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Above all else, we are committed to the care and improvement of
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HCA Florida Kendall Hospital

Fall 2022 Kendall TQIP Report

Table 2: Risk-Adjusted Mortality by Cohort

Ods Ratio and
Patients Mortality 95%: Confidence Interval
Observed Ohserved Expected TOIP Average
Cohort M Events (%3} (%) {%a) Odds Ratio Lower Lipper Outlier Decile
All Patients 046 63 6.7 113 B1 044 033 0.59 Low 1
Blunt Multisystem 137 17 124 228 15.4 052 033 081 Low 1
Penetrating 15 2 133 215 110 087 045 169 Average 2
Shock 20 F 350 449 2T 0.85 048 1.50 Average 2
Severe TEI 58 18 310 521 471 035 0.20 064 Low 1
Elderhy 432 48 111 181 112 051 037 0.70 Lo 1
Elderty Blunt Multisystem 47 11 234 343 226 085 0.60 24 Average 1
Isotated Hip Fracture 170 7 41 81 38 067 041 131 Average 1
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HCA Florida Kendall Hospital

Fall 2022 Kendall TQIP Report

Table 5: Risk-Adjusted Specific Hospital Events by Hospital Event/Cohort

Odds Ratio and
Patients Specific Hospital Event 95% Confidence Interval
Observed Observed Expected TQIP Average /\

/‘Has—pﬁmni\ Cohort N Events (3) (%) (36) Odds Ratio Lower Upper Outlier / Decile

Acute Kidney Injury \ All Patients 936 13 14 14 09 0.99 0.58 1.69 A'.-eragc( 5

Acute Kidney Injury / Shock 18 3 16.7 10.4 4.1 1.19 0.55 2.57 Averag&\ g
Mn}a All Patients 936 7 0.7 0.8 049 0.93 0.45 101 Average 5

Ventilator-Associated Pneumonia Severe TBI 54 [ 111 6.3 69 1.77 0.75 417 Average B

Pulmonary Embolism All Patients 936 3 0.3 0.6 0.6 0.73 0.37 1.45 Average 2

Surgical Site Infection All Patients 934 1 0.1 0.5 05 0.55 0.23 1.30 Average 1

Unplanned Admission to the ICU All Patients 936 28 3.0 4.1 29 0.75 0.54 1.06 Average 2

Unplanned Visit to OR All Patients 936 3 0.9 1.5 16 0.63 0.34 115 Average 2

Catheter-Associated UTI All Patients 936 0 0.0 0.2 0.2 0.51 0.14 1.84 Average 1

USFHealth HCGAs:

Healthcare®

Trauma Network



HCA Florida Kendall Hospital

Spring 2022 Kendall TQIP Report

Table 5: Risk-Adjusted Specific Hospital Events by Hospital Event/Cohort

Odds Ratio and
Patients Specific Hospital Event 95%: Confidence Interval
Observed | Observed | Expected | TOIP Average "\
/'I'Impi'rul-&ﬁm\ Cohort H Events (%) [¥a) i Odds Ratio Lower Upper Outher Decile

Acute Kidney Injury \ All Patients 884 13 15 15 08 101 059 172 Average 3
Acute Kidney Injury / Shock 17 2 118 65 41 112 0.55 230 Average \\B,/
Ven i neumonia All Patients 884 3 10 07 09 141 0.71 281 Average 7
Ventilator-Associated Pneumonia Severe TEI 49 5 102 51 6.7 190 0.76 475 Average g
Pulmonary Embolism All Patients B854 3 03 o7 06 0.71 0.37 137 Average 1
Surgical Site Infection All Patients 834 b § 01 04 05 054 026 159 Average 1
Unplanned Admission to the ICU All Patients 884 7 31 43 28 0.74 052 105 Ryerage 2
Unplanned Visit to OR All Patients BE4 9 10 12 15 0.89 0.45 162 Average 4
Catheter-Associated UTI All Patients B24 0 0.0 0.2 03 0.50 0.14 1749 Average 1
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HCA Florida Kendall Hospital

Acute Kidney Injury in

the Shock Patient
G ran d RO un d 5 AKI Morbidity/Mortality

N ovem b er 202 2 Review Physiology

Risk Factors for AKI
Different States of Shock
Management Recommendations
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HCA Florida Kendall Hospital

Long-term outcomes of acute kidney injury and
strategies for improved care
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Evaluating Renal Function
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Physiology

- Kidneys - 25% total blood flow

- High oxygen consumption to facilitate active Na+ transport

- Autoregulation: stable blood flow over range of perfusion pressures

Myogenic reflex (afferent arteriole constriction with increased renal perfusion
pressure)

Tubuloglomerular feedback (afferent arteriole constriction: increased delivery of NaCl
> Cl- cause ATP release > adenosine)
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Physiology

Renin-Angiotensin-Aldosterone System

Renin released with hypotension
Decreased NaCl to macula densa

Increased SNS stimulation

Na and H20 retention in kidneys, electrolyte exchange

Vasoconstriction of vascular smooth muscle
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Acute Kidney Injury - TQIP

INDICATORS
Acute Kidney Injury AKI (stage 3), is an abrupt decrease in kidney function that occurred
during the patient's initial stay at your hospital.

KDIGO

(SCr) 3 times baseline
OR

Increase in SCr to 24.0 mg/dl (2 353.6 pmol/l)
OR

Initiation of renal replacement therapy
OR

OR
Urine output <0.3 ml/kg/h for =2 24 hours
OR
Anuria for = 12 hours

A diagnosis© st be documented in the patient's medical
record. If the patient or family refuses treatment (e.g., dialysis,) the
condition is still considered to be present if a combination of oliguria
and creatinine are present.

EXCLUDE patients with renal failure that were requiring chronic renal
replacement therapy such as periodic peritoneal dialysis,
hemodialysis, hemofiltration, or hemo-diafiltration prior to injury.
Consistent with the March 2012 Kidney Disease Improving Global
Outcome (KDIGO) Guideline.
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Stages of Acute Kidney Injury

Stage

Serum Creatinine

Urine output

RIFLE criteria

1.5-1.9x baseline (A50-99%

f/ baseline) w/in 7d

OR

>0.3 mg/dl (226.5 pmol/l) increase

<0.5 mL/kg/h for 6 -12hrs

Risk

2.0-2.9x baseline

<0.5 mL/kg/h for 12-24hrs

Injury

3.0x baseline

OR

Increase in serum creatinine to >4.0
mg/dl (2353.6 pmol/I)

OR

Initiation of RRT

OR

In patients <18 years, decrease in eGFR
to <35 ml/min per 1.73 m:

<0.3 ml/kg/h for =24 hrs
OR
Anuria for 212 hrs

Failure

High sensitivity

Complete loss of function for >4 wks

Loss

ESKD

Loss of function for >3 mos

End

High specificity

USFHealth HCA:
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Risk Factors for AKI

Disease severity

Age

Use of vasopressors
Sepsis/SIRS
Hypotension/Shock
High risk/urgent surgery
Heart failure

Diabetes

Use of nephrotoxic medication
Hypertension

Baseline creatinine
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Types of Kidney Injury

« Prerenal

Hypoperfusion — sepsis, shock states
« Intrinsic
Tubular (ischemic, nephrotoxic — called ATN as a subset of AKI)
Glomerular
Interstitial
Vascular
- Postrenal
Malpositioned foley
Renal stones

Compression of ureter

USFHealth HGAs

Trauma Network



AKI in Shock - Prerenal

- Cardiogenic shock
Pathological activation of RAAS system (perceived reduced circulating V and P)
Increased CVP > decreased GFR
Salt and water retention
- Septic shock
Low flow state + inflammatory mediators
Hyperemic AKI (toxin and immune-mediated mechanisms > renal tubular apoptosis)
-  Hemorrhagic shock
Low flow, low oxygen tension state

Kidney highly susceptible to ischemia 2/2 anatomy — proximal tubules in outer
medulla mc injured

Low GFR = toxic levels of substances in epithelial cells
USFHealth HGAs

Trauma Network



AKI in Shock - Prerenal

Multifactorial etiology — can have 50% decrease in GFR despite target MAPs

Results of persistent renal cortical hypoperfusion:
Tubular necrosis with back-diffusion of infiltrate
Tubular obstruction by casts or other cellular debris

Tubular epithelial damage with interstitial edema and tubular collapse

Can cause persistent renal insufficiency despite restoration of normal hemodynamic function

USFHealth HGAs"
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Common Intrinsic AKIl in Trauma

- Other common etiologies we see in trauma patients:
Drug-induced nephrotoxicity

Contrast Induced Acute Kidney Injury (CI-AKI, formerly known as
CIN)
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Common Intrinsic AKIl in Trauma

Cl-AKI

Ischemic vs vasoconstriction vs ROS vs tubular toxicity — multifactorial etiology

- Risks: pre-existing kidney disease (GFR <60), DM, large quantities of contrast (>100
mL)

- Poor renal function = hypo- or iso-osmolar contrast (contrast volume <2x baseline GFR)
IOCM: 290-300mOsm/kg
LOCM: 500—-1000mOsm/kg
HOCM: 1000-2000mOsm/kg

* [sovue-300 contrast used at HCA FL Kendall is low-osmolar

USFHealth HCA:
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Management

Prevention is best!

. General considerations:

In patients with HTN or CKD, MAP goal 65-80 may not be adequate to maintain baseline
perfusion pressure

Renally dose medications, avoid nephrotoxins when possible
- Hemorrhagic/Septic Shock
Crystalloid: LR when possible to avoid hyperchloremia
Caveat is TBI patients
- Judicious volume replacement
Blood — target transfusion >7 (>10 for MTP)

Avoid volume overload (utilize POCUS and fluid status adjuncts — Flotrac, etc)

USFHealth HCA:
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Management

Cardiogenic shock — optimize cardiac output
- Revascularization

- Anemia > transfuse to Hgb

- Fluid overload > diuresis — judicious loop diuretics

Never delay starting RRT when clinically indicated

- Shock > inotropic therapy > norepinephrine, dobutamine

Dopamine and epinephrine associated with poorer outcomes

USFHealth HGAs"
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KDIGO Recommendations

AKI STAGE
High Risk i 1 ; 2 i 3

| Discontinue all nephrotoxic agents when pgss”im_—
| Ensure v‘olumelstatus and perfﬂsinn prem —
| Consider func{i;:)nal hemodynaﬁﬁg rrpn]toﬁng t
| Monitor Semmjgﬁatﬁﬂg and l;'rir'ie output l —

e s
| Consider alternatives to radiocontrast procedures —

Non-invasive diagnostic workup

Consider invasive diagnostic workup

Check for changes in drug dosing ‘
Consider Renal Replacement "

| Avoid subclavian catheters if possible |

USFHealth  HCAs:

Trauma Network




KDIGO Recommendations

Baseline Cr and accurate 1/Os

Recommend isotonic crystalloids in absence of hemorrhagic shock
Vasopressors with fluids in shock or at risk of AKI

Protocol-based mgmt. of hemodynamic and oxygenation parameters

Target insulin therapy to Glc 110-149mg/dl in critically ill

Enteral feeds

Only use diuretics in volume overload

Abx: avoid aminoglycosides (single daily dose prn) and Amp B (liposomal prn)

Contrast: lowest dose possible, iso- or low-osmolar contrast media, volume
expansion with isotonic NaCl or Na bicarb (not PO alone)

USFHealth HCA:
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AKI Protocol Implemented

Baseline Cr and accurate 1/Os by nursing

Judicious use of contrast and pre-loading with crystalloid

Combined roll out of new Open Fracture Antibiotic Prophylaxis guidelines
Abx: avoid aminoglycosides (single daily dose prn) and Amp B (liposomal prn)

Consolidate or delay unnecessary contrasted imaging studies

USFHealth HGAs"
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AKI Protocol Implemented

November 2022 — Grand Rounds

« AKI bundles implemented

« Education provided by Trauma Educator to all TICU nurses regarding accurate 1/Os
* TNCs monitoring on daily rounds

* Protocol reviewed at TOPSC (Trauma Operational Performance and Systems Committee)

* Protocol reviewed at P&T committee (Pharmacy and Therapeutics Committee)
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HCA Florida Kendall Hospital

Spring 2024 Kendall TQIP Report

Table 5: Risk-Adjusted Specific Hospital Events by Hospital Event/Cohort

Odds Ratio and
Patients Specific Hospital Event 95% Confidence Interval
Observed DObserved Expected TQIP Average /\
’—'I-bs-ha&enl Cohort M Events (3¢) (%6} (3%) Odds Ratio Lower Upper Outlier Decile

Acute Kidney Injury \ All Patients 930 7 0.7 11 0.8 071 0.38 131 Average 2
Acute Kidney Injury Shock 18 0 0.0 7.4 7 0.73 D.28 1.93 Average A\ 1 :
Ventilator-Associated Pneumonia All Patients 990 7 0.7 0.7 0.8 0.98 0.48 201 Average 5
Ventilator-Associated Pneumonia Severe TBI 51 1 20 5.0 6.5 0.62 0.20 1.96 Average 2
Pulmonary Embolism All Patients 990 3 0.3 0.6 0.6 0.77 0.41 1.47 Average 2
Surgical Site Infection All Patients 990 i 01 0.4 05 0.63 D.27 151 Average i
Unplanned Admission to the ICU All Patients 990 52 53 4.4 31 1.18 0.90 1.56 Average 7
Unplanned Visit to OR All Patients 9590 [ 0.6 1.7 20 0.43 0.22 0.82 Low 1
Catheter-Associated UTI All Patients 9490 0 0.0 0.1 0.2 0.56 0.15 217 Average 1
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HCA Florida Kendall Hospital

Fall 2024 Kendall TQIP Report

Table 5: Risk-Adjusted Specific Hospital Events by Hospital Event/Cohort

Odds Ratio and
Patients Specific Hospital Event 95% Confidence Interval
Observed | Observed | Expected | TOIP Average /‘\
ital Event Cohort N Events 3%} {3%) (%) Odlds Ratio Lower Upper Outlier Decile

Acute Kidney Injury \ All Patients 1,064 B 06 13 0.8 0.57 0.3z 101 Average 1
Acute Kidney Injury Shock 16 0 0.0 55 38 0.88 041 188 Average 1
Ventigtar mnmet{mnmia All Patients 1,064 1 04 07 0.8 0.63 0.27 145 Average \\5’/
Ventilator-Associated Pneumonia Severe TBI 52 0 0.0 50 6.4 043 D12 149 Average 1
Pulmonary Embolism All Patients 1064 5 05 06 06 088 0.47 1.67 Average +
Surgical Site Infection All Patients 1,064 0 00 03 05 052 021 128 Average 1
Unplanned Admission to the ICU All Patients 1,064 48 45 43 3.0 105 0.79 139 Average 6
Unplanned Visit to OR All Patients 1.064 11 1.0 16 19 067 0.39 115 Average 3
Catheter-Associated UTI All Patients 1,064 0 0.0 0.2 02 058 017 1.54 Average 1
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HCA Florida Kendall Hospital

Fall 2024 Kendall TQIP Report

Table 2: Risk-Adjusted Mortality by Cohort

Odds Ratio and
Patients Mortality 953 Confidence Interval
Observed Observed Expected TOIP Average
Cohort M Events (%) () {55 Odds Ratio Lower Upper Ourtlier Diecile
All Patients 1078 60 56 104 75 04z 031 055 Low 1
Blunt Multisystemn 172 31 180 240 145 066 044 1.00 Lo 1
Penetrating 15 0 0.0 BB 10.7 081 0.35 187 Average b §
Shock 23 g 391 404 26.4 098 0.59 163 Average 5
Severe TBI B2 20 323 464 469 054 0.32 092 Lonwy 1
Elderhy 559 45 8.6 163 98 041 030 056 Low 1
Elcierty Blunt Multisystem 74 21 284 38.0 204 0.68 043 107 Average 1
LFT 334 12 3.6 38 59 055 038 0.83 Low 1
IHF 196 10 51 58 34 092 0.56 1. Average 4
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Questions?

USFHealth  HCAs:

Trauma Network



References

v

Acute Kidney Injury: Definition, Pathophysiology and Clinical Phenotypes -
PMC (nih.gov)

Prevention of Acute Kidney Injury in Intensive Care Units

Acute Kidney Injury: Prevention of AKI
KDIGO Acute Kidney Injury Guidelines
Civetta, Taylor & Kirby’s Critical Care, 4t Ed

vV v. v Vv

BH

USFHealth HCA:

Trauma Network



Appendix 1 — Open Fracture Protocol

Mo soil or water Soil comtamination Water contamination
contamination

Gustido-Anderson Fracture Type 1 or2

Recommended Cefazolin 2 Gm IV every Cefazolin 2 Gm IV every B hours Cefazolin 2 Gm IV every B hours
8 hours
PLUS PLUS
Metronidazole 500 mag IV every B Metronlgazole 500 mag IV every B houwrs
haurs
OFR

wetronidazole 500 mag IV svery B hours

Metronidazoie 5

haurs

Beta lactam allergy Clindamycin 900 mg IV Clindamycin 200 mg IV esvary 8 Clindamycin 900 mag IV every B hours
&very 8 Riour hSiirs

USFHealth HGAs"
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Appendix 1 — Open Fracture Protocol

Gustilo-Anderson Fracture Type 3

Recommended Eresh water contamination
4.5 Gm [V every &
I confammnaton
llin-tazobactam 4 5 Gm [V avery 6
evary 12
Beia lactam allergy Clindarm 19 IV Fresh water contamination

mipenam 300mg IV every every 6 ho

Merapenem 1 Gm IV every 8 hours

Sea water contamination

USFHealth  HCAZ:
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Appendix 2 — Prevention and Management of AKIl in Trauma

Origination  03/2024
Last 03/2024

JL HCAFlorida o
AF” Kendall Hospital Efectve 03/2024

Last Revised 03/2024
Next Review 03/2025

Owner

Area

Applicability

Vitina Kammin:
Mgr Burn Sves

Trauma

HCA Florida
Kendall Hospital

TRAUMA - Prevention and Management of AKI in Trauma

SCOPE:

Trauma Floor and Trauma/Surgical Intensive Care Unit

PURPOSE:

To prevent the development of Acute Kidney Injury (AKI) and appropriately manage AKI and Acute Renal

Failure (ARF) in trauma patients.

PROCEDURE:

Diagnosing and documenting acute kidney injury
A. Obtain baseline SCr

« Be aware of possible undiagnosed CKD

USFHealth

HCA--
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Appendix 2 — Prevention and Management of AKIl in Trauma

Preventing acute kidney injury in trauma patients

A. Hemodynamic Monitoring
1. In the absence of hemorrhagic shock, use isotonic crystalloids to resuscitate
2. Inthe absence of TBI, use lactated ringer’s (rather than NS) to resuscitate
3. Recommend use of vasopressors in shock to maintain perfusion (in the absence of

hemorrhagic shock)

B. Glycemic Control and Nutritional Support

1. Target insulin therapy to blood glucose 110-150mg/dl (180 max)

2. Avoid restriction of protein intake in AKI, with consideration on case-by-case basis
for hepatic encephalopathy and uremic encephalopathy

FAUMA - Prevention and Management of AK] in Trauma, Retrieved 1122024, Official copy at hitp:fheaefd- Page | of 4
ndall.policystat.comdpolicy/ 151348587 Copyvrnight © 2024 HCA Flonda Kendall Hospatal

a. 0.8-1.0 g/kg/d in non-catabolic AKI w/o dialysis
b. 1.0-1.5 g/ka/d in AKl on RRT
c. 1.7 g/kg/d (max) in hypercatabolic w/ RRT

3. Preferential enteral nutrition

C. Use of Diuretics
1. Recommend against diuretics to prevent or treat AK, except in volume overload

USFHealth HGAs"

Trauma Network

D. Vasodilator Therapy

1. Recommend against low-dose dopamine, fenoldopam, or atrial natriuretic peptide to
prevent or treat AKI



Appendix 2 — Prevention and Management of AKIl in Trauma

E. Prevention of Aminoglycoside- and Amphotericin-Related AKI

1.
2.
3.

7.

Suggest against aminoglycosides if alternative available
Suggest once daily dosing of aminoglycosides in normal kidney function

Recommend monitoring aminoglycoside drug levels in multiple daily dosing for =24h
or single daily dosing >48h

Suggest topical or local application (aerosols, abx beads) over IV application when
feasible

Suggest lipid formulations of amphotericin B

Recommend azole antifungals and/or echinocandins rather than amphotericin B if
efficacious

See newly approved protocol for open traumatic fractures

F. Other Methods

1.

Suggest against N-acetylcysteine to prevent AKI in critically ill, hypotensive, or post-
surgical patients

G. Contrast-Induced AKI

1.
2.

Screen for pre-existing renal impairment prior to administration of iodinated contrast

Consider alternative imaging for patients at increased risk for CI-AKI (non-contrasted
scans in low energy trauma)

Risk for CI-AKI:
SCrz1.3 in men and 21.0 in women

Risk factors: DM, HTN, CHF, advanced age, volume depletion/HD
instability, nephrotoxic medications, +/- ACEi/ARB

c. Consider repeating contrasted studies in 48h w/o risk factors, 72h w/ risk
factors

d. Use lowest possible volume and osmolarity of contrast media

e. Use isotonic sodium chloride or sodium bicarbonate solutions for IV (not
PO alone) volume expansion 1hr before and 3-6hrs after contrast-media

USFHealth HCGAs:
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Appendix 2 — Prevention and Management of AKIl in Trauma

exposura
i. Consider LR

ii. Bicarb may help scavenge free radicals (account for potential
medication error)

li. Must weigh risks and benefits with fluid overload
f. Suggest PO N-acetylcysteine with IV isotonic crystalloids for pts at
increased risk of CI-AK]
i. Dosing: 600mg BID the day prior and the day of contrasted
studies. If imaging emergent, give the day of and the day after.
H. Renal Replacement Therapy

1. Suggest against prophylactic IHD or HF for contrast-media removal
2. Emergent RRT for life-threatening changes in fluid, electrolyte, and acid-base balance

a. Consider broad clinical context (not just single BUN/Cr thresholds)

I. Anticoagulation

1. Recommend anticoagulation on RRT if not at risk of bleeding or impaired
coagulation

a. LMWH or unfractionated heparin in IHD
b. Regional citrate anticoagulation in CRRT, unless contraindicated
i. Requires strict protocol due to consumption of Ca

ii. Contraindicated in severely impaired liver function or shock with
muscle hypoperfusion

ii. Titrate to lonized Ca cutoff of 2.1

c. Inpts with increased bleeding risk, suggest regional citrate
anticoagulation (rather than no anticoagulation) during CRRT if not
contraindicated

HCA--

d. In pts with HIT, recommend using direct thrombin inhibitors (such as USFHealth Healtheare®

argatroban) or Factor Xa inhibitors (such as danaparoid or fondaparinux)
Trauma Network
i. If no liver failure, suggest using argatroban



Appendix 2 — Prevention and Management of AKIl in Trauma

J. Vascular Access

1. Suggest initiating RRT in patients with AKI via an uncuffed non-tunneled dialysis
catheter, with plan to convert to tunneled line if expected for =27 days

2. Choice of vein for catheter placement (first to last): right jugular vein = femoral vein =
left jugular vein = subclavian vein with preference for the dominant side

3. Suggest against topical antibiotics over skin insertion site or antibiotic locks in non-
tunneled dialysis catheters in AKI requiring RRT
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