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What is a Clinical Pathway? “=®Childrens

An evidence-based guideline that decreases unnecessary variation and helps
promote safe, effective, and consistent patient care.



.:.Connecticut

Objectives of Pathway Childrens

« Standardize the approach to evaluation of pediatric patients presenting for
suspected nephrolithiasis/ urinary stones

 Limit repeated exposure to nephrotoxic medications in patients with abnormal
serum creatinine level

» Appropriate referral to subspecialty services when indicated

« Appropriate use of radiographic studies




®_ Connecticut

Why Is Pathway Necessary? “=®Childrens

* Increasing incidence of pediatric stone disease

 Shift to outpatient care, particularly in the Emergency Department

« Regional variability of use of CT scan as initial imaging modality despite
published guidelines

 Establish a multidisciplinary team approach to stone disease management
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Background Childrens

. Popul?tion-based study of ED visits in South Carolina for nephrolithiasis (1997-
2012):

o Doubling of risk for developing urinary stone disease with greatest increase between patients
15-19 years of age (Tasian et al. CJASN 11(3) 2016)

» Kids’ Inpatient Database of HCUP (1997-2012) and the HCUP National ED Sample
(2006-2011):°

o Increase in medical care for pediatric urolithiasis in the ED setting by 9% (Kusumi et. Al. Ped
Neph 2015)

o Increase in hospital charges by 20% for treatment of pediatric urolithiasis

« Cross-sectional study of children age 1-17 y.o. with diagnostic imaging for
kidney stones (2003-2011):3

o Average of 63% had CT scan as initial study vs 24% with ultrasound (N.B. — Image Gently
guidelines)



CLINICAL PATHWAY: S ERVES ASAGUIDE

AND DOES NOT

Suspected Nephrolithiasis REPLACE CLINICAL

JUDGMENT.

Indusion Criteria patients >1 year of age with high suspicion of urolithiasis AND symptom s/chief complaint of winary tract infection {UTI), flank pain,
nausea or vomiting
Exclusion Criteria: <1 year of age, concem for septic shock, chief complaint of symptom s consistent with UTI and/or, low su spicion for UTI {see UTI pathway )

'

UA conceming for UTI': Initial ED Evaluation: High risk patients’:

*  Nitrites OR *  Historyincluding pain, grosshematuria, nause a/vomiting, per sonal history of ne phrolithiasis Sclitary kidney
e leukocyteesterase *  Physical exam findings induding flank pain Congenital anomaly of

OR o labs: the kidney and urinary
e Migoscopy shows o Urinalysis {UA} with microscopy; urine cutureif UA concerning for UTI* tract (CAKUT)

bacteria OR o For high risk patients’, additicnal labs should idude Chem 8, and CBC with autc
e >S5WBC/hpf host

v Complexmedical
Initial ED Management: history
o  FEN/GI:
o NPO

o 20ml/kg NSbolus{max 1liter)
o Ondansetron 0.15 mg/kg IV PRN q8hr {max 8 mg/dose )
*  Paincontrol:
o Ketorolac 0.5 mg/kg/dose {max 30 mg/dose) IV q6hr
o Ifhighrisk’ or evidence of abnormal renal function, consider altermative
o Morphine 0.1 mg/kg/dose (max 5 mg/dose) IV q3hr PRN severe pain

Indeterminate
Consider low-dose {evidence of
CTscan of

anol g and/or
hydroureter without
identified calculus)

Negative for cakulus

Complete US
contrast

Positive 13v calculus

Patient to receive initi asabove, if not y

Obtain Chem 8, if not already cbtained

Notify Urology via IntelliDe s

Notify Nephrology via IntelliDesk if patient ishigh ris’ and/or abnomal renal function based on

Yes—P the following definitions:

o 2months-2years: Cr> 0.4 mg/dL
o 3years15years Cr> 0.7 mg/dL

No o >16years >1.0 mg/dL
o

We will be reviewing each component in the =
following slides.

This is the Nephrolithiasis ED Clinical Pathway.

DO

e VeslUApo!'livt)j

Reassessment
. For pain oral management, consider the following: e Treat per UTI Pathway
©  Ibuprofen 10 8 /kg/dose (i g) q6hr pain «  Blood work (if not previously obtaine d):
o Ifhighrisk® or evidence ofabnormal renal function, consider o CBC with differential
Acetaminophen 15 mg/kg/dose PRN gbhr (max 1000 mg/ o Renal function panel
dose OR 75 mg/kg/day; not to exceed 4,000 mg/day) o Blood culture, if concern for obstructed stone and/or
o Oxycodone 0.1 mg/kg/dose (max 5-10 mg/dose) qdhr PRN severe signs of sepsis

pain
e Tamsulosin PO 0.4 mg daily if age >2 years AND ureteral calculus
e Trial PO clear liquids

Update Urology to determineneed for admission and
plan of care, if not already consulted.
Discharge Griteria

Pain well-controlled on oral
analgesics
Tolerating PO

Discharge instructions:
*  Strainurine

. Drink encugh fluids for urine to be dear
«  Returnto EDif pain not controlled, not

Meets criteria for admission?
«  Nottolerating PO
*  Painnotcontrolled with oral

Admit to Urology service.
Nephrology consultif:

*  Abnormal renal Ye: analgesics N tolerating PO, or fever
function (see above) *  Need for M antibiotics *  Medications:
High risk patient’ Per Urd ogy recommendation ©  Antiemetics, antibiotics & pain

Fever 2101.5°F medicationsifneeded Ifnarcotics
are prescribed, a maximum of 3 day
should be pedified.

o Tamsulosin as directed by Urology

«  EDtoplace Urology referral in Epic

0 2weeks for stone in ureter

O 46 weeksif stone in kidney

CONTACTS: SHERENE MASON, MD, MBA | COURTNEY ROWE, MD | ERIC HOPPA, MD

©2019 Connecticut Children's Medcal Center. All ighes reserves.




Inclusion Criteria: patients presented to Emergency Department (ED) who are >1 year of age with high suspicion of urolithiasis AND symptomatic/chief complaint of

urinary tract infection (UTI), flank pain, nausea or vomiting

Exclusion Criteria: <1 year of age, concem for septic shock, chief complaint of symptoms consistent with UTI and/or, low suspicion for UTI (see UTI pathway)

= = =
UA conceming for UTI*: Initial ED Evaluation: High risk patients’:
*  Nitrites OR «  Historyincliding pain, grosshematuria, nause a/vomiting, per sonal history of ne phrolithiasis *  Solitary kidney
e  leukooyteesterase e Physical exam findings induding flank pain *  Congenital anomaly of
oR o labs: the kidney and urinary
e Migoscopy shows o Urinalysis {UA} with microscopy; urine cutureif UA concerning for UTI* tract (CAKUT)
bacteria OR o For highrisk patients’, additional labs should idude Chem 8, and C5C with auto
e >S5WBC/hpf host
v + Complexmedical
Initial ED Management: history
o  FEN/GI:
o NPO
o 20ml/kg NSbolus{max 1liter)
o Ondansetron 0.15 mg/kg IV PRN q8hr {max 8 mg/dose)
*  Paincontrol:
. . . . . o Ketorolac0.5 mg/kg/dose {max 30 mg/dose) IV qshr
o Ifhighrisk’ or evidence of abnormal renal function, consider alterrative
Nephrolithiasis should be suspected in patients o s e e g e
Q h Q N D _I: I k . Consider low-dose it
CTscan of i ) Consider cther diagnosis
with urinary symptoms A ank pain b g vt —— o o)
convast droureter without
- - - = identified calculus)
with/without nausea or vomitin
g L] Patient to receive initi asabove, if not

A personal history of nephrolithiasis should also
raise the clinical suspicion.

Very young patients under 1 y.o., those presenting

with sepsis, and patients with high likelihood of UTI
alone will be excluded.

*  Obtain Chem 8, if not already chtained

*  Notify Urology via IntelliDe s
*  Notify Nephrology via IntelliDesk if patient ishigh ris’ and/or abnormal renal function based on
Yes—P the following definitions:
o 2months-2years: Cr> 0.4 mg/dL

o 3years15years Cr> 0.7 mg/dL
No o >16years >1.0 mg/dL
o

Creatinine thatinaeasesby 50% from baseline or inaeasesby 0.3 mg/dL

v
Consider other
diagnosis & treat off
athw Urinalysis

ﬁm (UA i for
infection’

Yes{UA pos’livt)ﬁ

Reassessment
For pain oral management, consider the following:
o Ibuprofen 10 mg/kg/dose (i g) q6hr pain
o Ifhighrisk’ or evidence ofabnormal renal function, consider
Acetaminophen 15 mg/kg/dose PRN gbhr (max 1000 mg/
dose OR 75 mg/kg/day; not to exceed 4,000 mg/day)
o  Oxycodone 0.1 mg/kg/dose (max 5-10 mg/dose ) qdhr PRN severe
pain

Suspected Infection

o Treat per UTIPathway
*  Blood work (if not previously obtained):

o CBC with differential
o Renal function panel

o Blood culture, if concern for obstructed stone and/or

signs of sepsis

e Tamsulosin PO 0.4 mg daily if age >2 years AND ureteral calculus

e Trial PO clear liquids
Update Urology to determine need for admission and
plan of care, if not already consulted.

I‘i

Meets criteria for admission?
«  Nottolerating PO
*  Painnotcontrolled with oral

Admit to Urology service.
Nephrology consultif:
*  Abnormal renal
function {see above)
High risk patient’

analgesics
*  Need for M antibiotics
e Per Urdogy recommendatior
s Fever 2101.5°F

Discharge Griteria:
*  Painwell-controlled on oral

analgesics
«  Tolerating PO

e Strain urine

*  Medications:

CONTACTS: SHERENE MASON, MD, MBA | COURTNEY ROWE, MD | ERIC HOPPA, MD

©2019 Connecticut Children's Medcal Center. All ighes reserves.

Discharge instructions:

Drink encugh fluids for urine to be dear
Return to ED if pain not controlled, not
tolerating PO, or fever

©  Antiemetics, antibiotics & pain
medicationsifneeded Ifnarcotics
are prescribed, a maximum of 3 day
should be pedified.
o Tamsulosin as directed by Urology
«  EDtoplace Urology referral in Epic
0 2weeks for stone in ureter
O 46 weeksif stone in kidney




Laboratory evaluation and medical
management can occur simultaneously.

Consider awaiting results of serum creatinine
prior to administering NSAIDs.

In high risk groups we suggest early
discussion with Nephrology regarding pain
management.

CLINICAL PATHWAY:

Suspected Nephrolithiasis

THIS PATHWAY
SERVES AS AGUIDE
AND DOES NOT
REPLACE CLINICAL

JUDGMENT.

History including pain, gross hematuria, nausea/vomiting, personal history of nephrolithiasis

Initial ED Evaluation:

Physical exam findings including flank pain

Labs:

o Urinalysis (UA) with microscopy; urine culture if UA concerning for UTI*
o For high risk patientsz, additional labs should iclude Chem 8, and CBC with auto differential

|. FEN/GI:

Iumd: Management:

Y Trstory \

FEN/GI:
o NPO

Initial ED Management:

o 20 mL/kg NS bolus (max 1 liter)
o  Ondansetron 0.15 mg/kg IV prn g8hr (max 8 mg/dose)

Pain control:

o  Ketorolac 0.5 mg/kg/dose (max 30 mg/dose) IV g6hr

o If high risk? or evidence of abnormal renal function, consider alternative
o Morphine 0.1 mg/kg/dose (max 5 mg/dose) IV g3hr PRN severe pain

| o Creatinine thatinaeasesby 50% from baseline or inaeasesby 0.3 mg/dL

i 2
Consider other
diagnosis & treat off

w:

Urinalysis

ﬁm (UA i for
infection’2.

Yes{UA po!’live)—‘

Reassessment
. For pain oral management, consider the foll
o 10

lowing:

dose
High risk patientsz:
Solitary kidney

>2 years

ormal renal function, consider

0t 1o exceed 4,000 mg/day)
ax 5-10 mg/dose ) gdhr PRN severe

g) qéhr pain

PRN g6hr (max 1000 mg/

AND ureteral calculus

Congenital anomaly of
the kidney and urinary
tract (CAKUT)
Immunocompromised
host

Complex medical history

Update Urology to determine need for admission aif
plan of care, if not already consulted.

Meets criteria for admission?
«  Nottolerating PO
*  Painnetcontrolled with oral

analgesics
*  Need for M antibiotics
«  Per Urdogy recommendatior
s Fever 2101.5°F

o

Suspected Infection
o Treat per UTIPathway
*  Blood work (if not previously obtaine d):
e

)

UA conceming for UTI™:

CONTACTS: SHERENE MASON, MD, MBA | COURTNEY ROWE, MD | ERIC HOPPA, MD

. ED to place Urology referral in Epic

Nitrites OR
Leukocyte esterase
OR

Microscopy shows
bacteria OR
>5 WBC/hpf

o

Antemencs, anubiotics & p:
medicationsifneeded. Ifnarcotics
are prescribed, a maximum of 3 day
should be pedified.

o Tamsulosin as directed by Urology

0 2weeks for stone in ureter
O 46 weeksif stone in kidney

©2019 Connecticut Children's Medcal Center. All ighes reserves.




Providers should complete a thorough,
focused history to assess for symptoms
and risk factors.

Patients with CAKUT have underlying
chronic kidney disease.

High risk patients may require additional
evaluation and specialty consultation.
Renal function panel provides the pertinent
metabolic assessment for these patients.

THIS PATHWAY

CLINICAL PATHWAY: SERVES AS A GUIDE

AND DOES NOT

Suspected Nephrolithiasis REPLACE CLNICAL

Initial ED Evaluation:
History including pain, gross hematuria, nausea/vomiting, personal history of nephrolithiasis
Physical exam findings including flank pain
Labs:
o Urinalysis (UA) with microscopy; urine culture if UA concerning for UTI*
o For high risk patientsz, additional labs should iclude Chem 8, and CBC with auto differential

Initial [D Management: AN \

|- FEN/GI:

Initial ED Management:

FEN/GI:
¢} NPO
o 20 mL/kg NS bolus (max 1 liter)
o  Ondansetron 0.15 mg/kg IV prn g8hr (max 8 mg/dose)
Pain control:
o  Ketorolac 0.5 mg/kg/dose (max 30 mg/dose) IV g6hr

o If high risk? or evidence of abnormal renal function, consider alternative
o Morphine 0.1 mg/kg/dose (max 5 mg/dose) IV g3hr PRN severe pain

| o Creatinine thatinaeasesby 50% from baseline or inaeasesby 0.3 mg/dL |

i 2
Consider other
diagnosis & treat off
athw Urinalysis
No (UAnegati ing for YeslUAposilive)j
v infection’2.

Reassessment Suspected Infection
. For pain oral management, consider the following: e Treat per UTI Pathway
o 10 8) qbhr pain *  Blood work (if not previously obtaine d):
o ormal renal function, consider o ik

‘dose PRN g6hr (max 1000 mg/ o
0L 10 exceed 4,000 mg/day)

5.1 ma/doe) e Pt severe /  UA conceming for UTI":

i e Nitrites OR

L fremrmmmemee| e leukooyte esterase
OR

e Microscopy shows
bacteria OR

e  >5WBC/hpf

High risk patientsz:
Solitary kidney
Congenital anomaly of
the kidney and urinary
tract (CAKUT)
Immunocompromised
host

Complex medical history

Meets criteria for admission?

«  Nottolerating PO

*  Painnetcontrolled with oral
analgesics

*  Need for M antibiotics

Antemencs, anubiotics & p:
medicationsifneeded. Ifnarcotics
are prescribed, a maximum of 3 day
should be pedified.

o Tamsulosin as directed by Urology
. ED to place Urology referral in Epic
0 2weeks for stone in ureter
O 46 weeksif stone in kidney

o

«  Per Urdogy recommendatios
s Fever21015%

CONTACTS: SHERENE MASON, MD, MBA | COURTNEY ROWE, MD | ERIC HOPPA, MD

LAST UPDATED: 1

©2019 Connecticut Children's Medcal Center. All ighes reserves.




Imaging Modality:
* Retroperitoneal/ renal bladder

ultrasound (RBUS) —
recommended by AUA as the
18t line study for children with

suspected stones

If indeterminate but high
suspicion for stone exists then
consider low-dose CT scan

If stone confirmed on either
Imaging Urology should be
notified.

Contact Nephrology for patients
In high risk group and those
with abnormal serum creatinine
level.

CLINICAL PATHWAY: S ERVES ASAGUIDE

- - - AND DOES NOT
Suspected Nephrolithiasis REPLACE CLINICAL

JUDGMENT.

nausea or vomiting

Indusion Criteria patients >1 year of age with high suspicion of urolithiasis AND symptom s/chief complaint of winary tract infection {UTI), flank pain,
Exclusion Criteria: <1 year of age, concem for septic shock, chief complaint of symptom s consistent with UTI and/or, low su spicion for UTI {see UTI pathway )

v
UA conceming for UTI*: Initial ED Evaluation: High risk patients’:
*  Nitrites OR «  Historyincliding pain, grosshematuria, nause a/vomiting, per sonal history of ne phrolithiasis *  Solitary kidney
e leukocyteesterase *  Physical exam findings induding flank pain *  Congenital anomaly of
OR o labs: the kidney and urinary
e Migoscopy shows o Urinalysis {UA} with microscopy; urine cutureif UA concerning for UTI* tract (CAKUT)
bacteria OR o For high risk patients’, additicnal labs should idude Chem 8, and CBC with auto .
o >5WBC/hpf host
v o Complexmedical
Initial ED Management: history
. FEN/GI:
o NPO
o 20ml/kg NSbolus{max1liter)
A |ndetermi nate o Ondansetron 0.15 mg/kg IV PRN q8hr (max&mg/dose)
Consider low-dose . E
(evidence of
CT scan of .
. 44— hydronephrosis and/on
abdomen/pelvis w/o . 2
hydroureter without = indeterminate
contrast . . i (eidence of Consider ccher diagnosis
identified calculus) i oo andc e <o for cakubus & treat of fpatway
ki identied caculus) Positive for calculus
Ty YO
. Patient to receive initial management as above, if not already received
. Obtain Chem 8, if not already obtained
° Notify Urology via IntelliDesk
° Notify Nephrology via IntelliDesk if patient is high risk? and/or abnormal renal function based on
Yes—P the following definitions:
o 2 months-2 years: Cr> 0.4 mg/dL
o  3years-15 years: Cr> 0.7 mg/dL
No o  >16years: >1.0 mg/dL
o  Creatinine thatincreases by 50% from baseline or increases by 0.3 mg/dL
- oo o ST Ty
Consider other o Oxycodone 0.1 ma/ka/dose (max 5-10 ma/dose] adhr PRN severe | T |
i
diagnosis & treat off o oo PO 0.4mg daily if age >2 years AND weteral calcuhus
. Trial PO clear liquids

pathwa
Update Urology to determine need for admission and
plan of care, if not already consulted.
Discharge Griteria:
*  Painwell-controlled on oral

analgesics
«  Tolerating PO

Discharge instructions:
e Strain urine
Drink encugh fluids for urine to be dear
Return to ED if pain not controlled, not
tolerating PO, or fever
*  Medications:
©  Antiemetics, antibiotics & pain
medicationsifneeded Ifnarcotics
are prescribed, a maximum of 3 day
should be pedified.
o Tamsulosin as directed by Urology
. ED to place Urology referral in Epic
0 2weeks for stone in ureter
O 46 weeksif stone in kidney

Meets criteria for admission?

«  Nottolerating PO

*  Painnotcontrolled with oral
analgesics

*  Need for M antibiotics

e Per Urdogy recommendatior

& Fever21015°F

Admit to Urology service.
Nephrology consultif:
¢ Abnormal renal
function {see above)
High risk patient’

CONTACTS: SHERENE MASON, MD, MBA | COURTNEY ROWE, MD | ERIC HOPPA, MD

©2019 Connecticut Children's Medcal Center. All ighes reserves.




CLINICAL PATHWAY:

Suspected Nephrolithiasis

THIS PATHWAY
SERVES AS A GUIDE

AND DOES NOT
REPLACE CLINICAL
JUDGMENT.

Indusion Criteria patients >1 year of age with high suspicion of urolithiasis AND symptom s/chief complaint of winary tract infection {UTI), flank pain,

nausea or vomiting

Exclusion Criteria: <1 year of age, concem for septic shock, chief complaint of symptom s consistent with UTI and/or, low su spicion for UTI {see UTI pathway )

'

UA conceming for UTI':
. Nitrites OR

O

Initial ED Evaluation:
History including pain, grosshematuria, nause ajvomiting, per sonal history of ne phrolithiasis

High risk patients’:
Solitary kidney

*  leukocyteesterase *  Physical exam findings induding flank pain Congenital anomaly of

OR o labs: the kidney and urinary
e Migoscopy shows o Urinalysis {UA} with microscopy; urine cutureif UA concerning for UTI* tract (CAKUT)

bacteria OR o For high risk patients’, additicnal labs should idude Chem 8, and CBC with autc
e >S5WBC/hpf host

v Complexmedical
Initial ED Management: history
. FEN/GI:

o NPO
o 20ml/kg NSbolus{max 1liter)
o Ondansetron 0.15 mg/kg IV PRN q8hr {max 8 mg/dose )
*  Paincontrol:
o Ketorolac 0.5 mg/kg/dose {max 30 mg/dose) IV q6hr
o Ifhighrisk’ or evidence of abnormal renal function, consider altermative

o 1 (max 5 mg/dose} IV q3hr PRN
—— - ' Consider other diagnosis
=== Negative for calculus g
o _CompleteUS & treat off pathway
identified calculus)
Positive 13v calculus
*  Patent toreceive initi asabove, if not y
*  Obtain Chem 8, if not already cbtained
«  Notify Urolagy via IntelliDe sk
*  Notify Nephrology via IntelliDesk if patient ishigh ris’ and/or abnormal renal function based on
1 : 1 ;he '?i”ﬂ.fg'cxﬁé,) 0.4mg/dL
If the ultrasound is negative, consider an LR
o Creatinine thatinareasesby 50% from baseline or inareasesby 0.3 mg/dL

alternate diagnosis and treat off pathway.

diagnosis & treat off
athw

Fm,um

Reassessment
. For pain oral management, consider the following:
o Ibuprofen 10 mg/kg/dose (i g) q6hr pain
o Ifhighrisk’ or evidence ofabnormal renal function, consider
Acetaminophen 15 mg/kg/dose PRN gbhr (max 1000 mg/
dose OR 75 mg/kg/day; not to exceed 4,000 mg/day)
o  Oxycodone 0.1 mg/kg/dose (max 5-10 mg/dose ) qdhr PRN severe
pain
*  Tamsulosin PO 0.4 mg daily if age >2 years AND ureteral calculus

e Trial PO clear liquids
Update Urology to determine need for admission and
plan of care, if not already consulted.
Discharge Griteria:

Pain well-controlled on oral
analgesics
Tolerating PO

Yes{UA pos’livt)ﬁ
!

o Treat per UTIPathway
*  Blood work (if not previously obtained):
o CBC with differential
o Renal function panel
o Blood culture, if concern for obstructed stone and/or
signs of sepsis

Discharge instructions:
*  Strainurine
. Drink encugh fluids for urine to be dear

Meets criteria for admission?

Admit to Urology service. . Nottolerating PO

Nephrology consult if: *  Painnot controlled with oral . Return to ED if pain not controlled, not
*  Abnormal renal Ye: analgesics N tolerating PO, or fever

function (see above) *  Need for M antibiotics *  Medications:
*  Highrisk patient® Per Urd ogy recommendatio o Antiemetics, antibiotics & pain

Fever 2101.5°F medicationsifneeded Ifnarcotics
are prescribed, a maximum of 3 day
should be pedified.

o Tamsulosin as directed by Urology

«  EDtoplace Urology referral in Epic

0 2weeks for stone in ureter

O 46 weeksif stone in kidney

CONTACTS: SHERENE MASON, MD, MBA | COURTNEY ROWE, MD | ERIC HOPPA, MD

©2019 Connecticut Children's Medcal Center. All ighes reserves.




THIS PATHWAY

CLINICAL PATHWAY: SERVES AS A GUIDE

AND DOES NOT

Suspected Nephrolithiasis REPLACE CLINICAL

JUDGMENT.

nausea or vomiting

Indusion Criteria patients >1 year of age with high suspicion of urolithiasis AND symptom s/chief complaint of winary tract infection {UTI), flank pain,
Exclusion Criteria: <1 year of age, concem for septic shock, chief complaint of symptom s consistent with UTI and/or, low su spicion for UTI {see UTI pathway )

'

UA conceming for UTI': Initial ED Evaluation: High risk patients’:
*  Nitrites OR *  Historyincluding pain, grosshematuria, nause a/vomiting, per sonal history of ne phrolithiasis Sclitary kidney
e leukocyteesterase *  Physical exam findings induding flank pain Congenital anomaly of

OR o labs: the kidney and urinary
e Migoscopy shows o Urinalysis {UA} with microscopy; urine cutureif UA concerning for UTI* tract (CAKUT)

bacteria OR o For high risk patients’, additicnal labs should idude Chem 8, and CBC with autc
e >S5WBC/hpf host

v Complexmedical
Initial ED Management: history
o  FEN/GI:
o NPO

o 20ml/kg NSbolus{max 1liter)
o Ondansetron 0.15 mg/kg IV PRN q8hr {max 8 mg/dose )
*  Paincontrol:
o Ketorolac 0.5 mg/kg/dose {max 30 mg/dose) IV q6hr
o Ifhighrisk’ or evidence of abnormal renal function, consider altermative
o Morphine 0.1 mg/kg/dose (max 5 mg/dose) IV q3hr PRN severe pain

Indeterminate

Consider low-dose 5
{evidence of N o ¥
CTscan of ) Consider cther diagnosis
L N and/or Negative for cakulus
& hydroureter without pleteUs & treat of fpathway

If the urinalysis is concerning for infection, e

Notify Urology via IntelliDe s

fol |OW treatm e nt g u i d e I i n eS per th e U T I @ —_— ;:i'zlm;o;zg\;ﬁ:uﬁue* if patient ishigh ri andfor abnomal renal fnction based on

DO

©  2months-2 years: Cr> 0.4 mg/dL

3 years-15 years: Cr > 0.7 mg/dL
years: >1.0 mg/dL
U rin alysi S <gne thatinaeasesby 50% from baseline or inaeasesby 0.3 mg/dL

. 3 -

conceming for —Yes (UA posmve}j,

infection’? i {-" for it

e For pain oral management, consider the following: sus Cted |nfeCt|0n
o Ibiprofen 10 mg/kg/dORT gehr . Treat per UTI Pathway

8)
o Ifhighrisk’ or evidence of abnormal renal function)

Acetaminophen 15 mg/kg/dose PRN q6hr (max 10! i i i .
Acoioniiophen 1 mafkedus PRl ocle (N @ Blood work (if not previously obtained):

Pathway.
« Additional labs should be obtained, particularly
if there is a clinical concern for sepsis.

o Onycodone0.1 ma/kg/dose (max5-10 ma/dose) o o  CBC with differential
wain
* T losin X daily if years AN | cals 1
ooty e e AN e o Renal function panel

il e} Blood culture, if concemn for obstructed stone and/or
Pl signs of sepsis
e Pgin well-controlled on oral
anjalgesics
e Tdlerating PO
Discharge instructions:
i Meets ariteria for admission? *  Stain urine
ing PO *  Dfink encugh fluids for urine to be dear
Update Urology to determine need for admission and 1"« I £ 0 et controled, s
plan of care, if not already consulted. EEICER— i

1.5°F medicationsifneeded. Ifnarcotics

are prescribed, a maximum of 3 day
should be pedified.
o Tamsulosin as directed by Urology
. ED to place Urology referral in Epic
0 2weeks for stone in ureter
O 46 weeksif stone in kidney

CONTACTS: SHERENE MASON, MD, MBA | COURTNEY ROWE, MD | ERIC HOPPA, MD

©2019 Connecticut Children's Medcal Center. All ighes reserves.




THIS PATHWAY

CLINICAL PATHWAY: SERVES AS A GUIDE

AND DOES NOT

Suspected Nephrolithiasis REPLACE CLINICAL

JUDGMENT.

nausea or vomiting

Indusion Criteria patients >1 year of age with high suspicion of urolithiasis AND symptom s/chief complaint of winary tract infection {UTI), flank pain,
Exclusion Criteria: <1 year of age, concem for septic shock, chief complaint of symptom s consistent with UTI and/or, low su spicion for UTI {see UTI pathway )

v
UA conceming for UTI': Initial ED Evaluation: High risk patients’:
*  Nirites OR *  Historyincluding pain, grosshematuria, nause ajvomiting, per sonal history of ne phrolithiasis Solitary kidney
e leukocyteesterase *  Physical exam findings induding flank pain Congenital anomaly of
OR o labs: the kidney and urinary
e Migoscopy shows o Urinalysis {UA} with microscopy; urine cutureif UA concerning for UTI* tract (CAKUT)
bacteria OR o For high risk patients’, additicnal labs should idude Chem 8, and CBC with autc
e >S5WBC/hpf host
v Complexmedical
Initial ED Management: history
o  FEN/GI:
o NPO

o 20ml/kg NSbolus{max 1liter)
o Ondansetron 0.15 mg/kg IV PRN q8hr {max 8 mg/dose )
*  Paincontrol:
o Ketorolac 0.5 mg/kg/dose {max 30 mg/dose) IV q6hr
o Ifhighrisk or evidence of abnormal renal function, consider alternative
o Morphine 0.1 mg/kg/dose (max 5 mg/dose) IV q3hr PRN severe pain

Indeterminate

Consider low-dose -
{evidence of N o ¥
CTscan of . Consider cther diagnosis
R [ and/or CompleteUs Nogakva for calulus -& treat off pathway
conbrast hydroureter without

identified calculus)
Positive fst calculus
Patient to receive initi asabove, if not y
Obtain Chem 8, if not already chtained

Notify Urology via IntelliDe s

Notify Nephrology via IntelliDesk if patient ishigh ris’ and/or abnomal renal function based on
Yes—M the following definitions:

If the urinalysis is not concerning for infection,
continue ongoing assessment of pain control

o 2months-2years: Cr> 0.4 mg/dL

. 5 p: . v 5 %&EE%EE&:::;M.....n..mmmwum,/ul Urinalysis
and the patient’s ability to tolerate oral fluids (o) No (UA negative) conceming for
= f_@l & rnin Ye s{UA positive infection®?

and medications. Reassessment
° For pain oral management, consider the following: s obred:
o  Ibuprofen 10 mg/kg/dose (max 600 mg) g6hr PRN moderate pain [ . @ @ e

o If high risk® or evidence of abnormal renal function, consider
Acetaminophen 15 mg/kg/dose PRN g6hr (max 1000 mg/
dose OR 75 mg/kg/day; not to exceed 4,000 mg/day) ||

=

o  Oxycodone 0.1 mg/kg/dose (max 5-10 mg/dose) g4hr PRN severe Discharge Oteria

Pain well-controlled on oral

pain Tleracns 0
° Tamsulosin PO 0.4 mg daily if age >2 years AND ureteral calculus R
e  Trial POclear liquids e

consultit: / * Painnot cont o * Return to EDif pain not controlled, not
Abnormal renal Yps- alge o ———
function (see ab?ve) ®  Need . . .
& "*""*W“'J *evl Update Urology to determine need for admission and

plan of care, if not already consulted.

.

*  EDtoplace Urology referral in Epic
0 2weeks for stone in ureter
O 46 weeksif stone inkidney

CONTACTS: SHERENE MASON, MD, MBA | COURTNEY ROWE, MD | ERIC HOPPA, MD
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THIS PATHWAY

CLINICAL PATHWAY: SERVES AS A GUIDE

AND DOES NOT

Suspected Nephrolithiasis REPLACE CLINICAL

JUDGMENT.

nausea or vomiting

Indusion Criteria patients >1 year of age with high suspicion of urolithiasis AND symptom s/chief complaint of winary tract infection {UTI), flank pain,
Exclusion Criteria: <1 year of age, concem for septic shock, chief complaint of symptom s consistent with UTI and/or, low su spicion for UTI {see UTI pathway )

'

UA conceming for UTI': Initial ED Evaluation: High risk patients’:
*  Nitrites OR *  Historyincluding pain, grosshematuria, nause a/vomiting, per sonal history of ne phrolithiasis Sclitary kidney
e leukocyteesterase *  Physical exam findings induding flank pain Congenital anomaly of

OR o labs: the kidney and urinary
e Migoscopy shows o Urinalysis {UA} with microscopy; urine cutureif UA concerning for UTI* tract (CAKUT)

bacteria OR o For high risk patients’, additicnal labs should idude Chem 8, and CBC with autc
e >S5WBC/hpf host

v Complexmedical
Initial ED Management: history
o  FEN/GI:
o NPO

o 20ml/kg NSbolus{max 1liter)
o Ondansetron 0.15 mg/kg IV PRN q8hr {max 8 mg/dose )
*  Paincontrol:
o Ketorolac 0.5 mg/kg/dose {max 30 mg/dose) IV q6hr
o Ifhighrisk’ or evidence of abnormal renal function, consider altermative
o Morphine 0.1 mg/kg/dose (max 5 mg/dose) IV q3hr PRN severe pain

Indeterminate )\

Update Urology to determine need for admission and
plan of care, if not already consulted.

clowdoce

Update/consult Urology team.
The decision regarding disposition is based on

' Nouly Urology wia intellbe &
. Notify Nephrology via IntelliDesk|if patient is high rig and/or abnommal renal function based on
Yes—P the following definitions:
o 2months-2 years: Cr > 0.4 g/dL
o 3years-15years: Cr> 0.7 mig/dL
No o >16vyears >1.0mg/dL
o Creatinine thatinareases 0% from baseline or increases by 0.3 mg/dL

the response to initial management and results
of diagnostic evaluation.

Yes{UA pos’live)ﬁ
Suspected Infection

*  Treat per UTIPathway

Blood work (if not previously obtained):

CBC with differential

Renal function panel
gd aulture, if concern for obstructed stone and/or

sepsis

Meets criteria for admission?

¢ NottoleratingPO

e  Painnot controlled with oral
analgesics

o Need for IV antibiotics

e  Per Urology recommendation

Fever>101.5

Discharge instructions:
Strain urine
*  Drink encugh fluids for urine to be dear
*  Return to EDif pain not controlled, not
tolerating PO, or fever
*  Medications:
©  Antiemetics, antibiotics & pain
medicationsifneeded Ifnarcotics
are prescribed, a maximum of 3 day
should be pedified.
o Tamsulosin as directed by Urology
. ED to place Urology referral in Epic
0 2weeks for stone in ureter
O 46 weeksif stone in kidney

Admit to Urolog

function (see above)
High risk patient®

CONTACTS: SHERENE MASON, MD, MBA | COURTNEY ROWE, MD | ERIC HOPPA, MD

LAST UPDATED: 10.19.21
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CLINICAL PATHWAY: S ERVES ASAGUIDE

AND DOES NOT

Suspected Nephrolithiasis REPLACE CLINICAL

JUDGMENT.

nausea or vomiting

Indusion Criteria patients >1 year of age with high suspicion of urolithiasis AND symptom s/chief complaint of winary tract infection {UTI), flank pain,
Exclusion Criteria: <1 year of age, concem for septic shock, chief complaint of symptom s consistent with UTI and/or, low su spicion for UTI {see UTI pathway )

'

UA conceming for UTI': Initial ED Evaluation: High risk patients’:
*  Nirites OR *  Historyincluding pain, grosshematuria, nause ajvomiting, per sonal history of ne phrolithiasis Solitary kidney
e leukocyteesterase *  Physical exam findings induding flank pain Congenital anomaly of

OR o labs: the kidney and urinary
e Migoscopy shows o Urinalysis {UA} with microscopy; urine cutureif UA concerning for UTI* tract (CAKUT)

bacteria OR o For high risk patients’, additicnal labs should idude Chem 8, and CBC with autc
e >S5WBC/hpf host

v Complexmedical
Initial ED Management: history
o  FEN/GI:
o NPO

o 20ml/kg NSbolus{max 1liter)
o Ondansetron 0.15 mg/kg IV PRN q8hr {max 8 mg/dose )
*  Paincontrol:
o Ketorolac 0.5 mg/kg/dose {max 30 mg/dose) IV q6hr
o Ifhighrisk or evidence of abnormal renal function, consider alternative
o  Morphine 0.1 mg/kg/dose (max 5 mg/dose) IV q3hr PRN severe pain

B Indeterminate
Cuuz:esr;:vz’fom {evidence of
A an of < and/or
Z hydroureter without
contrast identified calculus)

Notify Urology via IntelliDe sk
Notify Nephrology via Ints

If the patient is admitted, consult
Nephrology if:

Meets criteria for admission?
¢  Nottolerating PO
e  Painnot controlled with oral
analgesics
e Need for IV antibiotics
e Per Urology recommendation
o  Fever>1015

Admit to Urology service.

Nephrology consult if:

e Abnormal renal
function (see above)

High risk patients’®

 Abnormal renal function
« High risk patients

Ibuprofen 10 mg/kg/dose (m

o Ifhighrisk’ or evidence of
Acetaminophen 15 mg/kg/dose
dose OR 75 mg/kg/day; not to exce

©  Oxycodone 0.1 mg/kg/dose (max 5-10 mg/d:
pain

*  Tamsulosin PO 0.4 mg daily if age >2 years AND ureteral cal
Lo clear iquids

cted stone and/or

High risk patientsz:

D Solitary kidney

D Congenital anomaly of
the kidney and urinary

Discharge Griteria:
Pain well-controlled on oral
analgesics

Tolerating PO

Discharge instructions:
. Strain urine

Meets criteria for admission?
«  Nottolerating PO

Admit to Urology service.

«  Drink encugh fluids for urine to be dear
tract (CAKUT) Nephrology consultif: «  Painnot controlled with oral «  Return to EDif pain not controlled, not
*  Abnormal renal Ye analgesics tolerating PO, or fever
i function (see above) *  Need for M antibiotics *  Medications:
L]
Im munocomprom ised *  Highrisk patient’ Per Urdogy recommendatios o Antiemetics, antibiotics & pain

Fever 2101.5°F medicationsifneeded Ifnarcotics
are prescribed, a maximum of 3 day:
should be pedified.

o Tamsulosin as directed by Urology

. ED to place Urology referral in Epic

0 2weeks for stone in ureter

O 46 weeksif stone in kidney

host
o Complex medical history

CONTACTS: SHERENE MASON, MD, MBA | COURTNEY ROWE, MD | ERIC HOPPA, MD

©2019 Connecticut Children's Medcal Center. All ighes reserves.




If the patient is able to
tolerate PO and their pain is
well-controlled on oral
analgesics, they may be
discharged home.

Patient should be instructed

to strain their urine and drink

fluids.

ED providers to place a
referral to urology via Epic.

e  Nottolerating PO
e  Painnot controlled with oral

e Need for IV antibiotics
e  PerUrology recommendation «

THIS PATHWAY

CLINICAL PATHWAY: SERVES AS A GUIDE

AND DOES NOT

Suspected Nephrolithiasis REPLACE CLINICAL

JUDGMENT.

nausea or vomiting

Indusion Criteria patients >1 year of age with high suspicion of urolithiasis AND symptom s/chief complaint of winary tract infection {UTI), flank pain,
Exclusion Criteria: <1 year of age, concem for septic shock, chief complaint of symptom s consistent with UTI and/or, low su spicion for UTI {see UTI pathway )

v
UA conceming for UTI': Initial ED Evaluation: High risk patients’:
*  Nitrites OR «  Historyincliding pain, grosshematuria, nause a/vomiting, per sonal history of ne phrolithiasis *  Solitary kidney
e leukocyteesterase *  Physical exam findings induding flank pain *  Congenital anomaly of
OR o labs: the kidney and urinary
e Migoscopy shows o Urinalysis {UA} with microscopy; urine cutureif UA concerning for UTI* tract (CAKUT)
bacteria OR o For high risk patients’, additicnal labs should idude Chem 8, and CBC with auto . i
e >S5WBC/hpf host
v +  Complexmedical
Initial ED Management: I history
o  FEN/GI:
o NPO

o 20mU/kg NSbolus{max1liter)
o Ondansetron 0.15 mg/kg IV PRN q8hr (s

i ;zi" c:e‘x':'!:l-cos mg/kg/dose {max 30 Dis Charge criteria:

o Ifhighrisk’ or evidence of ab)

o Mewmnermeraionnaf g Pain well-controlled on oral

Consider low-dose I'(::il;ﬂ:‘f .
LTt e e o analgesics
convrast = hydroureter without

identified calculus) ° Tole rating PO

. Patient to receive initial m anags
«  Obtain Chem 8, if not already
«  Notify Urology via IntelliDe g
*  Notify Nephrology via IntelliDe|

Yes— the following definitions: D is ch a rge in St r uct io n s:

o 2months-2 years: Cr >

3 years-15 years: Cr > 0|

Shpeanial @ Strain urine
e Drink enough fluids for urine to be clear

: e  Returnto ED if pain not controlled, not

analgesics ><Nop tolerating PO, or fever

' e  Medications:

o0  Antiemetics, antibiotics & pain
medicationsif needed. If narcotics
are prescribed, a maximum of 3 day
should be specified.

o  Tamsulosin as directed by Urology

ED to place Urology referral in Epic

o 2 weeks for stonein ureter

o  4-6 weeks if stonein kidney

Meets criteria for admission?

coo

No (UA negative |—

Fever >101.5°F

Admit to Urology service.
Nephrology consultif:
*  Abnormal renal
function (see above)
*  Highrisk patient®

CONTACTS: SHERENE MASON, MD, MBA | COURTNEY ROWE, MD | ERIC HOPPA, MD

LAST UPDATED: 10.19.21
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.:.Connecticut

Review of Key Points Childrens

« Acute care and management of nephrolithiasis typically occur in the
Emergency Department

« Consideration for the complexity of patient’s underlying chronic disorders in the
evaluation and management of acute nephrolithiasis

* |nitial imaging should begin with renal bladder ultrasound

« Obtain timely consultation Nephrology and Urology as indicated




Connechcut

Quality Metrics P i ans

« Percentage of patients seen in the ED who require admission

Percentage of patients who have serum BUN/Cr performed

Number of patients who undergo CT scan for stone evaluation in the ED

Percentage of patients returning to the ED within 48 hours after discharge

Percent of patients who received Tamulosin for treatment of confirmed ureteral
stone

LOS In the ED for stone event




.:.Connecticut

Pathway Contacts Childrens

» Sherene Mason, MD, MBA
o Connecticut Children’s Division of Nephrology

* Courtney Rowe, MD
o Connecticut Children’s Division of Urology

* Eric Hoppa, MD
o Connecticut Children’s Division of Emergency Medicine




. °
.-.Connechcut

References Childrens

« Assimos D, et al. Surgical Management of Stones: American Urological
Association/Endourological Society Guideline, Part I. J Urol. 2016 Oct;196(4):1153-60.

« Campschroer T, et al. Alpha-blockers as medical expulsive therapy for ureteral stones.
Cochrane Database Syst Rev. 2014 Apr 2;(4):CD008509.

« Fulgham PF, et al. Clinical effectiveness protocols for ima%ing In the management of ureteral
calculous disease: AUA technology assessment. J Urol. 2013 Apr;189(4):1203-13.

« Kusimi K, et al. Trends in pediatric urolithiasis: patient characteristics, associated diagnoses,
and financial burden. Pediatr Neph. 2015 May;30(5):805-810.

* Lu Z, et al. Tamsulosin for ureteral stones: a systematic review and meta-analysis of a
randomized controlled trial. Urol Int. 2012;89(1):107-15.

« Pearle MS, et al. Medical Management of Kidney Stones: American Urological Association
Guideline. J Urol. 2014 Aug;192(2):316-24.

« Tasian GE et al. Annual Incidence of Nephrolithiasis among Children and Adults in South
Carolina from 1997 to 2012. Clin J Am Soc Nephrol. 2016 Mar;11(3):488-496.

« Tasian GE, et.al. Use of and Regional Variation in Initial CT Imaging for Kidney Stones.
Pediatrics. 2014 Nov;134(5):909-915.

* https://www.seattlechildrens.org/pdf/nephrolithiasis-pathway.pdf




. °
Thank You! P rens

About Connecticut Children’s Clinical Pathways Program

The Clinical Pathways Program at Connecticut Children’s aims to improve the quality of care our patients
receive, across both ambulatory and acute care settings. We have implemented a standardized process
for clinical pathway development and maintenance to ensure meaningful improvements to patient care as
well as systematic continual improvement. Development of a clinical pathway includes a multidisciplinary
team, which may include doctors, advanced practitioners, nurses, pharmacists, other specialists, and even
patients/families. Each clinical pathway has a flow algorithm, an educational module for end-user
education, associated order set(s) in the electronic medical record, and quality metrics that are evaluated
regularly to measure the pathway’s effectiveness. Additionally, clinical pathways are reviewed annually and
updated to ensure alignment with the most up to date evidence. These pathways serve as a guide for
providers and do not replace clinical judgment.



