
  	
  	
  

–  short-­‐ac@ng	
  beta-­‐2-­‐selec@ve	
  adrenergic	
  agonists,	
  such	
  as	
  
albuterol,	
  levalbuterol.	
  	
  

•  The	
  standard	
  regimen	
  for	
  ini@al	
  care	
  in	
  the	
  emergency	
  
department	
  has	
  become	
  albuterol	
  2.5	
  to	
  5	
  mg	
  by	
  
con@nuous	
  flow	
  nebuliza@on	
  every	
  20	
  minutes	
  for	
  
three	
  doses	
  

•  Then	
  2.5	
  to	
  10	
  mg	
  every	
  one	
  to	
  four	
  hours	
  as	
  needed.	
  	
  
•  For	
  cri@cally	
  ill	
  pa@ents,	
  some	
  clinicians	
  prefer	
  
con@nuous	
  nebuliza@on,	
  administering	
  10	
  to	
  15	
  mg	
  
over	
  one	
  hour.	
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Management	
  
•  Inhaled	
  an@cholinergics	
  	
  

—	
  The	
  most	
  recent	
  guidelines	
  for	
  asthma	
  management	
  prepared	
  by	
  the	
  
Expert	
  Panel	
  of	
  the	
  Na@onal	
  Asthma	
  Educa@on	
  and	
  Preven@on	
  
Program	
  (Expert	
  Panel	
  Report	
  III)	
  recommend	
  the	
  addi@on	
  of	
  
ipratropium	
  for	
  pa@ents	
  with	
  severe	
  exacerba@ons	
  who	
  are	
  in	
  the	
  
emergency	
  department.	
  

•  The	
  adult	
  dosing	
  of	
  ipratropium	
  for	
  nebuliza@on	
  is	
  500	
  mcg	
  every	
  
20	
  minutes	
  for	
  three	
  doses.	
  	
  

•  	
  Alterna@vely,	
  ipratropium	
  can	
  be	
  administered	
  by	
  MDI	
  at	
  a	
  dose	
  of	
  
eight	
  inhala@ons	
  every	
  20	
  minutes,	
  then	
  as	
  needed	
  for	
  up	
  to	
  three	
  
hours.	
  

•  Some	
  inves@gators	
  have	
  reported	
  that	
  the	
  combina@on	
  provides	
  
greater	
  bronchodila@on	
  than	
  beta	
  agonists	
  alone,	
  par@cularly	
  
among	
  pa@ents	
  with	
  the	
  most	
  severe	
  airflow	
  obstruc@on.	
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Management	
  
•  Systemic	
  glucocor@coids	
  

–  	
  Con@nued	
  wheezing	
  and	
  shortness	
  of	
  breath	
  despite	
  intensive	
  
bronchodilator	
  therapy	
  most	
  likely	
  represents	
  persistent	
  airflow	
  
obstruc@on	
  on	
  the	
  basis	
  of	
  airway	
  inflamma@on	
  and	
  
intraluminal	
  mucus	
  plugging.	
  

–  Studies	
  show	
  that	
  among	
  pa@ents	
  with	
  significant	
  airflow	
  
obstruc@on	
  despite	
  intensive	
  treatment	
  with	
  bronchodilators,	
  
systemic	
  glucocor@coids	
  speed	
  the	
  rate	
  of	
  improvement	
  .	
  

•  Current	
  guidelines	
  encourage	
  early	
  systemic	
  
glucocor@coids	
  for	
  all	
  pa@ents	
  who	
  have	
  a	
  moderate	
  (peak	
  
expiratory	
  flow	
  <70	
  percent	
  of	
  baseline)	
  or	
  severe	
  
exacerba@on	
  (peak	
  expiratory	
  flow	
  <40	
  percent	
  of	
  baseline	
  

•  Oral	
  vs.	
  IV	
  administra@on?	
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Management	
  

•  Orally	
  
– Prednisone	
  40-­‐60mg	
  	
  

•  IV	
  
– Methylprednisone	
  60-­‐125mg	
  IV	
  
– Hydrocor@sone	
  100-­‐200mg	
  IV	
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Management	
  

•  Magnesium	
  sulfate	
  —	
  
–  	
  Intravenous	
  magnesium	
  sulfate	
  (2	
  gm	
  infused	
  
over	
  20	
  min)	
  has	
  bronchodilator	
  ac@vity	
  in	
  acute	
  
asthma.	
  

–  two	
  systema@c	
  reviews	
  concluded	
  that	
  it	
  is	
  helpful	
  
in	
  the	
  subgroup	
  of	
  pa@ents	
  with	
  severe	
  a\acks.	
  

•  This	
  agent	
  is	
  suggested	
  for	
  pa@ents	
  who	
  have	
  
life-­‐threatening	
  exacerba@ons	
  or	
  whose	
  
exacerba@on	
  remains	
  severe	
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Older	
  Alterna@ves	
  
•  Methylxanthines	
  —	
  

–  	
  The	
  use	
  of	
  alterna@ve	
  bronchodilators	
  such	
  as	
  intravenous	
  
theophylline	
  or	
  aminophylline,	
  in	
  addi@on	
  to	
  beta-­‐agonists,	
  is	
  not	
  
recommended	
  in	
  the	
  treatment	
  of	
  acute	
  exacerba@ons	
  .	
  

–  	
  These	
  agents	
  are	
  not	
  as	
  potent	
  as	
  the	
  beta	
  agonists	
  when	
  used	
  alone	
  
for	
  the	
  treatment	
  of	
  asthma	
  ,	
  and	
  provide	
  no	
  further	
  bronchodila@on	
  
beyond	
  that	
  achieved	
  with	
  inhaled	
  beta	
  agonists	
  alone.	
  

–  	
  In	
  addi@on,	
  these	
  agents	
  appear	
  to	
  increase	
  the	
  incidence	
  of	
  adverse	
  
effects	
  when	
  combined	
  with	
  bronchodilators.	
  	
  

–  Studies	
  extending	
  over	
  several	
  hours	
  of	
  emergency	
  department	
  care	
  
have	
  also	
  failed	
  to	
  show	
  a	
  benefit	
  of	
  theophylline	
  therapy	
  in	
  terms	
  of	
  
course	
  or	
  dura@on	
  of	
  hospitaliza@on.	
  	
  

–  For	
  pa@ents	
  who	
  are	
  taking	
  oral	
  theophylline	
  at	
  presenta@on,	
  we	
  
typically	
  con@nue	
  maintenance	
  oral	
  therapy	
  (ideally	
  aner	
  checking	
  a	
  
blood	
  level.)	
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Severe asthma exacerbation in adults: Rapid overview 
Clinical Danger Signs 
- Use of accessory muscles of respiration; brief, fragmented speech; 
inability to lie supine; profound diaphoresis; agitation 
- Life-threatening airway obstruction can still occur when these signs are 
NOT present 
- Inability to maintain respiratory effort, cyanosis, and depressed 
mental status portend imminent respiratory arrest 
 
Assessment  
- Measurement of expiratory airflow is the best measure of severity; peak 
expiratory flow rate < 40 percent predicted indicates severe obstruction 
- Severe hypoxemia (SpO2 < 95% despite high flow O2 by nonrebreather 
mask) portends imminent respiratory arrest; continuous pulse oximetry 
should be performed 
- Arterial blood gas evaluation does not assist management; it can aid 
assessment if intubation is not an immediate concern 
- Chest radiograph is generally unhelpful; obtain if complications 
suspected, diagnosis in doubt, or patient is high-risk 
 
Standard treatments 
-  Inhaled beta agonist (albuterol)  
-  Oxygen 
-  IV access, normal saline 
-  Ipratropium bromide 
-  Corticosteroids 
-  Magnesium sulfate 
 
Additional treatments 
-  Terbutaline 
-  Epinephrine 
-  Heliox (helium and oxygen) 
 
Endotracheal intubation and ventilation 
-  Decision to intubate during first few minutes of severe asthma attack is 

clinical 
-  Goal of mechanical ventilation is to maintain adequate oxygenation and 

ventilation while minimizing elevated airway pressures 
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