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BRONCHIOLITIS- AAP 2014 GUIDELINES 

 Clinicians should not administer albuterol (or salbutamol) to infants and children with a 

diagnosis of bronchiolitis (Evidence Quality: B; Recommendation Strength: Strong 

Recommendation). 

 

 Clinicians should not administer epinephrine to infants and children with a diagnosis of 

bronchiolitis (Evidence Quality: B; Recommendation Strength: Strong Recommendation). 

 

 

  Nebulized hypertonic saline should not be administered to infants with a diagnosis of 

bronchiolitis in the emergency department (Evidence Quality: B; Recommendation Strength: 

Moderate Recommendation). 

Clinicians may administer nebulized hypertonic saline to infants and children hospitalized 

for bronchiolitis (Evidence Quality: B; Recommendation Strength: Weak Recommendation 

[based on randomized controlled trials with inconsistent findings]).

 Clinicians should not administer systemic corticosteroids to infants with a diagnosis of 

bronchiolitis in any setting (Evidence Quality: A; Recommendation Strength: Strong 

Recommendation). 

 

  Clinicians may choose not to administer supplemental oxygen if the oxyhemoglobin 

saturation exceeds 90% in infants and children with a diagnosis of bronchiolitis (Evidence 

Quality: D; Recommendation Strength: Weak Recommendation [based on low level evidence and 

reasoning from first principles]).  

 

  Clinicians may choose not to use continuous pulse oximetry for infants and children with a 

diagnosis of bronchiolitis (Evidence Quality: D; Recommendation Strength: Weak 

Recommendation [based on lowlevel evidence and reasoning from first principles]). 

 

 

 Clinicians should not use chest physiotherapy for infants and children with a diagnosis of 

bronchiolitis (Evidence Quality: B; Recommendation Strength: Moderate Recommendation). 

 

 Clinicians should not administer antibacterial medications to infants and children with a 

diagnosis of bronchiolitis unless there is a concomitant bacterial infection,or a strong suspicion of 

one (Evidence Quality: B; Recommendation Strength: Strong Recommendation).  

 

 

  Clinicians should administer nasogastric or intravenous fluids for infants with a diagnosis of 

bronchiolitis who cannot maintain hydration orally (Evidence Quality: X; Recommendation 

Strength: Strong Recommendation). 
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PREVENTION 

 

 Clinicians should not administer palivizumab to otherwise healthy infants with a gestational 

age of 29 weeks, 0 days or greater (Evidence Quality: B; Recommendation Strength: Strong 

Recommendation). 

  

  Clinicians should administer palivizumab during the first year of life to infants with 

hemodynamically significant heart disease or chronic lung disease of prematurity defined as 

preterm infants <32 weeks 0 days’ gestation who require >21% oxygen for at least the first 28 

days of life (Evidence Quality: B; Recommendation Strength: Moderate  Recommendation). 

 

 Clinicians should administer a maximum 5 monthly doses (15 mg/kg/dose) of palivizumab 

during the respiratory syncytial virus season to infants who qualify for palivizumab in the first 

year of life (Evidence Quality:B; Recommendation Strength: Moderate Recommendation). 

 

 

 All people should disinfect hands before and after direct contact with patients, after contact 

with inanimate objects in the direct vicinity of the patient, and after removing gloves (Evidence 

Quality: B; Recommendation Strength: Strong Recommendation). 

 

 All people should use alcohol based rubs for hand decontamination when caring for children 

with bronchiolitis. When alcohol based rubs are not available, individuals should wash their 

hands with soap and water (Evidence Quality: B; Recommendation Strength: Strong 

Recommendation). 

 

 

 Clinicians should inquire about the exposure of the infant or child to tobacco smoke when 

assessing infants and children for bronchiolitis (Evidence Quality: C; Recommendation Strength: 

Moderate Recommendation).  

 Clinicians should counsel caregivers about exposing the infant or child to environmental tobacco 

smoke and smoking cessation when assessing a child for bronchiolitis (Evidence Quality: B; 

Recommendation Strength: Strong).. 

Clinicians should encourage exclusive breastfeeding for at least 6 months to decrease the 

morbidity of respiratory infections. (Evidence Quality: B; Recommendation Strength: 

Moderate Recommendation). 

 Clinicians and nurses should educate personnel and family members on evidence-based 

diagnosis, treatment, and prevention in bronchiolitis. (Evidence Quality: C; observationalstudies; 

Recommendation Strength: Moderate Recommendation

    

           REFERENCE: www.pediatrics.org/cgi/doi/10.1542/peds.2014-2742 doi:10.1542/peds.2014-2742 
 
 
 
 
 
 
 

http://www.pediatrics.org/cgi/doi/10.1542/peds.2014-2742
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KAWASAKI’S DISEASE 
Guidelines for medical treatment of acute Kawasaki disease: Report of the Research Committee of 

the Japanese Society of Pediatric Cardiology and Cardiac Surgery (2012 revised version) 
 

Treatment of acute KD 

 The principal objective in treating acute KD is minimizing the risk of developing 

CAL(coronary artery lesion). In practice, this means quickly suppressing the acute-phase 

inflammatory reaction caused by KD. Except in cases of very mild KD, IVIG should 

be started before illness day 7. Histological studies have shown that arteritis typically 

develops by 8 or 9 days after KD onset. Therefore, treatment should begin before this 

point, to suppress arteritis and hasten resolution of fever and normalization of 

inflammation markers. 

 

 In patients with incomplete KD, IVIG should also be begun as soon as possible after a 

diagnosis of KD, especially if fever is present. In approximately 80% of cases, fever 

should be lowered to ≤37.5°C within 48 h of starting IVIG. In 40% of IVIG resistant 

patients, fever can be reduced to ≤37.5°C with additional IVIG of 1 g/kg. Persistent 

fever after 48 h of starting IVIG should be regarded as evidence of IVIG-resistant 

KD. Prevention of CAA in such patients may largely depend on the selection of 

subsequent treatment. 

 

 

 In addition to CAL, other cardiovascular complications may develop in patients with 

acute KD, including myocarditis, pericardial effusion, valvular regurgitation, and, rarely, 

arrhythmia. Specific treatment may be required for these sequelae, as well as for cardiac 

dysfunction or heart failure.  

 

 Furthermore, other symptom-specific treatment may be required for systemic 

complications such as edema, hypoalbuminemia, electrolyte imbalances (i.e. 

hyponatremia), paralytic ileus, hepatic dysfunction, cholecystitis, impaired 

consciousness, convulsions, anemia,  diarrhea, vomiting, and dehydration. Particularly 

during highdose IVIG infusion, care must be taken to prevent volume overload so as to 

protect the patient from complications such as heart failure. 

 

 

 There is currently no universally accepted classification system to evaluate KD severity 

and need for IVIG use, although many such scoring systems have been proposed. Initial 

attempts were made by Asai and Kusakawa,5 which were followed by the Iwasa score6 

and Harada score.7  
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 More recently, predictive models designed to evaluate the possibility of IVIG 

resistance were proposed, including the Kobayashi score,8 Egami score,9 and Sano 

score.10 In general, such predictive models consider factors such as age, gender, days of 

illness, white blood cell count, %neutrophils, hematocrit, platelet count, C-reactive 

protein (CRP), aspartate aminotransferase (AST), alanine aminotransferase (ALT), total 

bilirubin, sodium, and albumin.  

 Recently, a randomized controlled trial found that IVIG plus steroid as initial 

therapy for patients predicted to be at high risk for IVIG resistance improved 

clinical and coronary arterial outcomes.11–13 The effectiveness of such predictive 

models, however, has not been confirmed in large-scale prospective cohort studies or 

meta-analyses, and controversy remains as to whether initial therapy with IVIG plus 

steroids is the optimal treatment. 

 

Choice of treatment for IVIG-resistant patients 

 Several second-line treatment options are available if fever persists or has reappeared at 

24 h after first-line treatment. The efficacy of these second-line treatments for resistance 

to first-line treatment is currently being investigated by researchers in manycountries, but 

evidence remains limited due to the lack of randomized controlled trials. 

 

 Options for second-line treatment include additional IVIG, i.v. methylprednisolone 

pulse (IVMP), prednisolone (PSL), IFX, ulinastatin (UTI), CsA, MTX, and plasma 

exchange (PE). The decision to use any of these treatments requires careful 

consideration of patient characteristics.  

 

 At present, the most commonly used second-line treatment is additional IVIG,1 which is 

sometimes given in combination with other medications. As for steroids, a retrospective 

study noted a high incidence of giant aneurysms.14 That small uncontrolled case study 

reported that several patients had received steroids before rupture of coronary arteries, 

which suggests that physicians should carefully consider the decision to use steroids for 

patients with KD if CAA are already present. 

  When steroids, biologics, or immunosuppressants are given to infants, there is also a risk 

of long-term sideeffects, and questions remain regarding the general safety of such 

medications. Thus, a careful risk/benefit evaluation should be done to consider the 

likelihood of such adverse effects versus the possibility of CAA formation. 

 

Algorithm for selecting optimal treatment 

 To decrease the risks of first-line IVIG resistance and CAA, it seems reasonable to 

consider risk stratification using predictive models and to select more-aggressive 

initial treatment for patients at high risk of IVIG resistance. Such patients should be 

treated with 2 g/kg of IVIG in combination with either 2 mg/kg per day PSL or 30 

mg/kg per day IVMP.  

 

If the patients fail to respond to these treatments, a third-line treatment will be upgraded 

to a second-line treatment. Because few studies have assessed the efficacy of medications 

other than IVIG retreatment, it is impossible at this time to assign an objective order of 
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these treatment options. The present guidelines, however, offer evidence levels and 

grades to assist physicians in selecting appropriate alternatives. 

 

 In recent years, various scoring systems have been developed to evaluate the likelihood 

of IVIG resistance at the time of diagnosis. Representative scoring systems are listed in 

Table 3.8–10 If such scores suggest that patients are at high risk of IVIG resistance,more 

aggressive primary therapy in combination with the usual first-line treatment of 2 g/kg 

IVIG plus aspirin can be considered. In the RAISE study, Kobayashi et al. found that 

IVIG plus PSL, started at 2 mg/kg per day and halved every 5 days, was effective in 

preventing CAL formation and initial treatment failure.8,13 In addition, Egami et al. and 

Ogata et al. as well as Sano et al. and Okada et al. reported the effectiveness of 

methylprednisolone (MP; 1–3 doses of 30 mg/kg of IVMP) in combination with IVIG.9–

12 As compared with patients receiving only IVIG plus aspirin, defervescence was 

significantly more likely, and the incidence of CAL was significantly lower, among 

patients receiving IVIG plus steroids 
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Representative scoring systems for evaluating potential IVIG resistance

 

Treatments other than IVIG for acute KD
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Antiplatelet, anticoagulant, and thrombolytic drugs
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Anti-anginals and coronary vasodilators 

 Angina symptoms are extremely rare during the acute phase of KD, and patients with 

such symptoms are typically aged 1–2 years and thus cannot easily explain their 

symptoms to caregivers. In adult patients, the characteristics of angina symptoms may 

allow classification of angina as stable or unstable. The principal therapeutic goal for 

angina is to reduce heart rate (thereby reducing cardiac workload), decrease preload and 

afterload, and increase coronary artery flow. For these reasons, beta-blockers, calcium 

antagonists and nitrovasodilators may be useful. 

 (1) Beta-blockers are the first choice for stable effort angina. To avoid side-effects in 

other body organs, beta-blockers that selectively block β-1 are recommended. As well as 

reducing myocardial workload and suppressing oxygen consumption, beta-blockers 

increase coronary blood flow accompanying bradydiastole, thereby preventing 

development of myocardial ischemia. Although atenolol, bisoprolol, and metoprolol have 

all been found to be effective,114 beta-blockers may worsen prognosis in patients with 

coronary vasospasm, because upregulated α-receptor function may induce exacerbation 

of coronary tonus and symptoms of coronary spastic angina.115 Carvedilol is a non-

selective beta-blocker that also blocks α-1, and it increases coronary flow by lowering 

peripheral resistance in coronary arteries. (2) Calcium antagonists suppress the flow of 

Ca2+ into vascular smooth muscle cells. They are therefore extremely useful in 

preventing coronary vasospasm and are the first choice in treating coronary spastic 

angina.117 KD-related myocardial infarction often occurs during sleep and may be 

induced by coronary spasms.118 The ability of calcium antagonists to protect 

cardiovascular function seems to be due to stimulation of NO production. Because 

diltiazem blocks the L-type Ca2+ channel in cardiac myocytes, however, it is 

contraindicated for use in newborns up to early infancy.  

 (3) Nitrates exert their effect by dilating coronary arteries and reducing preload. Nitrates 

increase coronary blood flow and reduce both preload and afterload, which reduces the 

workload of the left ventricle, thereby relieving myocardial ischemia. Acute KD, 

however, is characterized by persistent damage to endothelial cells. Therefore, nitrates 

may not be effective in dilating impaired coronary arteries. A sublingual tablet of 

nitroglycerine or an oral spray of nitroglycerine or isosorbide dinitrate may alleviate 

angina symptoms. Nitrovasodilators are contraindicated in patients with glaucoma, in 

those taking phosphodiesterase inhibitors, and in those with cardiogenic shock, severe 

hypotension, or severe anemia.  

(4) Nicorandil is a hybrid medication (a nitrovasodilator that opens the ATP-sensitive 

potassium channel) and can selectively dilate coronary arteries and inhibit coronary 

vasospasm. 119 It is therefore useful in preventing angina. Nicorandil also affects 

mitochondria, resulting in pharmacological preconditioning that protects against 

myocardial ischemia.

The use of the aforementioned medications, both in cases of KD and in pediatric patients 

in general, is off-label. This article is based on a study first reported in 

PediatricCardiology and Cardiac Surgery, 2012; 28 (Suppl. 3): 1–s28.120

 

REFERENCE: Pediatrics International (2014) 56, 135–158 doi: 10.1111/ped.12317 
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 Iatrogenic vitamin D intoxication  

In a child with physiological bowlegs who mistakenly was thought to have X-linked 

hypophosphatemia. Multiple opaque bands are present in the distal radialmetaphysis.

 Vitamin D deficiency rickets.  

A 14-month-old child withgrowth failure and severe rickets who responded well to vitamin D 

therapy. The initial image (left) shows loss of definition of the zones of provisional 

calcification for the distal radial and ulnar metaphyses along with metaphyseal fraying and 

concavity (“cupping”) and physeal widening with an increased distance between the epiphysis 

and visualized portion of the metaphysis. Periosteal new bone also is present that is seen best 

along the metacarpals but also is present along the distal radius. With healing (right), the zone 

of provisional calcification is well mineralized and the other findings have resolved. 

 

CLINICAL KEY POINTS FOR CLINICIAN 

 

Key Points 

The initial radiographic finding in rickets is loss of mineralization of the zone of 

provisional calcification. 

.

Isolated distal ulnar metaphyseal cupping is a normal variant in an infant and 

should not be confused with rickets 

 Caffey’s Pediatric Diagnostic Imaging edition Twelfth Edition pp:1523-1544 
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CLINICAL SCENARIOS 

 

 A 6 yr old girl is having nocturnal enuresis. Anxious parents have tried  remedies 

for enuresis. They deny any h/o uti. They are not sure about the frequency of 

micturition. There is no h/o constipation.There is no family history of nocturnal 

enuresis. No other contributory history available  

 

How do you define this girl’s problem? 

 

 

 Nocturnal enuresis (NE) is defined in accordance with the International Children’s 

Continence Society (ICCS) as “intermittent nocturnal incontinence.” (1) Primary 

monosymptomatic nocturnal enuresis (PMNE) is defined as lifelong continuous “enuresis 

without any other history of lower urinary tract symptoms and without a history of 

bladder dysfunction.” (1)  

 

 For all other children who do not fit these criteria, the broad term nonmonosymptomatic 

nocturnal enuresis (NMNE) is used. Children with NMNE may have a variety of different 

reasons for their enuresis, which should not be thought of as homogenous in cause or 

treatment. Reasons can include urinary tract infections, diurnal enuresis, and known 

anatomical or neurologic bladder dysfunction. 

 

  A subset of children with NE who previously have had a dry period for 6 months or 

longer are characterized as having secondary NE . 

 

 8 yr girls mother whose child is suffering from nocturnal enuresis.Mother says that 

she has changed three diapers and maximum approximate urine volume was 120 ml  

Mother was suffering from nocturnal enuresis till 12 yrs. This child has no uti. She 

is not drinking more than 200 ml after 6 o’clock 

 

What inference can be made from her observation? 
 

 The EBC(estimated bladder capacity) is defined using the following equation: EBC =30 

mL + (age in years× 30 mL). Some children with PMNE will have small bladder 

capacities.Bladder capacity can be determined by using the voiding diary and maximum 

voided volume to look for a pattern of frequent small volume voids during the day and 

should be considered especially likely when the maximum voided volume on the voiding 

diary is less than 50% of the EBC. 

 

  Another group of children with PMNE will have nocturnal polyuria (NP) as part of their 

condition. This condition is defined as urine production greater than 130% of the child’s 

expected bladder capacity (EBC). 

 

 Although sleep arousal abnormalities, NP, sleep disordered breathing, small bladder 

capacity, and overactive bladder can be independent causes of PMNE, in most children 

these factors can occur in combination, with many children having 2 or even 3 of these 
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factors. In many cases, there is a strong genetic or familial cause that can further 

complicate this and can be elicited by taking a thorough family history 

 

  

My daughter Nandhana has nocturnal enuresis. I try to wake up  three of my daughters at 

5 o’clock  in the morning. But I find it difficult to wake up Nandhana eventhough she obeys 

with reluctance saying .“  I have to sleep a little more”. She has no snoring or day time 

sleepiness 

  

What inference I should have about her behaviour? 

 

 Children with PMNE can have a variety of different and overlapping physiologic variants 

that cause them to have incontinence.  

 

 Central to PMNE is an inability of the child to awaken to the stimulation to void. Nearly 

every family will tell you that their child is a very heavy sleeper and that they do not 

wake to many types of physical or audible stimulation at night. 

 

  Although sleep studies have been conflicting at finding a single type of sleep problem in 

these children, the lack of arousal is what characterizes these children and separates them 

from children with nocturia in which the child awakens to void. 

 

  It is therefore important to understand that difficulty with sleep arousal is central to 

virtually all children with all types of NE. 

How long should I wait? 

  

 

 NE is a common condition in early childhood that decreases in prevalence as children 

approach adolescence. NE is ubiquitous in the newborn and is part of the infantile 

voiding pattern. 

 

  A total of 10%to 15%of children will still wet the bed by age 6 years. Up to 15% of 

children will outgrow the condition annually in the teenage years so that only 1% to 2% 

of people will still have PMNE into adulthood. (2)(3) The condition is more common 

among boys and in children with a first-degree relative with a history of PMNE. 

  

 If one parent has a history of PMNE, then up to half of their children will have it. If both 

parents hadPMNE, then up to three-fourths of the children will have it. PMNE is seen 

more commonly in children with attention-deficit/hyperactivity disorder, which 

frequently represent challenging cases for treatment 

 

 

 

 

 



17 
 

How to make rapid screen in our practice? 

 

 
Rapid Screen to Determine Type of Enuresis 

QUESTION IF RESPONSE IS POSITIVE, THEN 

CONSIDER 

Previously dry for 6 months NMNE or SNE 

Associated with daytime urine control issues NMNE 

Constipation or fecal soiling NMNE 

Severe recent stress SNE 

If responses to all above questions are negative, 

then consider 

MNE 

MNE=monosymptomatic nocturnal enuresis; 

NMNE=nonmonosymptomatic nocturnal 

enuresis; SNE=secondary nocturnal enuresis 

 

 

7  yr old  has started  voiding during  nighttime. He had been dry for an year. Child has 

started skipping family events and is not willing ro play with his friends. What points you 

specifically note during your examination? 

 
genital examination labial adhesions in girls 

and meatal stenosis in boys. 

continuous leaking of fluid from the vagina or 

perineum 

an ectopic ureter as the source of the enuresis. 

identify the anus, vaginal opening, and urethral 

opening. 

Vaginal and/or urethral opening is not seen, then 

labial adhesions might be present. 

the skin of the genital area 

 

skin changes from chronic wetness or irritation 

to check the underwear of the child to assess for wetness and stool streaking. Stool 

around the anus may be a product of poor wiping 

but might be indicative of encopresis or 

constipation 

perineum Perianal tears or fissures may suggest 

longstanding constipation. 

perineal sensation 

 

underlying spinal cord disease 

examine the sacrum and lumbar spine. Sacral dimples, tufts of hair over the midline, and 

abnormal or asymmetric gluteal cleft should raise 

the examiner’s suspicion of an underlying spinal 

cord problem, such as tethered cord, cord lipoma, 

or persistent dural sinus. 

abdominal examination to check for a palpable bladder and for significant 

palpable stool in the left lower quadrant 

should be performed. 

Oropharynx 

 

to determine the location and size of the tonsils. 
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What all tests are to be done initially? 

 
 In all children with NE, according to the International Continence Society (ICS), the only 

mandatory screening laboratory should be urinalysis. (4) This is useful to identify renal disease in 

cases where proteinuria or hematuria is present and to rule out urinary infection as the cause of 

the NE. Occult cystitis may not be elicited by a history or physical examination, and a urinalysis 

should be able to detect this. 

 

  If the child has a low specific gravity, then diabetes insipidus or other causes of polyuria should 

be considered.  

 

 In most cases, it is appropriate for the pediatrician to have the family complete an elimination 

diary. This diary should consist of a stool and bladder diary that documents the timing and 

volume of voids, number and type of stools during the day, and characterization This should be 

mandatory for all specialist evaluations of children with NE and especially those who have had 

treatment failure because this helps identify children who have small bladder capacity or 

excessive urine production. The fluid intake will help identify children with increased solute or 

fluid intake. 

 

 Although not mandatory, recording the type of fluids the child is drinking can be important, 

especially if the child is consuming large volumes of caffeinated beverages because these may 

have a diuretic effect and create overactivity in the bladder. These types of beverages should be 

reduced or eliminated from the child’s diet and especially eliminated before bed. 

 

What are the option left for me in managing three scenarios described? 

 

 

 

Possible Treatment Protocols in MNE 

TYPE OF MNE TREATMENT 

All cases Limit fluids before bed (<200 mL) 

 Void before bed 

 Regular sleep and wake schedule 

Classic PMNE Alarm (first) 

 Desmopressin (second) 

Nocturnal polyuria Desmopressin 

Sleep disordered breathing Sleep study or referral  

Small bladder capacity Alarm 

Overactive bladder (suspected) Desmopressin and oxybutynin 

 Alarm and oxybutynin 

Small bladder and nocturnal polyuria Desmopressin and alarm (consider 

oxybutynin as well) 

MNE=monosymptomatic nocturnal enuresis; 

PMNE=primary monosymptomatic nocturnal 

enuresis 
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What am  I to look if I fail with these measures? 

 

 

CAUSE NEXT STEP 

Constipation or retained fecal burden Bowel regimen 

Occult voiding dysfunction Behavioral therapy, postvoid residual volume, 

uroflowmetry 

Treatment compliance failure Family goal discussion and assessment of child’s 

interest in 

participation 

Neurologic condition Detailed neurologic examination and consider 

lumbar 

magnetic resonance imaging 

Psychological stressors Psychological evaluation and counseling as 

needed 

Metabolic concerns Laboratory evaluation and consider endocrine 

referral 

Sleep disorders Sleep laboratory referral with polysomnography 

Sleep disordered breathing Sleep specialist referral 

 

 

REFERENCE:     Nocturnal Enuresis: An Approach to Assessment and Treatment Aaron P. 

Bayne and Steven J. Skoog.  Pediatrics in Review 2014;35;327 DOI: 10.1542/pir.35-8-327 
 

 

POST COMMENTS to drjayaprakashkp@gmail.com 

 


