ED Management of Asthma 

in Infants and Children
                                                 Yes

RESPIRATORY FAILURE1?             100% O2,2 CR monitoring, IV, ABG, CXR,
                                                            Continuous Levalbuterol/Albuterol,3Atrovent,4   

                                                            Steroids,5 Consider:  Terbutaline IV6/Magnesium IV7/

                                                            Heliox8/Ketamine IV9/Theophylline IV10/RSI11-14/ PICU

                        No

                                                              Yes

RESPIRATORY DISTRESS                               100% O2 if SaO2 < 94% (RA), monitors,

SEVERE (PS >6,15 PEFR/FEV1 < 50%) or               PEFR16 as tolerated, Albuterol17/Atrovent4

MODERATE (PS 4-6, PEFR/FEV1 50-80%)?          Steroids,5 Consider:  IV/CXR18/ABG


                                                                                                     Improved?

                                                                                                               No   

                                                             Yes

                                                                                    Albuterol17 Q15-20 min, Atrovent,4
                                                                                    Consider continuous Albuterol,3
                         No                                                      VS + PEFR Q15-20 min

                                                                                     Consider IV/CXR18/ABG


                                                                                             Yes                        No 

                                                 Meets D/C criteria19?                Improved?              Admit20


                                                 D/C home,

                                                 Asthma Action Plan,21
                                                 Peds Asthma Clinic Consult22
RESPIRATORY DISTRESS            Yes        Albuterol17
MILD (PS < 3, PEFR/FEV1 > 80%)?                    PEFR,                                  Yes

                                                                            Consider Steroids5
                                                                                                Yes

                                                                     Improved?

                                                                                  No

                                                                                                                                       No

                                                           Repeat Albuterol17                  Improved?

Notes:

1   Clinical Asthma Score: > 7 respiratory failure; > 5 impending respiratory failure

	VARIABLE
	SCORE = 0
	SCORE = 1
	SCORE = 2

	Cyanosis or

PaO2 (mm Hg)
	No cyanosis 

or PaO2 70-100 

in 21% O2
	Cyanosis in 21% O2 

or PaO2 < 70 

in 21% O2
	Cyanosis in 40% O2

or PaO2 < 70 

in 40% O2

	Inspiratory Breath Sounds
	Normal
	Unequal or Absent
	Decreased

	Accessory Muscles Used
	None
	Moderate
	Maximal

	Expiratory Wheezing
	None
	Moderate
	Marked

	Cerebral Function
	Normal
	Depressed or Agitated
	Coma


2   100% O2 via:  non-rebreather mask +  3 way tee adaptor + small volume hand-
     held nebulizer (intermittent nebs at 15 L/min); Hope Nebulizer (continuous nebs 
     at 13 L/min)

3   Levalbuterol continuous neb 3.75-7.0 mg/hr or racemic albuterol continuous neb 
     at 40-80 mg/hr for status asthmaticus (via Hope Nebulizer); notify RT 

4   Atrovent (ipratropium bromide) neb 250 mcg Q 20 min X 3 doses then Q4-6H for 
     status asthmaticus; otherwise MDI 6 puffs with spacer Q 20 min 3 doses

5   Steroids:  methylprednisolone 2 mg/kg (max 125 mg) IV followed by 1 mg/kg/ 
     dose (max 80 mg) IV Q4-6H for status asthmaticus; otherwise prednisolone (15 
     mg/5 mL) 2 mg/kg PO or prednisone 2 mg/kg PO (max 80 mg) 

6   Terbutaline IV load 10 mcg/kg over 10 min followed by 3-6 mcg/kg/min (max 10 

     mcg/kg/min); may use salbutamol IV 0.5-5 mcg/kg/min if available 

7   Magnesium sulfate IV 50 mg/kg (max 2 g) over 20 min 

8   Heliox (80:20 or 70:30 mixtures) can be given via tight-fitting non-rebreather  

     mask or through ventilator; notify RT; may need to provide supplemental O2 via 
     nasal cannula; should not be used in patients with high O2 requirement

9   Ketamine IV load 1-2 mg/kg followed by 0.5-2 mg/kg/hr infusion

10 Theophylline IV 6 mg/kg load followed by 1 mg/kg/hr infusion (0.1 mg/kg/hr for 
     neonates & infants)

11 Indications for intubation in severe status asthmaticus:  respiratory or cardiac 
     arrest (absolute); severe hypoxia (absolute); rapidly deteriorating mental status 
     or coma (absolute); progressive exhaustion despite maximal treatment (relative)

12 Asthma RSI protocol:  100% O2; atropine 0.02 mg/kg IV (max 0.5 mg child/1 mg 
     adolescent); lidocaine 1 mg/kg IV; ketamine 2 mg/kg IV; rocuronium 1 mg/kg 
     OR vecuronium 0.1 mg/kg IV

13 Consider using cuffed ETT (1/2 size smaller than size predicted by traditional 
     formula, i.e. age (yr) + 16/4) since high airway pressures may be needed to 
     counter high airflow resistance

14 Initial ventilator settings:   tidal volume 6 mL/kg; rate well below normal for 
     patient age; inspiratory time 0.5 - 1.0 sec (pressure-regulated volume control)

15 Pulmonary Score (PS) = add RR + SaO2 + Wheezing + Accessory Muscle Use

       PS:  > 6 (severe resp distress); 4-6 (mod resp distress); < 3 (mild resp distress)

	Points
	Respiratory Rate

  < 6 yr          > 6 yr
	SaO2
	Wheezing
	Accessory Muscle Use

	0
	< 30
	< 20
	99-100%
	none
	none

	1
	31-45
	21-35
	96-98%
	terminal expiration
	+

	2
	46-60
	36-50
	93-95%
	entire expiration
	++

	3
	> 61
	> 51
	< 92%
	inspiration/expiration
	+++


16 Predicted Average PEFR (Peak Expiratory Flow Rate) for Normal Children:

	HT   (cm)
	PEFR 100%

L/min
	PEFR

80%

L/min
	PEFR

50% 

L/min
	HT   (cm)
	PEFR

100%

L/min
	PEFR

80%   L/min
	PEFR

50%  L/min
	HT

(cm)
	PEFR

100%

L/min
	PEFR

80%

L/min
	PEFR

50%

L/min

	100
	99
	80
	50
	129
	251
	201
	126
	158
	403
	322
	202

	101
	104
	83
	52
	130
	256
	205
	128
	159
	408
	326
	204

	102
	107
	86
	54
	131
	261
	209
	131
	160
	413
	330
	207

	103
	114
	91
	57
	132
	266
	213
	133
	161
	419
	335
	210

	104
	120
	96
	60
	133
	272
	218
	136
	162
	424
	340
	212

	105
	125
	100
	63
	134
	277
	222
	139
	163
	429
	343
	215

	106
	130
	104
	65
	135
	282
	226
	141
	164
	434
	347
	217

	107
	136
	109
	68
	136
	287
	230
	144
	165
	439
	351
	220

	108
	141
	113
	71
	137
	293
	234
	147
	166
	445
	356
	223

	109
	146
	117
	73
	138
	298
	238
	149
	167
	450
	360
	225

	110
	151
	121
	76
	139
	303
	242
	152
	168
	455
	364
	228

	111
	156
	125
	78
	140
	308
	246
	154
	169
	460
	368
	230

	112
	162
	130
	81
	141
	314
	251
	157
	170
	466
	373
	233

	113
	167
	134
	84
	142
	319
	255
	160
	171
	471
	377
	236

	114
	171
	137
	86
	143
	324
	262
	162
	172
	476
	381
	238

	115
	177
	142
	89
	144
	329
	263
	165
	173
	481
	385
	241

	116
	183
	146
	92
	145
	335
	268
	168
	174
	487
	390
	244

	117
	188
	150
	94
	146
	340
	272
	170
	175
	492
	394
	246

	118
	191
	153
	96
	147
	345
	276
	173
	176
	497
	398
	249

	119
	198
	158
	99
	148
	350
	280
	175
	177
	502
	402
	251

	120
	204
	163
	102
	149
	356
	285
	178
	178
	508
	406
	254

	121
	207
	166
	104
	150
	361
	289
	181
	179
	513
	410
	257

	122
	214
	171
	107
	151
	366
	293
	183
	180
	518
	414
	259

	123
	219
	175
	110
	152
	371
	297
	186
	181
	523
	418
	262

	124
	225
	180
	113
	153
	377
	302
	189
	182
	529
	423
	265

	125
	230
	184
	115
	154
	382
	306
	191
	183
	534
	427
	267

	126
	235
	189
	118
	155
	387
	310
	194
	184
	539
	431
	270

	127
	240
	192
	120
	156
	392
	314
	196
	185
	544
	435
	272

	128
	246
	197
	123
	157
	398
	318
	199
	
	
	
	


17 Racemic albuterol: neb 0.15 mg/kg/dose (2.5 mg if < 25  kg; 5.0 mg if > 25 kg) via  
     Aerosol Mask/Misty-Neb Nebulizer/Tee adaptor or MDI 6 puffs with spacer 

18 Indications for CXR in asthmatics:  suspected pneumonia or barotrauma

19 Discharge criteria:  PS 2  30-60 min after last neb; SaO2 > 94% (RA)

20 Admission criteria:  persistent respiratory distress; SaO2 < 94% (RA); PEFR < 
     50% predicted; inability to tolerate PO meds; previous EMD visit for asthma in 
     past 24 hrs; air leak; underlying high-risk factors (congenital heart disease, BPD, 
     cystic fibrosis, neuromuscular disease)

21 Asthma Action Plan:  start in yellow zone (PEFR/FEV1 50-80%); continue daily 
     controller meds; albuterol MDI/neb PRN; use spacer for MDI as indicated; 
     steroids (prednisolone or prednisone) 1 mg/kg X 5 days as indicated; double 
     steroid MDI until back in green zone (PEFR/FEV1 > 80%); peak flow meter if 
     able to use; follow-up plan with primary care physician

22 All asthmatics should be referred to Pediatric Pulmonology via a routine  consult. 
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