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Welcome to the online ICU Guidebook.

The purpose of this website is to provide residents with quick online access to information that will help
Vasopressors during your ICU/CCU rotations.

How to use this document:

ICU Basics: basic tips for surviving your rotation. ICU daily checklist.

Intensive Care Topics: common admissions and useful algorithms.

Vasopressors: a quick reference for use of common vasopressor agents.

Mechanical ventilation: a quick reference for ventilators.

Core ICU Procedures + Calculators: a collection of procedure tips, videos, notes, and useful calculators.
CORE ICU Articles: Must read ICU articles.

CORE CCU Articles: Must read CCU articles.

Mechanical Ventilation

Procedures + Calcs

Core CCU

Other important sites:
Online Housestaff Survival Guide

UIH Clinical Care Guidelines
New-Innovations

AMION [cards]
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http://chicago.medicine.uic.edu/UserFiles/Servers/Server_442934/Image/1.1/residentguides/final/survivalguide.pdf
http://chicago.medicine.uic.edu/UserFiles/Servers/Server_442934/Image/1.1/residentguides/final/survivalguide.pdf
http://chicago.medicine.uic.edu/UserFiles/Servers/Server_442934/Image/1.1/residentguides/final/survivalguide.pdf
http://chicago.medicine.uic.edu/UserFiles/Servers/Server_442934/Image/1.1/residentguides/final/survivalguide.pdf
http://uimcwww2.uimcc.uic.edu/docs/mcmpp.htm
http://www.new-innov.com/pub/
http://www.new-innov.com/pub/
http://www.new-innov.com/pub/
http://www.amion.com/
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General

Welcome to your ICU Month(s). These are some general rules/guidelines to follow:

Three L’s to NOT DO:

Lie (especially parts of physical exam that you did not do)

Be Lazy
Be Late
These are the habits to ICU success:
Be Organized
Be Involved
Be Efficient
Be Thorough
Take Initiative
Take Ownership of Your patients
Daily routine / Patient care
Here is a checklist that should be followed for every ICU patient:
Daily Checklist
Every day each person should have the following addressed:
1. Code Status
2. Sedation (held in am, when stopping, etc.)
3. Gl Prophylaxis (most important when intubated)
4. DVT Prophylaxis
5. Fluid, electrolytes, nutrition
6. Disposition
Other daily tasks to always keep in mind:
Monitor 1/O on EVERY PATIENT with 24h totals
Know their IV access including dates central lines have
been placed
Duration of abx use
Duration of steroid use for shock patients
For Mechanically Ventilated Patients, always know the following:
Date Intubated
Size of Tube
Vent Settings (mode/rate/volume/pressure/PEEP/Fi02)
Peak/Plateau Pressure

Progress Notes

Organ based is generally the most
thorough. For CCU, include cardiac
studies in your note and cardiac systems

inyou’re A/P:
1. CAD
2. CHF
3. EP
4. HTN
5. Lipids


http://chicago.medicine.uic.edu/UserFiles/Servers/Server_442934/File/imr_housestaff/daily_checklist-icu.pdf
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Shock algorithm

Vasopressors
Septic shock

Mechanical Ventilation Cardiogenic shock

Hypovolemic shock

Respiratory distress

ARDS
COoPD

Asthma

Procedures + Calcs
Hypertensive crisis

Core ICU Heart failure

Hypothermia protocol

Core CCU

Seizures

Brain Death

Antimicrobials in the ICU

Vancomycin dosing

Sedation

Acid-base review

Decision Making Capacity

ICU Topics

Online ICU Guidebook

T
T
wn

Death Pronouncement



http://chicago.medicine.uic.edu/UserFiles/Servers/Server_442934/Image/1.1/residentguides/hypothermiaprotocol.pdf

svessiry oFnos o ICU Guidebook | Intensive Care Topics | Shock
COLLEGE OF MEDIClNE When evaluating a patient with hypotension, always think of the following algorithm. ] ]
AT CH | CAG O Think of life-threatening causes and immediately rule them out. Here are some Quick Links
pointers: . . * Surviving sepsis Guidelines
* ECGtor/o AMl as a cause of cardiogenic shock « Antimicrobials
* CBC tg r/o acute bl.ood Io.ss_ . Sepsis
* Infectious workup if sepsis is suspected « Cardiogenic Shock

¢ Hypovolemic Shock

Hypotension ,
Home yP
ICU Basics v v
Decreased pulse pressure Wide pulse pressure
Cool extremities Warm extremities
Intensive Care Topics Poor cap refill Good cap refill
SIRS criteria?
l Suspected infxn?
Vasopressors v
Fluid Overload Hypovolemic
Mechanical Ventilation
Procedures + Calcs Il
Cardiogenic Shock Hypovolemic Shock Septic shock
Core ICU
—core CCU hichael bhnzon, PharmD
University ofllinois Chicago
Types of Shock Newember 2011 MAFP= CO % SWR
CO = Stroke Yolurne 3 HR
———— - Sveomposed Afterload, Freload & hotrope
Shock Type Cardiac Iru.-. C : : Adrenergic Receptors Dygen Delivery (D0, FCO 2 Saly ¥ Ho %134
Pump Function Preload Ateroad Tizaue Perfuzion
' Receptor Cardiac Effect Vascular Effect Het
Cardiogenic
* * ? ‘ i Hane T ter
Dist ributive " -
s - 4 @ Ry ]
- = Gepsis (LlsElyj * * * (Tranzienty) ce g brdeand
ICU Topics - Iyl SUNN LTS T
p Hypauclemia * ? * DOPA ‘Vasodilatation in renal, mesenteric, coronary, and
- - int hral lar bed
Onllne Icu GUIdebOOk Others tdined (%epsis with myocardial suppression), Obstructive IETALETERIe Yast iy Dete



http://www.survivingsepsis.org/Guidelines/Pages/default.aspx

avessiry orinos o ICU Guidebook | Intensive Care Topics | Sepsis
COLLEGE OF MEDICINE When evaluating a patient with hypotension, immediately try to assess whether you -
AT CH | CAG O suspect sepsis, and where in the sepsis spectrum the patient falls. Does he meet SIRS Quick Links
criteria? Does he have a known or suspected source of infection? . Surviving sepsis Guidelines

¢ Antimicrobials

Once you clarify this and you have ruled out other causes of shock, follow the +  Sepsis calculator
algorithms below from the surviving sepsis campaign and initate EGDT. The original e Shock
articles can be found in the CORE ICU folder.  Cardiogenic Shock
Home * Hypovolemic Shock
SIRS Severe Sepsis Septic Shock '
H 1. T€3b6or > 38C Sepsis Severe sepsis
ICU Basics 2. HR2.90.bpm._. s
3. RR2.22bpmor... alus Hypotension
.PACO2< 32 mmHg.. :
. . Organ dysfunction Despit
Intensive CE_lre TOE'CS 4. WBC 2 12,000 or 3 Hypotension A
< 4,000 cells/mm Hypoxia Adequate fluid
or > 10% bands = Oliguria Resuscitation
. +  Acidosis
E Sepsis e . 1
Vaso ressors At least 2 SIRS criteria Eindation|
i gg*ﬁon Mortality: 25-30% Mortality: 40-70%

Mechanical Ventilation -

< § mmHg

Procedures + Calcs Crystalloidor Colloid |
-2 Y
mmHg Y¥
Core ICU 65-90 kg
Vasoactive Agent \
Core CCU 65-90 ‘

mmHg )
<70% RBC Transfusion to
HCT > 30
7 0% |

270%  § — <70%

Dobutamine

ICU Topics

Online ICU Guidebook Rivers et al. N EnglJ Med. 2001:345:1366-77.



http://www.survivingsepsis.org/Guidelines/Pages/default.aspx
http://www.mdcalc.com/sirs-sepsis-and-septic-shock-criteria/

uessiy oriLivois o ICU Guidebook | Intensive Care Topics | Cardiogenic shock

COLLEGE OF MEDICINE m
AT CH | CAGO Suspected Cardiogenic Shock ¢ Heart Failure

- SBP <80 * ACS UIH Guidelines
- Signs of Low Cardiac Output: oliguria, T
pulmonary edema, poor mental status * ADHF UIH Guidelines
» Shock
» Septic shock
Initial evaluation and Rapid Stabilization * Hypovolemic Shock

Home

- Immediate ECG
- Look for evidence of AMI: ST elevations, new
LBBB, suspected -posterior Ml

M - Supplemental O2
- BP Support: Dopamine, Norepinephrine,
Dobutamine
Intensive Care Topics
Yes Signs of ischemia on EKG? l No
Vasopressors —Y : :
Immediate Reperfusion | Immediate TTE

- Evaluate LV/RV function
- r/o mechanical causes:

Mechanical Ventilation acute valvular issues,
papillary muscle rupture,
VSD, free wall rupture

Procedures + Calcs

Core ICU

Core CCU

Continue medical
management and BP
support with
inotropes/pressors

|

LV assist device, Heart

I c U To p i cs transplant
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http://chicago.medicine.uic.edu/UserFiles/Servers/Server_442934/Image/1.1/residentguides/ACSGuidelines.pdf
http://chicago.medicine.uic.edu/UserFiles/Servers/Server_442934/Image/1.1/residentguides/HFguidelines.pdf

uersiy oo o ICU Guidebook | Intensive Care Topics | Respiratory distress
COLLEGE OF MEDICINE

ity

* ABG Calculator
_ Low PaD2 . A dient
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LowF: | 4 lon +— g ezl A = AGEA *  Wells criteria for PE
haeze l * Decision to Intubate
ol * Asthma
Home b + COPD
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Core CCU Concerning levels from an ABG & VS that may o SBecondany newn  yphosisfeiosis
E— suggest future need for intubation: : gﬁfmﬁim ° —Haf‘a —_—
* Pa02/Fi02 <300-200 v Hypolhyiokism v effuion
. Ly parenchime
* Increased PaCO2 + tachypnea NM system el L
o Mewopalhies » emphysema
*RR >30-35  cerviel aovd injury » fhinis
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http://www.medcalc.com/acidbase.html
http://www.mdcalc.com/a-a-o2-gradient/
http://www.mdcalc.com/a-a-o2-gradient/
http://www.mdcalc.com/a-a-o2-gradient/
http://www.mdcalc.com/wells-criteria-for-pulmonary-embolism-pe/

uwessiry orivos o 1CU Guidebook | Intensive Care Topics | ARDS
COLLEGE OF MEDICINE

INCLUSION CRITERIA: Acute onset of
AT 1. Pa02/FiO2 < 300 (corrected for altitude)
CH | CAG O 2. Bilateral (patchy, diffuse, or homogeneous) infiltrates consistent with
pulmonary edema e ABG Calculator
3. No clinical evidence of left atrial hypertension * A-agradient

*  Wells criteria for PE
VENTILATOR SETUP AND ADJUSTMENT
1. Calculate predicted body weight (PBW) * ARDSnet protocol
Males = 50 + 2.3 [height (inches) - 60] ¢ Asthma
Home Females = 45.5 + 2.3 [height (inches) -60] e COPD
— 2. Select any ventilator mode '
3. Set ventilator settings to achieve initial VT = 8 ml/kg PBW
ICU Basics 4. Reduce VT by 1 ml/kg at intervals < 2 hours until VT = 6ml/kg PBW.

Lower PEEP/higher Fi02

z. Set initial rate to approximate baseline minute ventilation (not > 35 Fio, 03 104 104 105 Tos Tos To7 To7
pm). ) PEEP |5 5 8 8 10 [10 10 |12
. . 6. Adjust VT and RR to achieve pH and plateau pressure goals below

Intensive Care Topics FiO, [0.7 08 [09 [09 [09 [10
OXYGENATION GOAL: Pa02 55-80 mmHg or Sp0O2 88-95% PEEP 14 14 14 16 18 18-24
Use a minimum PEEP of 5 cm H20. Consider use of incremental FiO2/PEEP

inati i i Higher PEEP/lower Fi02
V. pr r combinations such as shown below (not required) to achieve goal. !
4S0pressors FiO, 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.5

PLATEAU PRESSURE GOAL: < 30 cm H20 PEEP |5 [8 |10 |12 14 |14 |16 |16

Check Pplat (0.5 second inspiratory pause), at least q 4h and after each

Mechanical Ventilation change in PEEP or VT.

Fi0, 0.5 0.5-0.8 | 0.8 0.9 1.0 1.0

- PEEP 18 20 22 22 22 24
If Pplat > 30 cm H20: decrease VT by 1ml/kg steps (minimum = 4 ml/kg).
If Pplat < 25 cm H20 and VT< 6 ml/kg, increase VT by 1 ml/kg until Pplat > 25
Procedures + Calcs cm H20 or VT = 6 ml/kg.
If Pplat < 30 and breath stacking or dys-synchrony occurs: may increase VT in
1ml/kg increments to 7 or 8 ml/kg if Pplat remains < 30 cm H20.
Core ICU

pH GOAL: 7.30-7.45
Acidosis Management: (pH < 7.30) Adjustnents:

C CCU If pH 7.15-7.30: Increase RR until pH >7.30 or PaC02 < 25 + Toimprove cxygenation: increase FiCZ, increase PEEF [athough PEER » 10 is rare) or increase

ore . _ - 5

—_— (Maximum set RR = 35). inspiraton time
. ¢ Toimprove ventilation: increase tidal welume or inspiratory pressura, or increase rate (this may
If pH < 7.15: Increase RR to 35. shorten inspiratory fime and effectoxygenation, as well as influence auto-FEEF)

. . . . « Pemissive hypercapnes: leration of relatively high FaCC2 to aveid bamtraumas £ welutrauma
If pH remains < 7.15, VT may be increased in 1 ml/kg steps until pH > o Vt=d-6 mlkg 1BV (keep FaCO2 <80 and pH> 7 15)

7.15 (F_>plat target of 30 may be exceeded). = Relative aontaindications: cerebrovascular dz, hemodynamic instabilty, renal fallure,
May give NaHCO3 pulmenany HTMN

Alkalosis Management: (pH > 7.45) Decrease vent rate if possible.

ICU Topics
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http://www.medcalc.com/acidbase.html
http://www.mdcalc.com/a-a-o2-gradient/
http://www.mdcalc.com/a-a-o2-gradient/
http://www.mdcalc.com/a-a-o2-gradient/
http://www.mdcalc.com/wells-criteria-for-pulmonary-embolism-pe/
http://www.ardsnet.org/system/files/Ventilator Protocol Card.pdf

svessiry oF o o ICU Guidebook | Intensive Care Topics | COPD
COLLEGE OF MEDIC'NE Your initial evaluation of COPD should include the following:
- History, Physical, Basic labs Quick Links
AT CHICAGO
- Arterial blood gas analysis * ABG Calculator

* A-agradient
e Wells criteria for PE

Once your clinical impression of COPD is confirmed, you can initiate your

treatment: —
- Bronchodilator therapy * Decision to Intubate
- Corticosteroids * Asthma
Home - Supplemental 02 if needed e COPD
E— - Antimicrobials .
. In this section we will discuss COPD topics specific for the ICU.
ICU Basics pics sp
Antimicrobials for COPD Exacerbations
. . Step 1 Assessment of antibiotic indications for COPD Continue BiPAP
Intensive C§re Topics *Three cardinal symptoms and serial reassessments
* Increased dyspnea, increased sputum volume, increase sputum purulence
* Require mechanical ventilation A
Vasonressors Step 2 Antibiotic Choices: Yes?

* High Risk: Levofloxacin

* Low Risk: Azithromycin, Doxycycline -
. . . Step 3 Thorough Eval for Other Causes of Exacerbation BIPAP
Mechanical Ventilation D Initiate BiPAP/noninvasive | "
rugs . . ventilation in s setting where ETT > mprovement:
* Arrythmias (Afib) can be performed if needed
* Coronary Ischemia
Procedures + Calcs « Pneumothorax
* Viral Infection A
*Pulmonary embolism No?
Core ICU
No?

Core CCU

Mechanical Ventilation in COPD Exacerbations

Are there any reasons why the patient cannot tolerate
noninvasive mechanical ventilation? v
eAcute respiratory failure

e Agitation or altered mental status

Endotracheal Intubation
Initiate BiPAP/noninvasive ventilation in

. e b
- eHemodynamic instability Yes® s setting where ETT can be performed if
I c U I o p I cs eExcessive secretions » needed

eUnable to provide proper mask fitting
Online ICU Guidebook

A



http://www.medcalc.com/acidbase.html
http://www.mdcalc.com/a-a-o2-gradient/
http://www.mdcalc.com/a-a-o2-gradient/
http://www.mdcalc.com/a-a-o2-gradient/
http://www.mdcalc.com/wells-criteria-for-pulmonary-embolism-pe/
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ICU Guidebook | Intensive Care Topics | Asthma

Initial Asscssment (see figures 5-1, 5-3)

ef history, physical examination (auscultaion, use of accessory muscies, heart rate, n

PEF or FEV,, oxygen saturation, and other tests as indicated

v v

FEV, or PEF 240% (Mild-to-Moderate) FEV, or PEF <40% (Severe) Impending or Actual

® Oxygen to achweve S 290% ® Oxygen to achieve Sa0, Respiratory Arrest
s Inhaled SABA by nebulizer or MDI with 260% = Intubation and mechanical
valved holding chamber, up to 3 doses s High.dose inhaled SASA plus ventilation with 100%

n first hour

s Orsl systemic corticosterods if no
mmediate response or f patient
racently 100K oral systamic
corticosterods

ipratropium by nebulizer or
MDi pius valved hoiding
chamber, every 20 minutes or
continuously for 1 hour

@ Oral sysiemic COrticosienids

oxygen
s Nebulized SASA and
pratropium
® Intrayenous cormicostenids
® Consiger adjunct therapies

Admit to Hospital Intensive Care
{see box below)

Repeat Assessment
Sympioms, physical examinafion

* *

Moderate Exacerbation Severe Exacerbation
FEV,or PEF 40-E%% FEV,or PEF «<40% predicted/perscnal best
precicted/parsonal best Physical exam: severs sympioms at rest, accessory muscle use,
Physical exam; moderate symptoms chest retracton
m Inhaled SABA every 60 minutes History: high-nsk patient
m Oral systiemic comeosteroid NGO IMZZoVEMEnt aMar NLal Weameant
s Continue treatment 1-3 hours, u Oxygen
provided there I8 improvement, m Nebulized SABA + pratropium, hourly of continuous
make agmit decision in <4 hours u Oral systemic corticosieroids
m Consider adjunct therapies
[ |

PEF, O, saturation, other ie s needed

Poor Response
m FEV, or PEF <40%
a PCO, 242 mm Hg

Good Response
m FEV, or PEF 270%
a Response sustained 60 minutes

Incomplete Response
s FEV, or PEF 40-€9%

8 Mid-to-moderate symptoms
after last treatment

m No distress

m Physical exam:. normal

m Physical exam:
symploms severe,
drowsiness, confusion

Individualized decisicn re;
hospaaiizaton (s€e t2x1)

¥ ¥

Quick Links

ABG Calculator

A-a gradient

Wells criteria for PE
Decision to Intubate
COPD

UIH Asthma Guidelines

Admit to Hospital Ward Admit to Hospital Intensive Care
m Oxygen u Oxygen
m Inhaled SABA ® Inhaled SABA hourly or
®» Systemic (oral or contnuousty
Intravenous) corticostencid 8 INtravenous corticostercid
m Consider adanct therapies = Consider adjunct therapies
m Monitor vital signs, FEV, or ® Possibie intubaton and

Discharge Home
u Continue treatment with inhaled SABA
u Continue course of oral systemic
concosteroid
u Consider initiaton of an ICS
u Patent education
— Reéview medications, including inhater
technique.
- Reviewlinitiate action plan.
- Recommend clese medical followup.

PEF, Sa0, mechanical ventilaticn
Discharge Home

P

s Continue treatment with inhaled SABAs

» Continue course of oral systemic corticosteroid

s Continue on ICS. For those not on long-term control therapy, consider
nitiation of an ICS

@ Patent education (e.g . review medications, including inhaler technique and
whenever possible. environmental control measures: review/initate action
plan; recommend ciose medical followup)

» Sefore discharge, schedule followup appointment with primary care provider
and/or asthma specialist In 1-4 weeks



http://www.medcalc.com/acidbase.html
http://www.mdcalc.com/a-a-o2-gradient/
http://www.mdcalc.com/a-a-o2-gradient/
http://www.mdcalc.com/a-a-o2-gradient/
http://www.mdcalc.com/wells-criteria-for-pulmonary-embolism-pe/
http://chicago.medicine.uic.edu/UserFiles/Servers/Server_442934/Image/1.1/residentguides/asthmaguidelines.pdf

uersiry oo o IGU Guidebook | Intensive Care Topics | HTN Crisis

COLLEGE OF MEDIC'NE When treating a HTN emergency, always consider invasive BP monitoring for more accurate vital signs.
AT Quick Links
When evaluation a HTN crisis, evaluate where in the disease spectrum the patient falls by following
the algorithm below. Choose the appropriate medication based on the clinical scenario. e Heart Failure

e ACS UIH Guidelines
e ADHF UIH Guidelines

SBP > 180 e TIMI Score
DBP > 120 * ECG Guide
Home * IV Med Infusion Sheet
Target Organ Damage?  AntiHTN Medications
O ACS/MI/UA
|CU Basics ®Dijssecting aortic aneurysm

®| V Failure w/ pulmonary edema
®Pulmonary edema w/ respiratory failure
. . ®RBC in UA

Intensive C§ re TOQICS ®Hypertensive encephalopathy
®|ntracerbral hemorrhage
®Microangiopathic haemolytic anemia

Vasogressors ®Severe pre-eclampsia / eclampsia / HELLP
®Acute post-operative hypertension (190/100)

Mechanical Ventilation NO
= — = YES
Procedures + Calcs Hypertensive Emergency Hypertensive Urgency
Initially reduce MAP by 25% over 1 Use oral medication to decrease blood pressure of the next 24-48 hours
hour Consider short-acting oral agents
Reduce DBP by 10-15% or to 110 eCaptopril 12.5-25 mg g8hr
Core ICU mmHg over 30-60 min eClonidine 0.1- 0.3 mg g1hr (0.6 mg max, Duration 12hr)

Target reduce to less than 160 / 110-100 within the e AVOI e
S ; . Avoid SL Nifedipine (IR
next 2-6 hours (Aortic Dissection: Rapidly reduce (10 pine (IR)

N,
min) to less than 120/80, include beta-blocker), Restart home medu:auop. . - .
Core CCU Ischemic stroke Tx if >220/140-120) Convert to long-term anti-hypertensive as per guidelines and compelling

indications

ICU Topics

Online ICU Guidebook



http://chicago.medicine.uic.edu/UserFiles/Servers/Server_442934/Image/1.1/residentguides/ACSGuidelines.pdf
http://chicago.medicine.uic.edu/UserFiles/Servers/Server_442934/Image/1.1/residentguides/HFguidelines.pdf
http://www.mdcalc.com/timi-risk-score-for-uanstemi/
http://chicago.medicine.uic.edu/UserFiles/Servers/Server_442934/Image/1.1/residentguides/criticalcaredrugs.pdf

uersiry o mos o ICU Guidebook | Intensive Care Topics | Heart Failure
COLLEGE OF MEDIC'NE Always keep in mind the table below, a simplified version of the Forrester Classification. This helps you
AT stratify your patient with Acute Decompensated Heart Failure and tailor therapy based on where in Quick Links
CH | CAG O the disease spectrum they are.
* HTN Crisis

Warm & Dry Warm & Wet * ACS UIH Guidelines
* ADHF UIH Guidelines

Outpatient treatment Diuretics + Vasodilators
Pulmonary edema ¢ M
* ECG Guide
Home CeLY Cold & Wet « IV Med Infusion Sheet
Inotropes Inotropes, IABP, etc :
Cardiogenic Shock
ICU Basics
DECOMPENSATED HEART FAILURE
Intensive Care Topics (A) VOLUME OVERLOAD (B) VOLUME OVERLOAD w
1 +
(AD IV DIURETICS A P andor YED No evidence !
HESA: IRB): ACCRANA: 1C); KSC: 1) 1 of shock
VaSO ressors Initial Loop Diuretic Dose SEVERE HYPERTENSION
* Not taking loop diuretic chronically? ‘
20 - 80 mg (B1) IV DIURETICS (See Box A1) T .
MeChanicaI Ventilation * On oral loop diuretic at home? + [ Evidence of shock
— S — Total daily dose = initial IV dose 1V VASODILATORS*
WCCRANA 1)) W“w’
l o 1V vasechilutos instend of inotropes
: SBO(C) C2) INVASIVE HEMODYNAMIC
PrOCEdures + Ca|CS Assess Response 'J:&mmwm S \\::)\'I:::R:\:.\ i
1{ urine outpert < 250-300 mi, withn 2 hosrs "~-*H i HESA: SBO(C); ACCEANA: 1€
esculite thernpy o%“m ESC: lib(H)
. m symplams
Core ICU ‘ l . " * HESA: MBOH); ACCEUHA: HafC): IV VASOACTIVE THERAPY
I (A2) INTENSIFY IV DIURETICS ESC ) HFSA: SBO(C) ACCFANA: 1O
HESA: SBOC); ACCHAHA: 1) * Relmctory symploms ESC: Ha(®) ‘
* Increase dose : Canitroglyeering; W Inotropes
..’
CO re CCU o Admimister a5 continuous infusion 1 .
o Add 2nd diuretie - : \ asopressors
Oral: metolazone or spironolactone MNON!NVMWI POSITIVE
IV: ehlorothinzide PRESSURE VENTILATION
l HESA! MBOGA): ESC: Tlufth
Reassess Response (CHMAY CONSIDER
1f suboptimal response, consicler the followng ~ perssss (C1) INOTROPES* MECHANICAL CIRCULATORY
options pt ) \
; (Dobutamine or milrinone) HESA: B ’;I' f l:ikjl A Haily):
s S ——— Refractory svimptoms and/or ESC: lafc)
(AN !’I.R'\I ILTRATION evidl of impaired peripheral ,
Icu T i s o Inlien nl'll\’ dm:.;ll;cx’;mh:ull,\' perfusion ORTHOTOPIC CARDIAC
" ‘: S MBC(E) TRANSPLANI
p o Symptoms refractory 1o diuretics HESA MBL(C); ACCEANA; Hb{C), HESA: IR ACCEARA: HAB)
- - N SO ACCEANA; : ESC: a(h) WML )
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uvessity orinois o ICU Guidebook | Intensive Care Topics | DKA
COLLEGE OF MEDIC'NE DKA usually presents with serum glucose >250 mg/d|, arterial pH <7.3, serum bicarbonate <18 mEq/I,

AT CH | CAG O and moderate ketonuria ketonemia. Quick Links

Follow the algorithm below for proper management. * Na Correction

* Anion Gap Calculator
Complete initial evaluation. Check capillary glucose and serum/urine
ketones to confirm hyperglycemia and ketonemia/ketonuria. e ABG Calculator
Start IV fluids: 1.0 L of 0.9 percent NaCl per hour.* . .
* Acid-base review

IV Fluids m |Potluium |;\B!:£s n::d" | ° HHS[HONK
Home ‘or bicarbonate ,

/ \ f
Determine hydration IV route Uncomplicated | | Establish | pH <6.9 | | pH =7.0 |
status DKA-SC route adequate
. renal function, '
ICU BaSICS (urine output pH 6.9-7.0
| I Insulin: Rapid-acting ~50 ml/hr) o I
Regular insulin:
Severe Cardiogenic | | g 1 |yykg 0.3 U/kg I
. . Hypovolemia shock B WL B, Wt., then
Intensive Care Topics as IV bolus || 0.2 U/kg I serum K Dilute [ No o,
one hr later Is <3.3 mEa/L, | | NaHCO,
i hold insulin and (100 mmol)
i i E !
give 20-30 mEq
dehydration 0.1 K*/hr until K :‘ 300';:|20
V U/kg/hr IV | | Rapld-acting 23.3 mEQ/L 2D wil
aSOQFESSOrS continuous | | Insulin: 0.2 . 4 mEq KCL.
insulin U/kg SC | lﬂf"f'f for
i two hrs
infusion every two hrs I K* is 253
- r mEg/L, do not y
H H H Administer Hemodynamic ive K* but
Mechanical Ventilation 0.6 percant oo guve k* but —
NaCl (1.0 L/hr) pPressors K* every
two hrs NaHCOy
y (50 mmol)
P d + C I Evaluate corrected i In 200 mi
valu rr i
H,0 with 10
rroceaures + Lalcs serum Na*e If serum K* is win KCL.
>3.3 but <5.3 Infuse over
mEa/L, give one hr
= o S e 20-30 mEq K*
rum Na arum Na If serum glucose in each liter of
Core ICU high low does nat fall by IV fiuid to keep
-_— 50-70 mg/dlin serum K* between
first hour, double 4-5 mEa/L
Serum Na* IV or 5C insulin bolus ssmﬁfszaa?lgn03
CO re CCU normal every two hrs
v until pH =7.0.
1 When serum glucose reaches Monitor serum K*
200 mg/dl, reduce regular
0.45 percent 0.9 percent insulin infusion to 0.05-0.1
NaCl (250- NaCl (250- Ufka/hr 1V, or give rapid-acting
500 mi/hr) 500 mi/hr) insulin at 0.1 U/kg SC every
depending depending two hrs. Keep serum glucose
on hydration on hydration between 150 and 200 mg/d|
state state until resolution of DKA
When serum glucose reaches Check electralytes, BUN, venous pH, creatinine and glucose

- 200 mg/dl, change to 5 percent . every 2-4 hrs until stable. After resolution of DKA and when
o I cs dextrose with 0.45 percent NaCl patient is able to eat, initiate SC multidose insulin regimen,
at 150-250 mi/hr

Continue TV insulin infusion for 1-2 hr after SC insulin begun
Online ICU Guidebook

to ensure adequate plasma insulin levels. In insulin naive
patients, start at 0.5 U/kg to 0.8 U/kg body weight per day
and adjust insulin as needed. Look for precipitating cause(s).
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HHS / HONK usually presents with serum glucose >600 mg/d|, arterial pH >7.3, serum bicarbonate >15
mEq/l, and minimal ketonuria and ketonemia.

Follow the algorithm below for proper management.

Complete initial evaluation. Check capillary glucose to confirm
hyperglycemia. Start IV fluids: 1.0 L of 0.9 percent NaCl per hour.*

Determine hydration
status

[ 1
Severe Cardiogenic
Hypovolemia shock

Mild
dehydration

\
Hemodynamic
maonitoring/
pressors

Administer
0.9 percent
NaCl (1.0 L/hr)

Y

Evaluate corrected

serum Na*e
I 1
Serum Na* Serum Na*
high low
Serum Na*
normal

_‘_I

IV reqular insulin

Establish adequate renal
function (urine output

~50 mi/hr)

Insulin: 0.1 U/kg [ 1

body weight as IV

bous | K* <3.3 mEq/L | [ k* >5.3 meq/L |

I

v '

0.1 U/kg/hr TV
continuous insulin

Hold insulin and
give 20-30 mEq/K*/hr
until K* >3.3 mEg/L

Do not give K*,
but check serum
K* every two hrs,

infusion
I

If serum glucose does
not fall by 50-70 mg/dl
in first hour, double
insulin dose

0.45 percent MaCl
(250-500 ml/hr)
depending on depending on

0.9 percent NacCl
(250-500 mi/hr)

hydration state hydration state

T J

i

When serum glucose reaches
200-250 mg/dl, change to

5 percent dextrose with

0.45 percent NaCl at
150-250 mi/hr

ICU Topics

Online ICU Guidebook

'

K+ =3.3-5.3 mmEqg/L

Give 20-30 mEq K* in each
liter of 1V fluid to keep
serum K+ between 4-5 mEq/L

When serum glucose
reaches 300 mg/dl,
reduce regular insulin
infusion to 0.05-0.1
U/kg/hr 1V. Keep serum
glucose between 250

and 300 mg/dl until
plasma osmolality Is <315
mOsm/kg and patient is
mentally alert

Check electrolytes, BUN, creatinine and glucose every

2-4 hrs until stable, After resolution of HHS and when
patient is able to eat, initiate SC multidose Insulin regimen.
Continue IV insulin infusion for 1-2 hrs after SC insulin
begun to ensure adequate plasma insulin levels, In insulin
naive patients, start at 0.5-0.8 U/kg per day and adjust
insulin as needed. Look for precipitating cause(s).

Quick Links

* Na Correction

* Anion Gap Calculator
* ABG Calculator

* Acid-base review

* DKA
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Quick empiric choices:

Meninges — Ceftriaxone/Vancomycin, consider Ampicillin | Aspiration — Cover for anaerobes,

clindamycin

GU - FQ, bactrim, amp/gent | Skin — think community acquired MRSA: clindamycin, vancomycin

Gl - FQ, metronidazole, pip/tazo | Lines — Vancomycin

Antibiotics for COPD Exacerbations (www.goldcopd.org)
Step 1 Assessment of antibiotic indications for COPD

- Three cardinal symptoms

- Increased dyspnea, increased sputum volume, increase sputum purulence
- Require mechanical ventilation

Step 2 Antibiotic Choices:

- High Risk: Levofloxacin

- Low Risk: Azithromycin, Doxycycline

Step 3 Thorough Eval for Other Causes of Exacerbation

* Drugs

* Arrhythmias (Afib)

* Coronary Ischemia

* Pneumothorax

* Viral Infection

*Pulmonary embolism

Management of Fungal Infections (www.idsociety.org)

Major risk factors for fungemia

- Recent use of broad-spectrum antibiotics (allow fungal overgrowth)

- Colonization of fungus in normal sterile location (ie-candiuria*)

Minor risk factors for fungemia

- Central venous catheter (TPN, chronic infusion therapy, hemodialysis)

- Multiple abdominal surgeries

- Critically ill patient

- Immunosuppression, steroid use

Common Yeast Pathogens

- Candida Albicans —Pathogen in 70-80% of fungemias, highly susceptible to
fluconazole

- Non-albicans species

- C. glbrata — Dose-dependent susceptibility to fluconazole

- C. krusei — Must use micafungin, voriconazole to treat

- C. parapsilosis — Resistant to micafungin and other echinocandins

Treatment options for disseminated candidiasis

- Hemodynamically stable patient: Fluconazole 6 mg/kg (400-800 mg) IV/PO q24
(renal dose CrCL<50)

- Hemodynamically unstable patients:
echinocandin)

- Ophthalmic examination to rule out endophthalmitis if documented fungemia
*Current IDSA guidelines recommend against the treatment of asymptomatic
fungal cystitis unless high risk for developing disseminated candidiasis
(neutropenic, urologic procedure)

Micafungin 100 mg IV g24 (or other

e UIH Abx Guidelines

¢ UIH PNA Guidelines
¢ UIH VAP Guidelines
¢ Vancomycin dosing

Double coverage of Gram Negative Organisms

Rationale: Utilizing two different antimicrobial classes will
increase the likelihood of active antimicrobial therapy in
critically ill patients. Should only be used for empirical therapy.
Discontinue after microbiological susceptibilities are reported.

Patients to consider double coverage (Clinicians should be
selective in application!)

- Patients with febrile neutropenia (follow current U of | hospital
guidelines)

- Patients with little physiologic reserve

- Severe sepsis and septic shock

- ARDS from infections cause

- Patient with significant exposure to anti-pseudomonal beta-
lactam agents

- Patients with late onset (>14 days) nosocomial infections

- MDR organisms: Psuedomonas, Acinetobacter, KPC Klebsiella
pneumoniae

How to double cover Gram-negative

- Aminoglycosides (Amikacin, Gentamicin, Tobramycin) are
preferred over quinolones

- A single dose of an aminoglycoside has not been shown to
increase the risk of AKl in septic shock patients

- Quinolones add little additional coverage to anti-pseudomonal
beta-lactam agents (Micek et al. Antimicrob Agents Chemother.
2010)

Duration of treatment (Chastre. JAMA. 2003)

An 8 day course was shown to be non-inferior to an 15 day course
(mortality)

There was more relapse with a short course in patients with
Psuedomonal/Acinetobacter pneumonia when treated with a short
course

Consider 15 day course in patients with:

MDR (High MIC) Psueomonas or Acinetobacter pneumonia
Patients with slow clinical response (>4 days)

Patients with severe hypoxia


http://chicago.medicine.uic.edu/UserFiles/Servers/Server_442934/Image/1.1/residentguides/abxguidelines.pdf
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How to order Vancomycin

- Check your sources, confirm the medication is indicated
- Check table below for appropriate/inappropriate uses
- initial dose is based on actual body weight, subsequent doses based on blood levels

- Adult dose calculation:

initial dose = 15mg/kg based on total body weight
dosing interval based on CrCl: 80 =Q12h, 40-79 = Q24h, 25-39 = Q48h, <25 15 mg/kg x 1

dose (see Il E)

Pharmacokinetic level monitoring

- Obtain trough concentration (30 minutes prior
to infusion) before 4th consecutive dose

- Adjust dose to obtain goal trough concentration
of 10 - 20 mcg/mL

- Trough concentration 15 - 20 mcg/mL is
recommended for bacteremia, endocarditis,
osteomyelitis, meningitis and hospital acquired
pneumonia caused by Staphylococcus aureus to
improve clinical outcome

Frequency of vancomycin trough concentration
monitoring:

1. For patients receiving > 5 days of vancomycin
should have least one steady-state trough
concentration obtained. Frequent monitoring
(more than single trough concentration before 4th
dose) for < 5 days or for lower intensity dosing
(target trough vancomycin concentration < 15
mcg/mL) is not recommended.

2. For patients with stable renal function with
goal trough concentration 15 - 20 mcg/mL,
monitor vancomycin trough concentration once
weekly for duration of therapy.

3. For hemodynamically unstable patients when
goal trough concentration is 15 - 20 mcg/mlL,
more frequent than once weekly vancomycin
trough concentration is recommended.
Frequency of monitoring should be guided by
clinical judgement.For patients with renal failure,
follow levels, and re-dose for concentrations < 15
mcg/mL

Quick Links

* Antimicrobials

* UIH Abx Guidelines

e UIH PNA Guidelines
e UIH VAP Guidelines

* UIH Vanc Guidelines

1. Situations in which vancomycin use is
appropriate or acceptable:

A.Treatment of culture documented infections
caused by B-Jagtam resistant gram-positive
organism such as methicillin-resistant
Staphylococcus aureus (MRSA) when no
alternative antbiotic therapy Is available.

B. Treatment of culture documented infections
caused by gram-positive organism in

patients with immediate-type hypersensitivity
reaction to B-Jactam antiblotics (urticaria.
angieedema, or anaphylaxis) when no alternative
antibiotic therapy is available.

C.Empirical therapy for presumed gram-positive
Infection in patients with:

1. Newtrepenic fever and severe mucositis, history
of MRSA colonization orinfection,

suspected or known catheter-relsted infection or
hypotension

2.5evere sepsis pending cultures

3.5kin and soft tissue infection not responding to
other agents

4. Gram-positive organisms cultured from blood or
sputum pending identification

S.Bacterial meningitis in pediatric patients

6. Hospital scquired or ventilator associsted
pneumonis

D. Treatment of metronigazols-refractory C
difficile infections (oral vancomysin only

Situations in which vancomycin use is discouraged:
A.Routine surgical prophylaxis other than in a
patient who has 3 life-threatening B-lactam

allergy, when indicated by the microbial
environment, or when indicated based upon the
patient’s infection or colonization history.

8. Empiric antimicrobial therapy for patients with
pevtropenic fever unlessthere is high

clinical suspicion or evidence that indicates the
presence of a gram-positive infection

(see 1 C1 above)

C.Treatment inresponse to a single blood culture
positive for goagulaze-negative

Staphylococcus, if other culturestaken during the
same time frame are negative

D. Continued empiric use for presumed Infections in
patients whose cultures are negative

for B-Jactamrresistant gram-positive microorganisms
E. Systemic or local (antiblotic lock) prophylaxis for
infection or colonization of indwelling

central or peripheralintravascular catheter

F. Selective decontamination of the digestive tract
G. Eradication of MRSA colonization

I. Routine prophylaxiz of very low-birthyeight infants
). Routine prophylaxis for patients on continuous
embulstory peritonesl dislysis or

hemodialysis

K.Treatment of infections caused by B-lagtam
susceptible infections in patients without B3+

Jactam allergy

L. Topical use of yancomycin solution for application
of irrigation

For more information of Vancomycin dosing, check micromedx and/or UIC Clinical Care guidelines for Vancomycin use
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Initially: stay calm, put pt in lateral decubitus position, suctioning to bedside, pad bed rails and
prevent injury, ABCs — oxygen, protect airway, get vitals incl. temp
Ask RN to call your senior

Causes: infection, metabolic (incl. Hypoglycemia), stroke, structural, trauma, neoplastic, iatrogenic,
delirium tremens

Labs: accucheck; clin chem., Ca, mag, phos; also consider ABG, urine tox, serum tox, UA, EtOH
level, drug levels; (can also consider prolactin level after seizure)
If seizure is over: assess pt, labs, meds, diagnoses, consider head CT; treat the underlying cause

Management

-airway: oxygen, ready to intubate

-thiamine 100mg IV push, then 1amp D50 IV push

-lorazepam 2-4mg IV/IM or diazepam at 2mg/min IV (up to 20mg) (whichever is available)

(have ambu bag available b/c diazepam can cause resp depression)

-phenytoin can be started in 2nd IV line; loading dose 18mg/kg (caution hypotension, arrhythmias)in IV until controlled; check lytes
Status epilepticus if >5min or 2 seizures with incomplete recovery ainvolve ICU, neuro, anesthesia

Status Epilepticus Lorazepam Lorazepam
Seizure >5m or multiple continued 2-4mg IVP Sz 0.1mg/kg IV, can continue at
seizures w/o returr_1 to baseline between | Rate at 2mg/min »| 2mg/min or diazepam
seizures 0.15mg/kg

Sz continue...
Neurology consult

Fosphenytoin

1) Phenobarbital 20mg/kg IV load Load 20mg/kg at </= 150

Additional 10mg/Kkg if seizures mg/min or Phenytoin
20mg/kg PE at </=

continue )
. 150mgimin
Rate at 50-100mg/min I
Other agents:
2) Propofol 3-5mg/kg load, then 1-15 mg/kg/hr Seizures continue...

3) Midazolam 0.2mg/kg load, then 0.05-2mg/kg.hr
4) Pentobarbital 5-15 mg/kg load, then 0.5-10 mg/kg/hr
Select one of the above + ETT if continued seizures

Also: you can use IM injections in emergent situation
without IV access




uersiry oo o IGU Guidebook | Intensive Care Topics | Brain Death
COLLEGE OF MEDICINE

AT CHICAGO

e UIH Brain Death

Guidelines

Clinical Criteria of Brain Death: MUST HAVE STEP 1, 2 AND 3

o Step 1 Prerequisites

Home +  Treat reversible causes of abnl neuro exam

+ Hypotension

+ Hypothermia (<32C})

ICU Basics +  Met Disturbances

+  Sig Drugs or Medications

+ Confounding Diseases

Intensive Care Topics o Cause of Coma known, sufficient to cause brain/brain stem death, and history and imaging consistent
_ with brain death

o Step 2 Absence of Brain and Brainstem Function Two exams performed 6Hr apart

Vasopressors +  Coma: ahsent cerehbral motor responses in all extrem and face to noxious stimuli
+ Absent Brainstem Reflexes
= Pupils

* Size: midline to dilated 4-9mm
*  Absent response to bright light
Absent Corneal (touch edge of comea}
Absent Cag (stimulate pharynx}
Absent Cough {tracheobronchial suction}
Ocular Movement
*  Absent oculocephalic
Core ICU = Absent deviation of eyes with cold water stimulation

Mechanical Ventilation

Procedures + Calcs

Core CCU o Step 2a: Consider confirmatory test if Step 1 or 2 inconclusive
I +  Cerchral angiography
»  Brain scan
- EEG
+  Transcranial dopler
»  Evoked Potentials
o Step 3: Absent Respiratory Effort, Apnea Test absent resp efforts after PaCO2 increases by more
than 20mmHg above haseling

Tobin, ICU Book, pg 820

ICU Topics

Online ICU Guidebook
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For sedation in the ICU, please read and follow the basic principles below.

Our ICU Sedation Medication sheet can be found here.
For use of precedex, more information can be found here.

1. AVOIDANCE OF BENZODIAZEPINES: New Society of Critical Care Medicine guidelines from 1/2013
recommend non-benzodiazepine sedatives for mechanically-ventilated patients to improve outcomes.

2. DISCUSS THE PLAN OFTEN: Sedation and Analgesia should be discussed frequently and involve ALL MEMBERS of the
patient care team
3. THERE IS NOT A “PERFECT” SEDATIVE AGENT: Thus selection of an agent should be based up patient specific factors:
* Hemodynamic stability (Avoid Propofol and Dexmedetomidine, Prefer Midazolam)
*  Probable duration of mechanical ventilation (Avoid Propofal use for greater than 48 hours)
4. TREAT ANALGESIC REQUIREMT FIRST, THEN PROVIDE SEDATIVE AGENT: Pain is undertreated in the ICU (up to 50-80% of
patients report untreated pain in prospective studies)
5. BALANCE CALMNESS AND AROUSABILITY — BOTH HAVE TO BE CONSIDERED: Several studies have demonstrated that
minimizing sedation on a daily basis is associated with improved patient outcomes (shorter ICU length of stay, short time of

Balancing Arousability and Calmness

Calmness

Combative

[ (Distress) Comfort ]
Arousability
[ Alert Coma }
T self-harm, T LOS, Cost, Delirium,
Caregiver assault, VAP
Stress, MI

6.  imechanical ventilation, less ICU delirium)

7. ASSESSMENT IS THE KEY TO SUCCESS: A standardized approach to assessing patient’s level of sedation and analgesic
requirements is imperative

SEDATION: Richmond Agitation Sedation Scale (RASS)
Description Term Score
Overly combative, violent, immediate danger to staff Combative +4
Pulls or removes tube(s) or catheter(s); aggressive Very agitated +3
Frequent nonpurposeful movement, fights ventilator Agitated +2
Anxious but movements not aggressive or vigorous Restless +1
Alert and calm Alert and calm 0
Not fully alert, but has sustained awakening (eye opening/eye contact) to voice | Drowsy -1
(>10 seconds)
Briefly awakens with eye contact to voice (<10 seconds) Light sedation -2
Movement or eye opening to voice (but no eye contact) Moderate sedation -3
No response to voice, but movement or eye opening to physical stimulation Deep sedation -4
No response to voice or physical stimulation Unarousable -5
PAIN: Critical-Care Pain Observation Tool (CPOT)
Indicator Description Score
1. Facial expression Relaxed, neutral 0
Tense 1
Grimacing 2
2. Body movements Absence of movements 0
Protection 1
Restless 2
3. Muscle tension No resistance to passive movements 0
Resi © to passive 1
Strong resistance to pi vements, inability to plete them 2
4. Intubated Patients: Tolerating ventilator or movement 0
Compliance with ventilator Coughing but tolerating 1
Fighting ventilator 2
Lo ] S R
Talking in normal tone or no sound 0
Extubated Patients: Sighing, moaning 1
Vocalization Crying out, sobbing 2
Total, range (Add boxes 1-4) 0-8



http://chicago.medicine.uic.edu/UserFiles/Servers/Server_442934/File/imr_housestaff/icu_sedatives.pdf

uersiy o nos o ICU Guidebook | Intensive Care Topics | Hypovolemic shock

COLLEGE OF MEDIC'NE Below is a quick algorithm on hypovolemic shock. Your main concern is to maintain proper hemodynamics. Your
AT CH | CAG O secondary concern, once you initiate efforts to improve hemodynamics, is to find out where the volume has been
lost. Third spacing fluid loss can occur, but acute anemia of blood loss should always be assessed for. Obtain Hgb
levels, evaluate the patient for possible Gi bleed or intra-abdominal bleeding.

* Glasgow score

Home * Shock
— SBP <90, MAP < 60, Lactate >4 * Septic shock

e Cardiogenic shock

ICU Basics

Intensive Care Topics

Establish large-bore access

Vasopressors Assess source of volume loss
Assess Hgb level

Assess for reversible coagulopathy

Mechanical Ventilation

Procedures + Calcs

Core ICU

Core CCU Volume repletion
pRBC transfusions if needed.
NS bolus or LR bolus.

ICU Topics

Online ICU Guidebook
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ICU Guidebook | Intensive Care Topics | Acid base
HOW TO ASSESS AN ABG?
General Approach:
1) pH: acidotic (<7.35) or alkalotic (>7.45)
2) pCO2: resp acidosis (>45mmHg) or alkalosis (<35mmHg)
**can look at pH and pCO2, and if same direction, then primary d/o is metabolic
3) pO2: hypoxic or non-hypoxic
*Pa02/Fi02: nL >400, <300 a Acute Lung Injury, <200 a ARDS
*A-a Gradient: PAO2 = 150 -(PaC02/0.8)
nL=2.5+0.25 (pt's age)
Elevated = V/Q mismatch = think PE, CHF, Pneumonia
4) HCO3: metabolic acidosis (>27mEq/L) or alkalosis (<21mEq/L)
Concerning levels from an ABG & VS that may suggest future need for intubation:
* Pa02/Fi02 <300-200

* Na Correction
* Anion Gap Calculator

¢ ABG Calculator

* Increased PaCO2 + tachypnea 100
*RR >30-35

* Pa02<50 on 50% or greater Fi02

* PaCO2 >55 w/ nlL lung fxn (I.e no COPD, fibrotic lung dz)
*pH <7.3

COMPENSATION??
1) Simplistic rule? RULE OF 80 (add last 2 digits of pH + PaC02)
*pH + PaC0O2 = 80: pure resp d/o
*pH + PaC02 <70: met acidosis
*pH + PaC02 >90: met alkalosis
2) Met acidosis: PaCO2 = 1.5 (HCO3) + 8 +/-2
PaCO2 decrease 1.25mmHg per mEqg/L change in HCO3

H* (nM/L)

3) Met alkalosis:
PaCO2 increase 0.75mmHg per mEg/L change in HCO3
4) Resp acidosis:

Acute: HCO3 increase 1mEq/L per 10mmHg TNPaC0O2

Chronic: HCO3 increase 4mEq/L per 10mmHg MPaCO2 " To 2'o
5) Resp alkalosis:
Acute: HCO3 decrease 2mEq/L per 10mmHg ,PaC0O2
Chronic: HCO3 decrease 4mEq/L per10mmHg |, PaCO2
Later, look at:
1) Anion Gap: Na - (HCO3 + Cl) (NL 12 +/- 2)
Think MUDPILES (methanol/metformin, uremia, DKA, Paraldehyde, INH/Iron, Lactate,
Ethylene
Glycol, Salicylates, Cyanide)
2) Delta Gap (also known as corrected HCO3) = (AG -12) + HCO3 =24 +/- 2
presence of delta gap means concomitant metabolic acidosis or alkalosis on top of an AG
acidosis
<20 =concomitant metab acidosis
>26 =concomitant metab alkalosis
3) Osmol Gap: 2Na + glc/18 +BUN/2.8
corrected Osmol Gap for ETOH = ETOH/4.6
corrected OG >10 points to methanol or ethylene glycol exposure

T T T T
30 40 50 60
PCO, (mm Hg)

70 80 90 100


http://www.mdcalc.com/sodium-correction-for-hyperglycemia/
http://www.mdcalc.com/anion-gap/
http://www.medcalc.com/acidbase.html

T IQU Guidebook | Intensive Care Topics | Decision making capacity
Basic definitions:

COLLEGE OF MEDICINE . _ _
*Competence/Incompetence: legal designations determined by courts/judges

CH | CAG O Decision-Making Capacity: clinically determined by physician’s evaluation

To assess decision making capacity

Ask the patient 5 questions:

1. What is your present medical condition?

2. What is the treatment that is being recommended for you?

3. What do you think might happen to you if you decide to accept (or not accept) the recommended
tx?

4. What do we, as your medical team, think might happen if you decide to accept (or not accept) the
. recommended tx?

ICU Basics 5. What are the alternatives available and what are the consequences of accepting each?

Home

Ask yourself 5 questions:
Intensive Care TOQiCS 1. Can the pt communicate a choice?
— 2. Can the pt understand the essential elements of informed consent?
3. Can the pt assign personal values to the risks & benefits of intervention.

4. Can the pt manipulate the information rationally & logically.
_LVBSO ressors 5. Is the pt’s decision making capacity stable over time?

. . . Document that the pt has decision-making capacity for the following reasons:
Me_chc’—mlcall_\/entllgtlon * Pt understand his present medical condition and the tx that is being recommended.
* He understand the risks, consequences, and alternatives of accepting/not accepting the tx.
* He can communicate a choice.
Procedures + Calcs * He understands the essential elements of informed consent.
- — * He can assign personal values to the risks/benefits of intervention.
* He can manipulate information rationally & logically.
* His decision-making capacity is stable over time.
M **if capacity is in question, obtain complete evaluation fro Psychiatry.

Core CCU

ICU Topics
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ICU Guidebook | Intensive Care Topics | Death

UNIVERSITY OF ILLINOIS

COLLEGE OF MEDICINE

AT Was this expected? What happened?
CHlCAGO Was the Attending called?

Autopsy desired?
Organ donation?

Review chart for other med/family issues

When a patient in the ICU dies, the following should be your immediate steps:

In the Room:
Explain the purpose of the pronouncement to family.
Home Ask if family wishes to be present, Also, ask if family would like the chaplain to be present
— Address any questions from family.
. Pronouncement:
ICU Basics ID pt.

Note that the patient is NOT hypothermic (warm and dead).
Note general appearance of pt and if any spontaneous mvmt.
Intensive Care TOQiCS Note no rxn to verbal or tactile stimulation.

Note no pupillary light reflex (pupils should be fixed/dilated).
Note no breathing or lung sounds or heart beat/pulse

Vasogressors **when to call coroner: if pt was in hospital <24hrs, death w/ unusual circumstances, or if death was
assoc w/ trauma regardless of cause of death**

Orders to be done.

1. Expiration order on Powerchart.

2. Fill out paper documentation.

3. Call Gift of Hope —ROBI (regardless if organ donor or not) -630.758.2600, www.robi.org
Procedures + Calcs Documentation---What to write in your death note:

Called to bedside by RN to pronounce pt’s name or Code blue called at time. Resuscitation efforts
stopped at time.

Mechanical Ventilation

Core ICU

Template Death note
Use the note below. Modify to represent specific case.

Core CCU

DEATH NOTE
<Document all above findings here. What happened? Document time.>

No spontaneous movements were present. There was not response to verbal or tactile stimuli. Pupils were mid-dilated and fixed. No
breath sounds were appreciated over either lung field. No carotid pulses were palpable. No heart sounds were auscultator over entire
precordium. Patient pronounced dead at date & time. Family and resident (or attending physician) were notified. Document if coroner
was notified. The family accepts/declines autopsy. The family <accepts/declines> organ donation.

<Document if pt was DNR/DNI vs. Full code.>

ICU Topics
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ICU Guidebook | Intensive Care Topics | Pressors

Adult Critical Care 1V Medication Infusion Sheet : A quick reference sheet.

Receptors  Clinical Effect Indication
Dopaming | o1 ++ DA effect does not appear clinically ardingenic shoc
(310 megfkafming | B1 +++ relevant. Less likely to causemyacardial | Distributive shock
(Less severe, SBP 890 | B2 + ischemia? (Less severe, SBP 80
aln | DA ++ Fositive iontropic and chronotropic at a0
1020 meo/kgiming | Dose de- [wer doses, but less than dohutamine
pendant YVasopressor
Horepinephrine | o ++++ Yasopressar (Fotent) Listrthutive shock
(0.01-1 megfkahming | g1 +++ Mo reflex hradycardia 15t Line Agent for Sep-
sig)
Epinephrine | ol +++ Fositive ontropic and chronotropic ef- Listributive
(0.04-1 meofkafming | g1 +++ fects Mixed shock
Bz ++ Mo afteroad reduction izardiogenic shock
Becomes o = 3 with escalating doses
Phemdephrine [ ol ++++ Fure wasopressar Listrihutive shock
(00598 meafkahming Mo tackyarrhythimias Mo Central Access
Less potent than MHarEpi
Dobutamine | a1 Fositive lontropic and chranotropic er- Cardiogenic shock
(0.04-1 mcg/Kgimind | g1 +++ fects {add second agent for
Rz + Some aftedoad reduction by patension)
OA Decompensated HF
Yasopressin | Smaoath Fure wasopressar Listributive
(0.03-0.04 unitimin} | muscle W1 Maintains pressor activity in Acidosis wasopressin deficiency
receptar T Bafety in CAD, MI, i sepsis™
aganist Bowel Ischemia
Milrinone | FOE inhib- | Morrcalecholamine, posiye oniropic Decampensated HE
(a0 mcd load, | itar and chranotropic effects

0375 Tamogikaliming
*Renal Dose Adjust

Afterload reduction
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ICU Guidebook | Intensive Care Topics | AntiHTN

Arterial Onset Dose
Ve:;us Durati Kinetics Adjustment
eno (Peak) on .
Dilation (Max)
Alpha and
- i - = a,
Labetalol Se"\leocqi"e Arterial 25 min 2-4h Hepatic 10:1'{1]i;12?hr:|$1—2 opioomomin | reo = 5
abetalo ena (15 min) —ahr (Conjugation) a ma/min (300 mg per 24 -Avoid if bradycardic,
Beta 9 hours) decomp. CHF
blocker
. 25 mecg/kg/min
Cardio- 1 h
selective Arterial : 10-20 RBG pUln CakalD) @UEIIL “Avoid if bradycardic,
Esmolol B 1 min h then 25-50 mcg/
beta via | CO min Esterase i, (300 mcg/kg/ decomp. CHF
blocker g -
min)
DHP Double dose -Only studied to
Clevidipine _ 96 hours
oh(;:nel Arternal 1-5 min 10 min Esl?:?rgse 1-2 mg/hr g2-smins
(NF) -Lipid emulsion
Blocker (16 mg/hr) (0.5 mg/mL)
DHP
] 22 Tl -Preferred in ischemic
Nicardipine Dh‘;i;el Arterial i:: 46 hr (é'fgag;;;) 5 mg/hr TEm stroke, ARF, HTN
(15 mg/hr) encephalopathy
Blocker
15 min 1 1.25 mg g12hr -Avoid in ARF, AS,
Enalaprilat mﬁicb:fm Arterial 6 hr (Un';‘fg:' ed) 1.25 mg renal stenosis,
(1 hr) 9 (5 mg g6hr) hyperkalemia
1. Complex
degrades in
blood L
releasing -Good initial agent
Evaie -Coronary steal
Sodium ﬁe?aiolized 0.5 mcg/kg/min 1 0.25 mca/kg/! -Tolerance
Mitroprusside Nitrate Arterial By min
and <1 min 1-2 min ; - Usual Range q3-5 min -Cyanide toxicity
(5 CN, 1Fe, EENE) Venous ﬁgg;::gggr;il Dose > 5 mcg/kg/min
TNO) thi [2-5 mcg/kg/min] | (10 meg/kg/min) Add Thiosulfate
[T infusion
(LiveryfRBC)
3 -Thiocynate toxicity™
T-hiocyanale In renal dysfunction
cleared via
kidney
5-15 mcg/min
Venous t 510 meg/min | -Use as adjunct
; Hepatic therapy in ACS /
. . Nitrate - P 10-20 .
Nitroglycerin (T cGMP) (;ﬂh?gﬁl 2-5 min min (553:1[:3‘;2?:), Usual Range g5min Pulm Edema
doses) [50-150 meg/kg/ (400 mcg/min) -Tolerance in 24 hrs
min]
-Prolonged and
WD ImE Repe::]t‘; gy variable effects-
§ - 1020 Hepatic avoid in acute
Hydralazine Unknown Arterial i 3-8 hr (Acetylation) q 46 hr management
PO 25 mg (40 mg dose IV) _Pre-eclampsia
D?‘ﬂ;‘?e T 0.05-0.1 mcg/
, - kg/min
Fenoldopam Arterial 5 min 30-60 Hepatic 0.1 meg/kg/min _Sulfate sensitivity
(NF) receptor (15 min) min (Conjugation) q15min

agonist

(1.6 mcg/kg/min)
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ey oenes 16U Guidebook | Mechanical Ventilation | Decision to intubate

COLLEGE OF MEDIC'NE UIH Clinical Care Guidelines: Intubation
AT C H | C AG O Concerning levels from an ABG & VS that may suggest future need for intubation:
* PaO2/Fi02 <300-200
* Increased PaCO2 + tachypnea

*RR >30-35

* Pa02<50 on 50% or greater FiO2

* PaCO2 >55 w/ nL lung fxn (I.e no COPD, fibrotic lung dz)
*pH<7.3

Home . , . .
— If you’re thinking about this then you should probably be calling anesthesia

ICU Basics

Is there failure of airway
maintenance ar p-rl';‘-l:El‘:l:iﬂﬂ?

Intensive Care Topics I

o
Is thare failure of

Mechanical Ventilation axygenation ar ventilation?

l

Procedures + Calcs Mo ves

Vasopressors

Core ICU Does the anticipated clinical NIFPPV
COUMSe require intubation? candidate?

Core CCU |
M Yes

| Intubate| [ Intubate |

Vents (rtubae] Ghserve
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ICU Guidebook | Mechanical Ventilation | Ventilator modes

Vent Modes:

* Assist control: vent delivers a minimum set number of breaths, and patient initiated breaths trigger fully-assisted vent breaths.
Tachypnea can lead to resp alkalosis, breath-stacking and auto-PEEP

¢ Synchronized Intermittent Mandatory Ventilation: vent delivers a minimum number of supported breaths synchronized with patient’s
efforts. Additional patient initiated breaths are not vent supported, but the patient must overcome resistance of vent circuit during
spontaneous breaths.

SIMV=AC when patients are not spontaneously breathing.

* Pressure support: vent supports patient initiated breaths with a set inspiratory pressure. A partial vent support sometimes used to
evaluate for weaning

e Continuous positive airway pressure: patient breathes spontaneously while vent maintains constant airway pressure

Volume targeted vs. Pressure targeted

¢ Volume-targeted: vent delivers a set tidal volume, pressure depends on airway resistance and compliance. Patient remains at risk for
barotraumas / volutrauma from high pressures.

* Pressure-targeted: vent delivers volume until a set pressure is achieved. Now, tidal volume is dependent on airway resistance and
compliance. Patient remains at risk for low tidal volumes and inadequate minute ventilation.

Remaining Variables

1. FiO2: fraction of inspired oxygen

2. PEEP: positive end-expiratory pressure, to help prevent alveolar collapse and increase oxygenation. Will also increase intrathoracic
pressure and decrease preload, usually to a greater degree than its reduction on afterload — MAY decrease cardiac output. Auto-PEEP can
occur when patient has inadequate time to exhale before next breath is delivered, typically signaled by end-expiratory flow > 0 before
next breath is delivered.

3. Inspiratory time: Normal |:E ratio is ~1:2, but can be controlled on ventilator, use for management of obstructive diseases

4. Inspiratory flow rates: usually 60, increased inspiratory flow rates achieve set volume or pressure in a shorter amount of time, and
decrease inspiratory time and allowing for a longer expiratory time before next breath. This can prevent auto-PEEP in obstructive disease
and allow better ventilation.

5. Peak inspiratory pressure: determined by airway resistance and compliance.

6. Plateau pressure: pressure at end of inspiration when flow has ceased, dependent on compliance.

Increased plateau pressure suggests decreased compliance



ICU Guidebook | Mechanical Ventilation | Weaning/Extubation

UNIVERSITY OF ILLINOIS

COLLEGE OF MEDIC'NE Rapid shallow breathing calculator

AT C H | C AG O Weaning Trial Criteria

¢ FiO2 < 0.4 with pO2 > 60 and PEEP < 8

* The patient can take spontaneous breaths over the vent with RR < 20
* SBP > 90 without pressors

e The initial indication for intubation is resolving

Extubation criteria

Home ¢ Minute ventilation < 10 L/min.

— * Tobin index (Rapid Shallow Breathing Index) : spontaneous RR + TV in L < 105
¢ Dead space < 50%.

¢ MIF (maximal inspiratory force) < — 20 (the more negative, the better)

ICU Basics

Failure to wean:

F Fluid overload® diurese if indicated.

Intensive C§ re TOQiCS A Airway resistance® check endotracheal tube; is it obstructed or too small?
| Infection® treat as indicated.
L Lying down, bad V/Q mismatch® elevate head of bed.

Va sopressors T Thyroid, toxicity of drugs® check TFT’s, check med list.

O Oxygen ® increase FiO2 as patient is taken off ventilator.

W Wheezing ® treat with nebs.

E Electrolytes, eating ® correct K/Mg/P0O4/Ca; provide adequate nutrition.

A Anti-inflammatory needed? ® consider steroids in asthma/COPD.

N Neuromuscular disease, neuro status compromised ®© think of myasthenia

gravis, ALS, steroid/paralytic neuropathy, etc; assure that patient is in fact

Procedures + Calcs awake and alert.

Mechanical Ventilation

Core ICU

Core CCU

Vents
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ey oenes 16U Guidebook | Mechanical Ventilation | Troubleshooting

COLLEGE OF MEDICINE simple Rules
AT * Low p0O2 = oxygenation issue = increase FiO2, increase PEEP (to recruit more alveoli).
CH | CAG O ¢ High pCO2 = ventilation issue = Increase Minute Ventilation by increasing TV or rate (suction, bronchodilators).
High Peak pressures & High Plateau Pressures (non-compliant lungs)

¢ Pulmonary edema
¢ Worsening consolidation

e ARDS
e Atelectasis
Home ¢ Mainstem intubation

e Tension PTX

¢ Decreased chest wall compliance
M High peak pressure low & normal plateau pressure (airway problem)
* Bronchospasm

e Mucous plug

Intensive Care TOQiCS * Secretions

¢ Obstructed tubing

e Patient biting tube

Vasopressors , :
Low peak pressure & low plateau pressure (disconnect problem) , Acute Resp Deteorstion

e Consider disconnected tubing |
e Lost airway l

Mechanical Ventilation Pesk Insp Prossise

' :
| 1 |
Procedures + Calcs ! °'°'l""° | Increased [ No O?lbros
| 2 1. Alt Leak ! ’ Plabeu Pressure ‘ 1 PE
Core ICU - Hyperventilition ; | 2 Bdmtlorci Process
’ N°°“m | | s
Core CCU R S |
AIRWAY OBSTRUCTION | |DECREASED COMPLIANG
— Aspiration ~f Abd Distension
- Bronchospasm - Asynch Breathin
[ Secmions | | Aeiectasis |
‘.’ r‘mmu‘j - Ao PEEP |
Vents o] R

-
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A central line is useful for many interventions. Consider central line placement in any critically ill patient being admitted to the MICU;
however, the benefits and risks of central line placement always need to be considered.

Specific Indications:
*Venous access is needed for intravenous fluids or

antibiotics and a peripheral site is unavailable or not
suitable

*Central venous pressure measurement
*Administration of chemotherapeutic drugs or total
parenteral nutrition (TPN)

*For hemodialysis or plasmapheresis

Contraindications:

Uncooperative patient

Uncorrected bleeding diathesis

Skin infection over the puncture site

Distortion of anatomic landmarks from any reason
Pneumothorax or hemothorax on the contralateral side

Supplies:
CVC kit
Portable/Bedside Ultrasound

Method:

Read the following document:: NEJM—CVC Placement
Procedure video: NEJM Videos in Clinical Medicine > CVC
Placement

Complications:

Pneumothorax (3-30%)
Hemopneumothorax

Hemorrhage

Hypotension due to a vasovagal response
Pulmonary edema due to lung re expansion
Spleen or liver puncture

Air embolism

Infection

PROCEDURE TEMPLATE

PROCEDURE:
Internal jugular central venous catheter, U/S guided.

INDICATION:
PROCEDURE OPERATOR:
CONSENT:

PROCEDURE SUMMARY:

A time-out was performed. The patient's <LEFT/RIGHT> neck region was
prepped and draped in sterile fashion using chlorhexidine scrub.
Anesthesia was achieved with 1% lidocaine. The <LEFT/RIGHT> internal
jugular vein was accessed under ultrasound guidance using a finder
needle and sheath. U/S images were permanently documented. Venous
blood was withdrawn and the sheath was advanced into the vein and
the needle was withdrawn. A guidewire was advanced through the
sheath. A small incision was made with a 10 blade scalpel and the sheath
was exchanged for a dilator over the guidewire until appropriate dilation
was obtained. The dilator was removed and an 8.5 French central
venous quad-lumen catheter was advanced over the guidewire and
secured into place with 4 sutures at <__> cm. At time of procedure
completion, all ports aspirated and flushed properly. Post-procedure x-
ray shows the tip of the catheter within the superior vena cava.

COMPLICATIONS:

ESTIMATED BLOOD LOSS:
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Indications:

Continuous monitoring of blood pressure, for patients
with hemodynamic instability

For reliable titration of supportive medications such as
pressors/inotropes/antihypertensive infusions.

For frequent arterial blood sampling.

Contraindications:

Placement should not compromise the circulation distal
to the

placement site

Do not place if Raynauds, Thromboangiitis obliterans, or
other active issues.

Do not place if active infection or trauma at the site

Supplies:
A-line kit
Sterile equipment

Method:

Read the following document:: NEJM—A line Placement
Procedure video: NEJM Videos in Clinical Medicine > A
line Placement

Complications:
Arterial spasm

Bleeding
Infection

ICU Guidebook | Procedures&Calculators | Arterial line

An arterial line is useful for accurate BP monitoring, frequent vital signs and frequent arterial access such as blood gases.

PROCEDURE TEMPLATE

PROCEDURE:
Radial artery line placement. (A-line)

INDICATION:
PROCEDURE OPERATOR:
CONSENT:

PROCEDURE SUMMARY:

The patient was prepped and draped in the usual sterile manner using
chlorhexidine scrub. 1% lidocaine was used to numb the region. The
<LEFT/RIGHT> radial artery was palpated and successfully cannulated on
the first pass. Pulsatile, arterial blood was visualized and the artery was
then threaded using the Seldinger technique and a catheter was then
sutured into place. Good wave-form was obtained. The patient tolerated
the procedure well without any immediate complications. The area was
cleaned and Tegaderm was applied. Dr. ____ was present during the
entire procedure.

ESTIMATED BLOOD LOSS:
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ICU Guidebook | Procedures&Calculators | ABGs

HOW TO ASSESS AN ABG?
General Approach:
1) pH: acidotic (<7.35) or alkalotic (>7.45)
*2*) pCO2: resp acidosis (>45mmH_g) or alka?losis_ (<35mmHg) . . « Na Correction
can look at pH and pCO2, and if same direction, then primary d/o is metabolic —_ Y
3) p0O2: hypoxic or non-hypoxic * Anion Gap Calculator
*Pa02/Fi02: nL >400, <300 & Acute Lung Injury, <200 & ARDS * ABG Calculator
*A-a Gradient: PAO2 = 150 -(PaC02/0.8) '
nL=2.5+0.25 (pt’s age)
Elevated = V/Q mismatch = think PE, CHF, Pneumonia
4) HCO3: metabolic acidosis (>27mEq/L) or alkalosis (<21mEq/L)

Concerning levels from an ABG & VS that may suggest future need for intubation:
* Pa02/Fi02 <300-200 100 7.0
* Increased PaCO2 + tachypnea
* RR >30-35
* Pa02<50 on 50% or greater FiO2
* PaCO2 >55 w/ nlL lung fxn (I.e no COPD, fibrotic lung dz)
*pH<7.3

COMPENSATION??
1) Simplistic rule? RULE OF 80 (add last 2 digits of pH + PaC02)
*pH + PaCO2 = 80: pure resp d/o
*pH + PaC02 <70: met acidosis
*pH + PaC02 >90: met alkalosis
2) Met acidosis: PaCO2 = 1.5 (HCO3) + 8 +/-2
PaCO2 decrease 1.25mmHg per mEq/L change in HCO3

H* (nM/L)

3) Met alkalosis:
PaCO2 increase 0.75mmHg per mEq/L change in HCO3

4) Resp acidosis:

T

0 g T T T T T T T
Acute: HCO3 increase 1mEq/L per 10mmHg MPaCO2 10 20 30 40 50 60 70 80 90 100

Chronic: HCO3 increase 4mEq/L per 10mmHg NPaCO2 A0 bt

5) Resp alkalosis:
Acute: HCO3 decrease 2mEg/L per 10mmHg |, PaC02
Chronic: HCO3 decrease 4mEq/L perl0mmHg {, PaCO2

Later, look at:
1) Anion Gap: Na - (HCO3 + Cl) (NL 12 +/- 2)
Think MUDPILES (methanol/metformin, uremia, DKA, Propylene Glycol, INH/Iron/Infection, Lactate, Ethylene
Glycol, Salicylates, Cyanide)
2) Delta Gap (also known as corrected HCO3) = (AG -12) + HCO3 =24 +/- 2
presence of delta gap means concomitant metabolic acidosis or alkalosis on top of an AG acidosis
<20 =concomitant metab acidosis
>26 =concomitant metab alkalosis
3) Osmol Gap: 2Na + glc/18 +BUN/2.8
corrected Osmol Gap for ETOH = ETOH/4.6
corrected OG >10 points to methanol or ethylene glycol exposure


http://www.mdcalc.com/sodium-correction-for-hyperglycemia/
http://www.mdcalc.com/anion-gap/
http://www.medcalc.com/acidbase.html
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ICU Guidebook | Procedures&Calculators | Supplemental 02

Supplemental Oxygen
Nasal Canula > Simple face mask > Venturi-mask > non-rebreathing mask

Nasal Canula

-1L~0.24 Fi02

- Each additional liter ~ adds 0.04 FiO2
Venturi mask

- Precise administration of 02

- Usual preset values of FiO2 of 24%, 28%, 31%, 35%, 49% and 50% .

Acid Base

ABG Calculator

A-a Gradient

How to assess an ABG

Nonrebreathing mask
-0.80to0 0.90 Fi02

Non-Invasive Positive Pressure Ventilation (NIPPV) --BIPAP/CPAP

How does it work?

Increases alveolar ventilation

Decreases work of breathing

Helps rest pt’s resp muscles

**Assess pt’s VS including O2sat, ABCs, and stability before deciding to pursue NIPPV**
Contraindications of BIPAP/CPAP (using your common sense): severe encephalopathy,

inability to cooperate/protect airway, high risk of aspiration, inability to clear secretions, upper
airway obstxn, homodynamic instability

If stable a

1. Determine mode and delivery device to be used (BIPAP vs. CPAP, nasal vs. facial mask)
aBIPAP: IPAP (inspiratory + airway pressure): 6-10

*helps overcome the work of breathing, adjust this will help change pC02

EPAP (expiratory + airway pressure): 2-4

*similar to PEEP on vent, adjust this will help change pO2 along w/ the amount of 02

supplied

**start low at IPAP of 7 and EPAP of 2 (keep AT LEAST 4-5 pressure difference btwn IPAP &
EPAP or will just be like CPAP)

aCPAP: 5-7pressures

2. Monitor ABG q30-45minutes for the first 2 hours.

aif NO improvement in pH or pCO2, consider trial failure and may need to proceed w/ intubation.
WEANING TRIAL

1. Can consider if pt on FIO2 of <0.3 and PEEP of 5

2. Also calculate Rapid Shallow Breathing Index = RR/TV

a offers some predictive value of success of weaning

RSI>105 ( failure to wean likely

RSI 51-104 = offer CPAP trila

RSI <50 ( success weaning likely

**Remember to turn off all sedation for 4-6hrs prior to trial

3. If pt able to maintain oxygenation & ventilation w/o evidence of tiring after 30 min( then d/c
mech vent

Indications for Intubation

Look for rapid shallow breathing and fatigue. Try to reverse underlying conditions.

1) airway protection 2) decline in mental status 3) pCO2 increasing 4) pO2 < 60, not responding to
supp oxygen 5) pH <7.2; Acute respiratory failure: pO2 < 50 or pCO2 > 50 with pH <7.3 on RA



http://www.medcalc.com/acidbase.html
http://www.medcalc.com/acidbase.html
http://www.medcalc.com/acidbase.html
http://www.mdcalc.com/a-a-o2-gradient/
http://www.mdcalc.com/a-a-o2-gradient/
http://www.mdcalc.com/a-a-o2-gradient/
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A thoracentesis is a very useful diagnostic procedure. Fluid analysis can be used to assess the nature of the effusion, and the need for

further management such as antimicrobials.

Indications:

Consideration should be given to all pleural effusions
Pleural effusion which needs diagnostic work-up
Symptomatic treatment of a large pleural effusion

Contraindications:

Uncooperative patient

Uncorrected bleeding diathesis

Chest wall cellulitis at the site of puncture

Bullous disease, e.g. emphysema

Positive end-expiratory pressure (PEEP) mechanical
ventilation

Only one functioning lung

Small volume of fluid (less than 1 cm thickness on a
lateral decubitus film)

Supplies:
Thoracentesis kit

Bedside US Machine

Method:

Read the following document: NEJM > Thoracentesis
Procedure video: NEJM Videos in Clinical Medicine >
Thoracentesis

Complications:
Pneumothroax
Hemothorax
Arrhythmias

Air embolism
Introduction of infection

PROCEDURE TEMPLATE

PROCEDURE:
Thoracentesis, U/S guided.

INDICATION:
Large pleural effusion.

PROCEDURE OPERATOR:

CONSENT:
Consent was obtained from the patient prior to the procedure.
Indications, risks, and benefits were explained at length.

PROCEDURE SUMMARY:

A time out was performed. The patient was prepped and draped in a
sterile manner using chlorhexidine scrub after the appropriate level was
percussed and confirmed by ultrasound. U/S images were permanently
documented. 1% lidocaine was used to numb the region. A finder needle
was then used to attempt to locate fluid; however, a 22-gauge, 3 1/2-
inch spinal needle was required to actually locate fluid. Fluid was
aspirated on the second attempt only after completely hubbing the
spinal needle. Clear yellow fluid was obtained. A 10-blade scalpel used
to make the incision. The thoracentesis catheter was then threaded
without difficulty. The patient had 1200 mL of clear yellow fluid
removed. No immediate complications were noted during the
procedure. Dr. was present during the entire procedure. A post-
procedure chest x-ray is pending at the time of this dictation. The fluid
will be sent for several studies.

ESTIMATED BLOOD LOSS:
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ICU Guidebook | Procedures&Calculators | Paracentesis

A paracentesis is a useful procedure for fluid analysis of ascites and diagnoses of SBP. Spontaneous bacterial peritonitis can be
asymptomatic in nearly 40% of patients, hence prompt diagnosis and treatment of SBP is required. Always consider performing a
paracentesis on hospitalized patients with ascites. Paracentesis can be performed safely at bedside, or ultrasound —guided via radiology.

Indications:

To diagnose SBP, cancer; or may be therapeutic for pts with
diagnosed liver disease

Contraindications:

Uncooperative patient, uncorrected bleeding diathesis, acute
abdomen that requires surgery

intra-abdominal adhesions, distended bowel, abdominal wall
cellulitis at the site of puncture, pregnancy.

Supplies:

This will vary at your site (JBVA/UIC). There are kits available at
both institution. In general, this is waht you need:

16 G Angiocath (or a spinal needle) x 1

10 cc syringe x 1

Thoracentesis kit tubing x 2

Sterile gloves x 2

Betadine swab x 3

Sterile drape x 2

4x4 sterile gauze x 4

Band-aid x 1

If therapeutic paracentesis:

One-liter vacuum bottle x 5

Proper tubing and wall suction kit

Method:

Read the following document: NEJM Paracentesis
Procedure video: NEJM Videos in Clinical Medicine >
Paracentesis

What to send fluid for:
cell count with diff (PMN > 250 = SBP) (lavender top)
culture (fill each blood culture bottle (2) with 10cc of fluid)
gram stain (separate syringe or tube)
LDH, protein, albumin, amylase (gold top tube)
Cytology (send as much as you can — fill a sterile jug)
SAAG
Calculate the serum-ascites albumin gradient (SAag): subtract
ascitic albumin from serum albumin
If > 1.1g/dl a portal hypertension
If < 1.1g/dl a not portal HTN and less likely to have SBP
(Note — if hemorrhagic, subtract 1 PMN for every 250 RBCs)

PROCEDURE TEMPLATE

PROCEDURE:
<Diagnostic?/Therapeutic?> paracentesis

INDICATION:
PROCEDURE OPERATOR:

CONSENT:
Informed consent was obtained after risks and benefits were explained
at length.

PROCEDURE SUMMARY:

A time-out was performed. The area of the <LEFT/RIGHT> abdomen was
prepped and draped in a sterile fashion using chlorhexidine scrub. 1%
lidocaine was used to numb the region. The skin was incised 1.5 mm
using a 10 blade scalpel. The paracentesis catheter was inserted and
advanced with negative pressure under ultrasound guidance. Ultrasound
images were permanently documented. No blood was aspirated. Clear
yellow fluid was retrieved and collected. Approximately 65 mL of ascitic
fluid was collected and sent for laboratory analysis. The catheter was
then connected to the vaccutainer and <__> liters of additional ascitic
fluid were drained. The catheter was removed and no leaking was noted.
50 g of albumin was intravenously during the procedure. The patient
tolerated the procedure well without any immediate complications. Dr.
_____was present during the procedure.

ESTIMATED BLOOD LOSS:
COMPLICATIONS: none

Complications:

Persistent leak from the puncture site

Abdominal wall hematoma

Perforation of bowel

Introduction of infection

Hypotension after a large-volume paracentesis
Dilutional hyponatremia

Hepatorenal syndrome

Major blood vessel laceration

Catheter fragment left in the abdominal wall or cavity


http://www.nejm.org/doi/pdf/10.1056/NEJMvcm062234
http://www.nejm.org/doi/full/10.1056/NEJMvcm062234
http://www.nejm.org/doi/full/10.1056/NEJMvcm062234
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Many generations of Chief Residents have contributed to the
creation of this ICU Guidebook. The Guidebook was updated and
made digital by the 2012-2013 crew. The most recent update, which
included mainly spelling corrections, was performed by the 2013-
2014 crew in September 2013.
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