Update on Pediatric Community-
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IDSA Guidelines

e 2011
* Children older than 3 months of age

* |ssues addressed:
— Who to hospitalize
— What tests to order
— Drugs of choice
— Treatment failures



YK Guidelines

Updated May 2015

Based on IDSA Guidelines

Input from ID experts, PICU, ANMC, and YOU!!
Covers children >3 months old

REMEMBER:

If patient is <90 days and
febrile, please see fever
guidelines.




What's changed?

Inpatient |V therapy:

— First-line: ampicillin

— Second-line: Unasyn

— Third-line: ceftriaxone

New emphasis on supportive measures.

Evaluating and treating based on severity of
respiratory distress AFTER supportive measures.

Formatting mirrors other pediatric respiratory
guidelines.



Background



Epidemiology

 Pneumonia is the leading cause of death in
children worldwide.

* |In the developed world, the annual incidence of
pneumonia is 3-4 cases per 100 children <5 years

old.

* We have very high rates of pediatric pneumonia
in the YK Delta.

— Recurrent pneumonia leads to chronic lung disease
and bronchiectasis.

— Bronchiectasis has a high mortality rate, with patients
dying in their 30’s in local study cohorts.



Etiology

e Difficult to determine true pathogen in most

cases.
e \/iruses more common in infants and toddlers.

— RSV detected in 40% of children <2 years.
e Bacteria more common in older children.



Etiology - Common Trends

S. pneumoniae is the most common bacterial
cause of pneumonia in children.

Viruses account for 14-35% of pneumonia cases,
and as high as 50% of cases in young children.

Viruses are more commonly identified in children
<5 years.

In.children >5 years, Mycoplasma pneumoniae
and Chlamydia pneumoniae are more common.

Source: UpToDate



Bacterial Causes in Children <5 Years

S. pneumoniae is the single most common bacterial
pathogen causing pneumonia in all patients beyond
the first few weeks of life.

H. influenzae type b is a rare cause of pneumonia in
countries with universal childhood immunization.

S. aureus (particularly CA-MRSA) and S. pyogenes are
becoming increasingly frequent causes of CAP,

particularly those complicated by necrosis and
empyema.

The prevalence of M. pneumoniae and C. pneumoniae
may be increasing in preschool children with CAP.

Source: UpToDate



Bacterial Causes in Children >5 Years

e S. pneumoniae is the most common typical
bacterial cause of pneumonia in children older
than five years.

* M. pneumoniae Is more common among
children =5 years than among younger
children.

e C. pneumoniae also is emerging as a frequent
cause of pneumonia in older children and
young adults.

Source: UpToDate



* Strep pneumo

* Strep pneumo

e Strep pneumo!!

So...



Diagnosis



Pneumonia is a clinical diagnosis.

* CXR findings are not required to make the
diagnosis of pneumonia. Consistent history and
focal crackles on exam are sufficient.

* However, given the high incidence of chronic
lung disease in our population, physical exam
findings are not always reliable.

— A child can have clear lungs with an infiltrate.
— A child can have frank crackles with a clear CXR.

 Thus, we have a low threshold to order CXRs in
our patients and interpret the results in light of
the entire clinical picture.



Treatment decision should be based
on severity of respiratory distress.

Signs of Respiratory Distress

Ue

0 N OO O B WM

Tachypnea, respiratory rate, breaths/min®
Age 0-2 months: =60

Age 2-12 months: =50

Age 1-5 Years: =40

Age =5 Years: =20

. Dyspnea
. Retractions (suprasternal, intercostals, or subcostal)

Grunting

. Nasal flaring
. Apnea
. Altered mental status

Pulse oximetry measurement <90% on room air

* Adapted from World Health Organization criteria.

Tachypnea
0-2 mo: =60
2-12 mo: =50
12-24 mo:. =40

Hypoxia
=90% while awake
=88% while asleep
Sustained for =10
minutes

Moderate to severe
respiratory distress

Sustained tachypnea.

Increased work of
breathing, and/or
hypoxia

Mild or no
respiratory distress
Intermittent tachypnea,
increased work of
breathing, and/or
hypoxia




To admit or not to admit?

* Children with moderate to severe respiratory
distress after supportive measures should be
admitted to YK or sent to Anchorage by

medevac.

e Who stays? Who goes?
— Stay tuned for exciting developments in this area!

— A multidisciplinary team is working on this!



Labwork

* Moderate to severe respiratory distress
(admission anticipated):
— CBC
— CRP
— Blood culture
— RSV and flu (if <3 years)
— Sputum and culture (if >5 years)

* Mild or no respiratory distress (outpatient
management): No labwork required



Cough * fever

Institute SUPPORTIVE MEASURES

Then reassess respiratory distress

— A

Moderate to severe
respiratory distress
Sustained tachypnea,
increased work of
breathing, and/or
hypoxia

v

* CXR (PA & lateral)

» CBC, CRP, and blood culture

« RSV and flu if <3 years

» Sputum culture if >5 years and able

—_—

R S

Mild or no
respiratory distress
Intermittent tachypnea,
increased work of
breathing, and/or
hypoxia

v

Consider CXR If <5 years
old given high rates of
pneumonia in Alaska

Native population.




SUPPORTIVE MEASURES
-control fever, as it can be an
iIndependent cause of
respiratory distress and
tachycardia
-nasal suction with nasal bulb
syringe and olive tip plus saline

-hydration

-gentle P&PD/CPT if helpful
-saline neb (0.9%)

-consider albuterol trial,
especially in Alaska Native
patients as they have high rates
of RAD




Management
Now what?



Management/Treatment?



Some background...

Look what Leslie
found in the Kasigluk
clinic!

(That’s where she is
right now.)




2003 Antibiogram

YKDRH LAB
Antibiotic Susceptibility Report
Non-Urines 01/02/02 - 01/04/03
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ﬁ\" \\\(\e S o+ o'b Q\\‘(\ & @0\\\0 > rﬁ\ @@Q‘\%& %
Top Organisms/ # ?3(\ (N Oé\ 0/ S/ 8 Q°Q o*"b Q‘?‘0 Q\Q Q> 4848 '\*\@A’b
Enterococcus faecalis (D) /41 100 100 100 83| 10 95
Beta Strep, nonA,NonB /33 100 97 100
Streptococcus agalactiae (B) /13 | 100 100 100
9pi00000E-PYEGeNea=Hins +00 0o 00|
Streptococcus pneumoniae /47 90 100 98|100 74 60 83 83|100
iy . el B T4 NE L ) T8~ 20| 97| 91| 73| 95| 26| 99 15 — 98| 92 T00| 99
Staphylococcus epidermidis /25 | 25| 10| 25| 25| 25 25| 0| 838|100} 80! 84| 36| 84| 25} 25 96| 58 84|100
Haemophilus influenzae /31 81| 83 100| 94! 88({100 100 71
Pseudomonas aeruginosa /49 20 29 92 82 90 76 90
Proteus vuigaris /30 g7{ 7| 40 100{100[100/100{ 73| 97 100 100| 60 73 93[100{100
Proteus mirabilis /48 98| 94| 98 100/100| 98{100| 96|100 100 100] 98 92 21100f 96
Klebsiella pneumoniae /50 92| 8| 88 94[100| 88} 96| 90[100 98 100{ 70 60 92| 94| 92
Klebsiella oxytoca /44 98| 2| 18 93| 98/100| 95| 84| 98 98 98| 27 36 98} 98| 98
E. coli /711 91| 47! 86 98| 99| 98| 98| 96| 99 97 99| 47 49 78] 97| 68
Enterobacter Cloacae /29 10| 17| 10 79| 66| 17| 83| 41100 90 100/ 0 83 83| 86| 93

Non urines — includes wounds, ears, positive blood cultures, anything EXCEPT urines



Strep pneumo

* Historically, the YK Delta has had high
resistance rates of S pneumo for penicillins.

e Asaresult, we used ceftriaxone as the first-
line treatment for pneumonia.

* However, resistance rates are decreasing.



2014 Antibiogram
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Zoomed in...
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Low penicillin resistance for S pneumo

e Ampicillin.and amoxicillin are now the first-
line drugs of choice for CAP.

* Dosing on guideline is based on local MIC:
— Ampicillin 50 mg/kg/dose IV Q6h
— Amoxicillin 45 mg/kg/dose PO Q12h



theumonia—LNo pneumoniaTNo pneumonia—l—Pneumoniaﬁ

Ireatment Consider other Ireatment for 10 days

1* line: ampicillin 50 mg/kg/dose IV Q6h diagnoses: RAD, 1** line: amoxicillin 45 mg/kg/dose PO BID
2" line: Unasyn 50 mg/kg/dose IV Q6h bronchiolitis, TB, 2" line: Augmentin 45 mg/kg/dose PO BID
3" line: ceftriaxone 75 mg/kg/dose IV Q24h acidosis, toxins, etc. 3" line: cefdinir 7 mg/kg/dose PO BID




This is in line with national guidelines.

Table 5. Selection of Antimicrobial Therapy for Specific Pathogens

Pathogen Pamntem therapy

Oral thempy (step-down therapy
o mid mfection)

Streptococous pneunonae with  Prefesed: ampalin {150-200 mgfkglday every
MICs for pemscllin =20 ugfnl 6 houms) or pemsailin {200 000-250 000 Ufg iy
every 4-8 h);

Aternatves: cefraxone
50-100 mghkglday every 12-24 hours) (preferred
for parenteral cupatent therapy) or cefotaame
{180 mgfhkglday every 8 houms); may also be
effectve: dindamyan @0 mglkglday every
6-8 howrs) or vancomyan @060 mg/kglday every
6-8 hows)

Preferrad: amaaclin {390 mg/kglday n
2 doses or 45 mgfkg/dyy in 3 doses);

Mternatives: ssoond o thrd-genamstion
cephabspoan oefpodoxme, osfuwroxme,
ocebozi); ordl levoflasan, if susomthie
{16-20 mg/kglday in 2 doses for chideen
6 months © 5 yeas dd and 8-10 mglkgday
onoe daly for childken 5 10 16 years od;
maamum daly dose, 750 mg) or ora

nexid (30 mgfkglday in 3 doses for
chidmn <12 years old and 20 mg/fegfday
n 2 doses for chidren =12 years old)



Caveats

For PCN allergy: If reaction was non-
anaphylactic, may trial amoxicillin with
monitoring. If reaction was anaphylaxis, treat with

a cephalosporin. If any questions, please obtain a
pediatrics consult.

Azithromycin: Do not prescribe azithromycin
unless there is evidence of an atypical pathogen
and child is >5 years.

RUL infiltrate: consider starting with Augmentin/
Unasyn to cover for oral anaerobes.




Exceptions

RUL infiltrate = consider antibiotic with oral
anaerobe coverage

— Augmentin/Unasyn

— Clindamycin

Child received amoxicillin/ampicillin in last 30 days
— go to second-line: Augmentin/Unasyn.

Child is incompletely immunized: consider broader-
spectrum coverage.

Effusion in patient with possible sepsis, consider
Vanco



When is ceftriaxone indicated as
first-line therapy?

* Hospitalized patients who are not
appropriately immunized.

* |n regions where pneumococcus has high-level
oenicillin resistance.

e Patients with life-threatening infection,
including empyema. (also consider adding
Vanco)



_
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Tra nslanon

Are y@ur shots up to date?"

Definitions: Fully Immunized — Hib

<4 months 1 dose

<6 months 2 doses

6-12 months 3 doses

212 months 2 total doses of vaccine, the first of which

was at 12-14 months of age

212 months 3 total doses of vaccine, the first at <12
months of age, the second at <15 months
of age, and the third at 212 months of age

215 months first dose of vaccine was at or after 15

months of age

[LOE: &0 Moderate quality] (ASA, 2011)

(& seattle Childrens

“5 (B in

=%



Hideous Table of Antimicrobial

Therapy Choices

Table 5. Selection of Antimicrobial Therapy for Specific Pathogens

Patiogen teml therapy

Oral them

{150-200 mg/kglday
§n {200 000-250 000

Streptococcus pneumnonae with
MICs for perscilin =2.0 ugfmlL

ary 12-24 hours)
nt theragy) or

{50-100 mghgiday
for parenteral cutpat
{150 mgfkgiia
eff
6-8 howrs) or van
6-8 howrs)

f-G-'nc_Ytq dan
ryan (40-80 mglkgld

Prefesed: osf
2.24 h

12-24

{100 mgfeg/day e

MNternatives: ampicilin
00200 mgfg/dm
{16-20 mgfkg/day e

r nhs 1

{4060 mgfig/d

Growp A Streptococous

6 howrs) or amp
very 8 hours);

Ufegidary e
{200 mghkg/lda

Mternatves: ceftriaxone 50100 mg/kglday
12-24 hows) or cefotaxme (150 mgfkgiday
8 hours); may also be effect

{40 mglegfday ev

R noomyan 80-60 mgfglday
6-8 hours or dosing 10 an AUCMIC rato of
>400) or clindam 0 mgkglday

20id {30 mgfkg/day eve
<12 yeas dd and 20 mg/kg/day

for chidres
12 hows for children =12 yeas oid)

ryan (30-60 my
om g t

y 6-8 hows);

Preferred: amaaclin (30 mg/kglday in
2 doses o 45 mgfkg/day in 3 doses);

Nternatives: seocond or thrd-genamstion
cephabsposn feefpodoxme, cefuroxime
cefpoz f susosptbie
{16-20 mgfkgday in 2 doses for o

nths 1o 5 yeas oid and 8-10 mgfkg

dren 5 10 168 years od;
menamum dady dose, 750 myg) or orsl

id {30 mg/kglday in 3 doses for

sn <12 years old and 20 mgfgfday

n 2 doses for chidren =12 years od)

Preferrad 18

0 mg/feg/day

manarmum daiy do
¥a nexo'd

50-75 mglkglday in
n V {50-75 mg/kgiday in

Preferred: aman
2 doses), or pen
3 or 4 doses);

Nternative: oral dindamyan®
40 mgfkgday in 3 doses)

Prafarred

sral cephalexn (75-100 mgfhkg/day

e

Mterrat xal cindamyon®
B040 mgfkgdaym 3 or 4

od: oral dindan
n 3 or 4 doses);

yon {3040 mg/fg/day

Mternat o=l inezaid
{30 mg/kglday in 3 doses for
<12 years and 20 mgkglday in 2 dos
dren =12 yeams)

for c

Preferred




Hideous Table of Antimicrobial
Therapy Choices

Haemophilus influerza, ty
{AF) o nontypeable

y 122
twome {150 mglglday eve
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Hideous Table of Empiric
Antibiotic Choices
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Change is scary.
What if it doesn’t work?



Follow-up Studies

* Dinur-Scheiter et al (2013): 319 children aged 3
months to 2 years admitted with non-
complicated pneumonia between 2003-2008
treated with either penicillin/fampicillin or

cefuroxime.
— No difference in number of days of IV treatment, days
of supplemental oxygen requirement, or length of

hospitalization.
— No significant difference in treatment failures.

— One week after admission, no difference between the
groups.



Follow-up Studies

 Amarilvo et al (2014): prospective, randomized
study with 58 children aged 3 months to 15 years
with community-acquired pneumonia. Children
were randomly assigned to receive low-dose
penicillin G, high-dose penicillin G, or cefuroxime
IV for 4-7 days.

— No significant difference in time to defervescence or
duration of hospitalization.

— There were differences in leukocyte counts and C-

reactive protein at discharge, but these “were of
guestionable clinical significance.”
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A)'m«_-A HEALTH CORPORATION Pediatric Community-Acquired Pneumonia (CAP) >3 months
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Case Scenarios



Treatment for CAP

* Outpatient
— Amoxicillin 45mg/kg PO BID X 10d
— Augmentin 45mg/kg PO BID X 10d
— Cefdinir 14mg/kg/d div BID

* Inpatient/Transfer
— Ampicillin 50mg/kg/dose IV g6h
— Unasyn 50mg/kg/dose IV g6
— Ceftriaxone 75mg/kg dose 1V q12



Case Scenario

14 month old female
with h/o previous RUL
PNA 1/2015 presents to
ED with 1 wk cough and
runny nose, fever

v/s: T 102.8 HR 185 RR
52 Sp02 98 % RA

PE: lungs clear

TX: Amoxicillin 45mg/kg
PO bid X 10d




Follow Up Exam

14 month old presents for f/
u evaluation with increased
lethargy, decreased oral
intake, decreased number
of wet diapers, moaning at
times

v/s T98.9 HR 154 RR 34
Sp02 98% on RA

PE: pale, child laying on
mother, course breath
sounds, dry mucous
membranes, cap refill < 4
sec

What do we do now?




Case Scenario 2.

12 month old female
presents to health aide at
3PM with cough X 4 days,
fever X 2 days Tm 101
and pulling at ears.
Diffuse wheezing course
crackles.

V/S: T101.4 HR 170 RR 64
sats 95% RA

Albuterol nebs given in
village clinic

V/S:100.7 HR 174 RR 72
sats 95% RA

Arrivesin ED commercial
flight 6PM




Pediatric systemic inflammatory response syndrome criteria

Leukocyte )
Heart rate count Systolic
Age beats/minute Respiratory rate blood
9 ( / ) P ry (leukocytes
group (breaths/minute) x pressure
Tachycardia | Bradycardia 103/mm 3) (mmHg)
Newborn (0 =180 <100 =50 >34 <59
daysto 1
week)
Neonate (1 >180 <100 >40 >19.5 0or <5 <79
week to 1
month)
Infant (1 >180 <90 >34 >17.50r <5 <75
month to 1
year)
Toddler and >140 NA >22 >15.5 or <6 <74
preschool
(»>1to 5
years)
School age =130 NA >18 >13.5 or <4.5 <83
(»5to 12
years)
Adolescent >110 NA >14 >11o0r <4.5 <90
(»12 to <18
years)

NA: not applicable.

Originally published in: Goldstein B, Giroir B, Randolph A, et al. International pediatric spesis consensus
conference: Definitions for sepsis and organ dysfunction in pediatrics. Pediatr Crit Care Med 2005; 6:2.
Correction published in: Gebara BM. Values for systolic blood pressure. Pediatr Crit Care Med 2005; 6:500.
Copyright © 2005 Lippincott Williams & Wilkins.



Initial management of shock in children

0 minutes Recognition of shock:

Diminshed peripheral pulses
Cool, pale, or mottled skin
Prolonged capillary refill time
Altered mental status
Tachycardia or bradycardia

5-15 minutes Identify and treat life-threatening conditions

Administer high flow oxygen

Perform endotracheal intubation in patients with airway compromise or
impending respiratory failure

Establish vascular access

12

Infuse isotonic crystalloid 20 mL/kg over 5 to 10 minutes in patients with
uncompensated shock*

Give patients with compensated shock 20 mL/kg over 5 to 20 minutes
For possible anaphylaxis, give epinephrine, diphenhydramine, and
hydrocortisone

Initiate continuous monitoring of heart rate, blood pressure, and pulse
oximetry

Obtain diagnostic studies (including bedside glucose)

12

Evaluate target endpoints:
Blood pressure (Sth percentile minimum)
Quality of pulses (strong, central + distal)
Skin perfusion (warm, cap refill <2 seconds)
Mental status (alert)
Urine output (21 mL/kg per hour, once effective circulating volume is restored)

T T
Inadequate response | | Targets achieved |

Continue monitoring and treatment
Admit to hospital

Begin treatment of glucose, electrolyte, and calcium abnormalities
For possible cardiogenic shock, begin vasoactive drug therapy®
For possible sepsis, give antibiotics
Repeat isotonic crystalloid infusion in 20 mL/kg boluses as needed for
persistence of decreased perfusion to a total of 60 mL/kg®
Evaluate target endpoints after each bolus

I

r 1
I Inadequate response | | Targets achieved I

Re pr d cause of shock

For ible h lemic shock, re luate estimate of fluid losses, continue

P YP
fluid replacement, consider colloid
For possible sepsis, unr ive to fluid, begin vasoactive drug therapy®

For hemorrhagic shock, give blood products

* For possible cardiogenic shock with hypovolemia, give 5 to 10 mL/kg of isotonic fluids (eg,
normal saline or Ringers lactate), infused over 10 to 20 minutes. Evaluate target end points
and slowly give another 5 to 10 cc/kg if there has been improvement or no change. For
patients with diabetic ketoacidosis, give 10 mL/kg of isotonic fluids over one hour.

« Such as inotropes or vasodilators. For newborns, prostaglandin E1.

A For patients with DKA who do not improve with 20 mL/kg, look for another cause of shock
before administering additional crystalloid. For possible cardiogenic shock, slowly give
another 5 to 10 mL/kg if there has been improvement or no change.

< Dopamine if normotensive, norepinephrine if hypotensive and vasodilated, and
epinephrine if hypotensive and vasoconstricted.

Adapted from: Carcillo JA, Fields Al Clinical practice parameters for hemodynamic support of
pediatric and neonatal patients in septic shock. Crit Care Med 2002; 30:1365.



Pediatric Advance Lifes Support septic shock algorithm

- Recog It | mantal and parf:

- Give oopgen and support wentdation, establsh
wascular accews and begin reossitabion aconrding
ko PALS guidelines

- Corskler VBG or ARG, lactabe, glucose, anized
ealowre, culbores, CIBE

1

Firsl leoinr: Push rapeated 20 mllkg boluses of sobonie
Flsid 1@ bo 3, 4. or more boluses based on pakient response
sddrbonal thersgasa:

i

T

Besgin vasnmctive dnog theraspy and Bfrate bo comrect
hamotansian - i i .

Ageiitianal flusd boses Transfuse bo Hgh =10 gtdL Trareshuse o Hgb =10 gfdl
Cipkirmire: arteral ooygen wsturation | | Optimize srterisl oxpgen sahoration
P hiina +- vasep 1 Addional Fd bolusas Additional Pusd kol

Conudsr milinons or nEroprussde Conuder spnesphrns or
Consihis delelamine dobuitaming + rasniperephices

= MOTE: Fluid refractory and dopamine- or norepinephrine-dependent shack defines patient
at risk for adrenal msufficiency. Draw baselinge cortisol, conssder ACTH stimulatson tast i
unsure of need for sterpids. If adrenal insufficiency ks suspected give hydrocortisone =2
migika bobes Tv: masimum 100 meg.

Beprintag with permission im: Amencan Acacemy of Pegiatrics, American Heart AssociEtion,
Management of Shock. In: Pediatric Advanced Life Supsort Provider Manual, Chameides L,
Samsan BA, Schexnayder 5. Hazinsk' MF (Edsl, American Heart Associghian, 2011, Copyright ©

201 1 Amsarican Hegrt Acsociabioe. %_l:,'ll'lll.":l-.l'
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