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MEDICAL STAFF OFFICE

November 11, 2008

Dear Physicians:

The Washington Adventist Patient Care Sedation Analgesia Policy (#5655) has been revised to
reflect current standard of care and to be in compliance with the Joint Commission (JC) regulations.

The policy is as follows:

1. Credentialing: Please see enclosure "Requirements for Physician (Non-Anesthesiologist)
Ciinical Privileges for Moderate Sedation/Anaigesia”. These Requirements must be met as part
of your application/reapplication for privileges: :

" Read the material in the attached WAH Sedation Analgesia Self Study Packet.
Answer the 15- question exam, sign and return to the Medical Staff Office.

* Complete a ACLS/BLS course or
Complete the airway management competency.

2. The Pre-Sedation/Analgesia Assessment Form is available on alf units where Sedation/analgesia
is performed and MUST BE COMPLETED PRIOR TO EACH PROCEDURE for which sedation/
analgesia is planned. _

Please contact Omid Moayed, Chairman, Department of Anesthesia (X5520} if there are questions. Thank
you for your co-operation.

3i !

Omid Moayed, MD, Chairman
Department of Anesthesia

OMishl
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4. Anesthesia: Consists of general anesthesia and spinal or major segfonal smesthesia. It does 70t
snclude Jocal znesthesiz. General anesthesia s a drug-indnead loss of coneciousness during which
patienis are not arousable, even by painful stimulation. The abiliy fo independently maintain

ventilatory fuwetion is often tmprired. Patients ofizs, zequire assisnce I maintaining & patent
sirway, ancd positive pressue ventilation may be reqnired because of depressed spooianedus

ventilation or drg-induced depression of nenrpmpscular fmetion. Cardiovascnlar function may
- be mpaired.

tinoe sedafionfamalpesia stafes are & contimmen, it is possible for patients to slip intp deep
sedation/anzlgesia when only moderale codation/analgesia was infended. ‘Therefore, prachitioners who are
sredeptialed to provide moderat® sedationfanalpesia must be qualified to rescue patients from deep
sedation/analgesia. Additionally, the physician/LIP must be pompetent o manage A compromised BEway
‘and tb provide adequate oxygenation znd ventilation. Careful patient evalustion is an extremely important
part of the safe 2 3ministyation of sedation and analgesia drogs. "~

Patients Considered at Tncreaced Risk for Sedation/Analgesia Complications:

1. Paticnts at extremes ofage

2. Patients in poor physiclogic conditions, e.g. patents with ASA. status T, IV, V, or “E” (refer Table
1), ipclnding petients with COTD, asthma, EOTORAYY artery disease
undergoing nop-cardias  procedures, congestive  beart filure,  advenced  reoal
disease and end siage Tenal disease .

Table 1: ASA Classifications
A normally healtlry patient ___]
A patient with mild systemic diseace
A patient wifh severe sycternic disease .
A patient with severe systemic disease that is o copstant fhreet fo life
2 wonbund patient who is not expected fo survive without the operation
| An emergency j :

3. Patients who have increased potential fo develop airway obstruction/complications:
» patients with morbid obesity
« patients with history of slegp apnéa ot heavy sooring
= patents with abnormal airwvay anatomy (refer Table %), particularly Class T and IV
» Patients with shori setk, reduced thyroments] distance {distante from bolipm of chin 1o thyroid
cartilage, < 3 cm), obese headfneck area, el -

o dlsp, these pufionls My be Jifficult fo ventilate or brtubale if girway obstriclion ORCHIS-
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1. Criteriz

As required by Medical Executive Committes and Patient Care Policy #5655 egedation Apalgesia”, the
following ceiteria have been established for physician (non—auesihcsialogis!s) eredentialing in Moderate
Sedation Avalgesiat

1. Completion of the Washington Adventist Hospital Sedation/Analgesta Self Study Module which
consists of the following:

Z) Pertinent anesthesiology journal arficles on sedation/amalgesiz

by Pharmacology review

) Review of Airway Mapagement Video

dy WAH Sedation/Analgesta Test
The test must be setmmed to Medical Stal Office. The physician must score 50%., If the score i
below 90%, the physician may cetake the test once. M the <ccond score is brlow 0%, the

physician-must consult with the Chairman of the Department of Anesthesia for individos]
nstuction.

e) BCLSor
B Alxway Mimagemest Cotrse

2. These reguireroents smustbe met at the time of initial application for privileges and cvery 2 years
thereafier as part of the re-credentisling process.

18 Review of SedaionfAvalgesiz

Objective of Moderate Sedotion/Annlpesia Formerl i .

1. To safcly afdministex sedanve and analgesic ageuts D a patient 5o they caa safely tolerate (hoth

physiologicz]ly snd psycho]ogica}}y), an operative, jovastve ot diagnostic procedue that tozy ptherwise
be unpteasant, painful or anxiety provoking. :

2. The physician (non-anas!hesiolugist) ¢-an most safely accomplish this goal by achieving #1 or #2 of the
following and avoiding #3 omd certaboly #4,

Definitions:
‘The four Jevels of sedation and anesthesta ares

1. Minimal sedation (amxiplysis): A drup-induesd state during which patients respond mormally i verbal
commants. Although copaitive fupcton and coordination may be impaired, ventilatory and
eardiovaseular functions aze unatfected;

2. Moterate seflafion/analgesia (“ronscions seflation'): A dmg-indnced depression pf conscionsaess
dgcing which paticnis sespond purposefully to verbal commands, either 2lone or arcpxpanied by Heht
tactile stimulation. No snterventions are required to toaintain a patent rway, and sponianenis

ventilation is adeqaate. Cardiovascular fmction i pspally maintained;

3. Deep sedatipnfanalgesias A drag-induced depression of consciousness during which patients apnot be
gasily aroused by yespood purposefilly following Tepeated o painful stimnlation. The ability to
independently mamtain yentilatory fanction maybe impaired. Patients way require assistance in

majaining 2 patent allway and spontanesus ventilation may be inzdegnate. Calipvascular fimetion is
usnally meataimed; and
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Table2: Abnoymal Ahrway Anzfomy m
Class I . Class XIE Class IV

=Dy palate, Buces, " ¢Epftpalats, favecs, 5ot palate, base of " #Sof palate not vicible
wrviile, anterior and uvula reola
posterior tonsBlar . .
pillars
Yo diFiculty ' Yo diffeulty Mpierate diffculty Severes diffoulty
£ Anafbmic Stroctoes Visualized
Roforenee! .
L Malampati signs a5 ndicaters o Aifficuity of intubation. {Adapt=d Hom Malampati, Samsoon, md ‘Youne.

Sl

b comltnaltanpatih

4. Patients who ‘have a history of complisations with prior anesthesia or sedatipn/analpesia

5
6.

P

Atienits who are unnsoally amxious and might require a arge ampunt of medication

Patients with “af risk” NPO stzius (risk of pulmonary aspiration. of gastrie euntenis):

Patients who have had sokid food within % homs of the progechure
Patients who have had non-cleat Jiguids within 6 hoors
Paotients who have had clear liquids within 4 hours of the procetime

These patients camry 2 significent morbidity and potential moriality secondary o the incr’%aéé.d potentizl

for aspivation of gastric contents. Therefore strict adherence to NPO gridelines i foportant.  In mon-
elective sithations, ideally the procednre would be delayed antil puidelines are met. I the clinical
condifions do not 2llow for this, ather options include:

Coasnltiog with an apethesivlopist,

Adgninistering 2l of the following (adalt dosing below):

o Metoslopramide (Reglan): 10 mg IV 30 minaies 1o one hour prior to procedure ncreases
gastxic smptying and T ereases lower esophageal sphincter tone

o T2 aptazonistIV:oneto } % lus. priox to procedms

. Sodim cirate (Blcira): 30 mIPO 15 mintes prior 1o the provedirs to fncrease gastic pH

Administering minimal amousis of sedatives to minimize ihe potertial for loss of protective

reflexes

Hope of these measwres absplutely prevents aspiration of gastrit conienis.

1. Pharmacology Review (Flease refer fo Appendix Az Adult Dosing Guidelines)

utroguction
The yoost imiportant praciice for the safe administration of sedation/analpesic medications it incremental
tiiration of the dosng, Further, doses should be appropriately redmced in patients who are: .

Orver the age of 60
Generally debilitated
At isk for nirway comphvations
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. Qensitive o the medications such as thote with COPD or sleep 2pnes

Commonly Used Medications

1. Hypuotie Sedafives
hdazn.

o .

Yam (Vers
{Ised for amnesia, sedation, mmdslyte, eletal muscle relaxant, not an enalgesic.
2.3 times more poent tan diazepamm, (Valivm).
Eiimination balf-life is 1-4 houzs which miy be doobled in the eldexly.
Metbolicm ~ midazolam (Versed) umdergoes hydroxylation by hepatic  oxidative
mechapisms. The metabolites are excreted mnchanged m fhe urine. The elimmation of balf-
life is unaltered in xenal fathoe.

Apnea and alrway sbstruetion may oseur with ra}::iﬂ bolas
wdininistration espectally in the presence 0L vpioids.

Diazepar {Valium

TV vse is discovraged for sedatipp/analpesia due o Jong halfife.
May be used as oral pro-medication priox 1o procedore.

2. Harcotic Opioids
Mogphine

Prototype opioid agomist

Produces aalgesiz, sedation znd sometimes suphoria :

Peak analgesic effects and peak respiatory depressent effects may ooeun 90 mimies after IV
injection

Elimination half-life approximsately 114 nizuies

Plasma morphine copcentrations are grenter in the elderly .

Respiraiory effects: depression Of ventilation: decreased Tete of breathing and sometimes
increesed tidal volume - . -

Apnea and alrway obsiruction may octur +with rapid bolus
adprinistration especially i the presence of hyprotic sedaiives.

Caxdipvascular effects; mot a myocardizl depressant, redaces sympathetic tone 1o peripheral

veins, also may produce:
»  Drihostatic hypotension

.o Pradycerdia secondary to icreased vaga! activity

v isinnine release

Meperidine (Demerol)

o

Elimination balf-life is 3-4 hours
Metsbulism: demethalation 3 Tiver to normeperidine which oan canse CNS stimnlation
Normeperidine hali-ife iz 15-40 howes

My arernniate in patients ‘with yenal disease
Respixziony effects: depression of ventiation; decreased rais of breafhing end spmmetimes
inereased fidel volume

Apnes and afrway phefruction may peewr with rapid bolus
administration especially in the presence of hypnotic sedatives.

e ————————
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s Cardiovascular effecis :
» Large doses produce direct snyocardizl depressant effects
= Hypotension is more frequent and ImoTe profound than with comparable doses of
morphine or feofanyl ;
s  May increase heart rate
. Copirabrdicaied in patients takdng MAD inhibitors

Fentanyl

»  More rapid opset time than morphine or meperidine (within 30 seoonds)

o Tt greater potency and rapid onset refletts ifs preater tipid soluabifity

s Metabolism: Bepatic to active reisboties fhat are excreted in fhe urine

. Efimipation nalf-life 185219 minntes. The short durstion of action 1sflects rapid
redistibution fo ipactive fissue sites 1o B and skeletal mnssle. The slow renptake fom these
sites pooount for persistznt effects that paralle] the slow elimmation halfife.

» Doesnot cause histanine release

»  Dpesznot cause sayosardial depression

o Lesslikely tocanse hypotension

»  Higher doses may restilt in skeletal mwscle ripidity maling adequate ventilation jmrpossible

» Potentrespiratory depressant and monst be carefully Hirated fas with all opioids).

« Respimatory effects: depression of venfilafion; decreased rafe of breathing and sometbmes
inereazed tidal volume. )

Apnea and 2iFway obsiruction may otcur with rapid bolus
administrafion especially in the presenct of hypnotic sedatives.

3. Reversal Apenis _
= This group of dmgs chonldl b Teadily available but i rarely nsed becuuse serious side effects may

pccur,  They shouid be reserved for SMErZENCY cifumtions or ioadverienf overdose only.
Sedationlanalgesics should be propexly fitrated so that reversal sgents are not needed.

« Noter Post Moderate Sedation Monitoring: Due o the chort duration of these drugs, the
rmirnzy period for monitoring post moderate sedation iz gpe hour after adminisiration. of reversal
agents. HEthe patient shows any signs or symptoms of re-sedation or re-parcotization, they should

be monttored umiil thess s1gps or symptoms have resolved

= Opoid Antagonisis: Naloxone (Narcan)

« Onset: 1-2 minuies

» Duraton: 30-45 mimates

«  Halflifes Approximately 1 hour

«  Administrafion: Dilats 0.4 mg in 9 ml NSS (fotzl volume = 10 ml, 0.04 mg/ml); givingno
aore fhem 1.0 mi over 2 mimzes. Mazy give up to 0.8 mg.

» Ifpofient is apoeic or has severely depressed ventiletions, more rapid adminisitation may be
TBCEISArY

» Bepzodiazepine Antazpnist: Finmazenil (Romzzicon)
s 0.2 mpover 1-3 mnoles
‘s Repet0D2mgif desired response is pot ettained sfp additional 45 seconds

» Repestat 1 mimde sntervals fo o maximum dose of 1 mE.

o Tf excessive sedation ocoiws, does may be repeated every 20 mingtes fo a maximm of 3 mg
tn amy 1 howr

o [Fpo response to pumulative Apsing of 1-5 mg over 2-10 mimutes, Jobk for another canse of
jncreased stdation




“Wachingion Adventict Hospital
Sedation Analzesia Credentialing
Self-Study Packet for Physicians (Non—A_uesthesinlugisE)

+  Can couse life-threatening seizoies in patients recelving benzodiazepines on 2 Iong-teren basis
and fn those who have overdpsed on brrbinrates or tricychis antidepressants.

TV, Quality Assurance Indicators

The Department of Anesthesia  monitors  several Quazlty Asturance (QA) idivators for 1V
Sedation/Analgesia (refer Table 3). For occumences, plense forward the pllowing o the Bystems
Topiovement Department: patient’s name, patient aceoupt mumber, fhe incident, and, if an mnestheziologict
is paged, the name of the responding smesfhesiologist. A confidential voice message may be Jeft at

X6248.

Table 3: QA Tidicators for IV Seilation/Analgesia

1. Loss of responsiveness 1o verbel commangd afer S/A
2. Loss of airway (obshruction) post 8/A
3, Respiraiory depression / respiratory arrest/ intubation post SfA
7 MAarked deviation from pre-op vital sipns; et
=  Systolic BP <83 AND BP 30-40% varjation from baseline
» BP0, <BB%
5. 1ise of reversal agent
6. Cerdinal evenis:
o CP amest
 CVA w/in72hs*
s Aspiration
7. Cardinc arrest w/in 24 hrs*
8. Seizures win 24 hrs® o
9. Peri-op ML w/in 24 bes* T

%

Fimesproibe ingcatoss e fom b admmipistatom of sciatye atfor anzlgesic agent

V. Discharge Criteria: Modified Aldrete Scoriup

Ppst-Progeduze Phase: Identidy post-procedure requirements mnd discharge criteda.

?ost—pmée‘ﬂv.ﬁ‘e monitoring and docomentation begin at the completion of the procedure. Viml signs should
ghbilize, and uxygen sptrration shovld refen to nowmal or baseline lmits on roorm air. The patient’s refum
¢ an alert level of conscionsness — with infact protective reflexes and 2z acceptable comfort Jevel with
intmal navsea — are necessary belore discharge. The physician who performed the provednre will be
smmediately notified of any chanpes in the patient’s condition, such es a drop in pxyzen satimation, 2 20%
drop or rise in sysiolic BP, or £ decreased LOC. Satisfectory smrgical sife and dressing comdition, return of
pre-procedural ~bulaion ahilities, and the presence of a responsible adnit are required for discharge
home care. Patients and significant uthers should receive written and verbal discharge mstmctions. Fre-
procedural edncation i epcouraged due to the amuesic effects of sedptive drogs. Post-procedural site core,
pain conizol meRsres, preseriptions, home care needs, and follow-up medical care shoald be reviewed.
Post-procedurs phone calls by otniF within 72 howrs are suggesied fo ensme continuity of care =md for
quality Emprovement. Prtients who receive S/A should not drive thernselves home, A second person for
{ransportation fom the facility should be identified before the procedmre staris (see Sedation / Analzesia
Policy Post Procedure section for patient remaining hospital afisr the prooede.)

The furation of the post-procethrs FEEOVery period mzy Vary depending on the fype and gmonnt of sedative
[ snalgesia administered, Bge, medical history, and procedure performed.
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Aldrete scoring Is ipitiafed smmediately post procedre

Monifor yitaly, OXYEER eatration and level of conscionsnets EVery 15 minntes unffl patient meetd
discharge criteria. ECG monitoring is inclnded when indicated.

Axgy pefient repeiving 2 4INE antagonist (.e. Flomazeri, naloxone) shall have Yecovery monitoriog for 2
minimum of 1 hove affer aﬂmilﬁsu-aﬁunandmﬁlfnepaﬁentisﬁzlly awake and alert. This fime i
nesessary to epsue that the patient does not become resedated after reversal effects have sbated.

¥ resedatipn OT tenarcotization DEEUTS, the patient chould remein mader close monitoring in the
[oEOVELY AIER antil these effects have resolved.

Atno time showld the sedaied patient be jeft unattendled.

Discharge Criteia/ Afercare Toshucons

-3

Vita] sipns, OXYEED satation and level of conecipusness &t giable compared 10 presedaﬁonbaseﬁne.
Pafients requiring su:pplamsntal DXyEen must mest pre-procedes Hageline Jevels prior 1o dischazge oT
trapsferin 2 pon-monitored eres.

Aldrete scoring system (refer Table 4) js msed to Oetersiine readiness for discharge or rapefer. The
ccore ranpe of 107 for complete recovery 1O syps iy comtose patients. :

Patients may be Zicchirged with score of g py ghove providing fhat activity, Tespiration, xnd color on
the scale &TE scored at *2” gnd circulafion and level pf conscionsness A soored at =1” or “27.
Complete WIHER discharge instractions regarding post-procedore diet, medications, activity and
contact telephone pombex sp case of SmMETEENCY should be given io e ambulatory patient andfor
responsible aduf following recovery from sedation/amalgesiz

Ouipatients skonld be discharged o a responsible adult who assumes responsibility T transport and i
able o report a0y pnst—promdm complications. )

Document Zné aivise paﬁenﬂfamﬂy that following cedation/analgesia that +he patient st not deink
alohol, drive an mutomobile, operate 30Y dangesous machinery of mderiake any Tespopsibie business
matters for 24 homs.

The qualified individual managing the patient dering she Tecovery phase shail give sepoit 10 {he
ippatient staffRking care of the patient. ’ -

L
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Aldrete Scoring System
Modified Aldrefe Seore ) Time
TapMm] 15 kY] 45
WMin | Mz | Min

Activity

Moves 2l extremities on command

Dryspoea OF Hmited breathing,

Moves twh extremitics on pommand

Unzbile tv move exirennities on command

Abje to brepfhe deeply and cough feely

Apneic

BP/ER =3 20% ol pre-pp level

BP/HR.= £ 21% - 28% pipre-op level
BP/HR =1 30% pre-op fevel

Fully awike
Aronsable on command,

i} Tot yesponding 19 verbal sthmulation
O, Spfurafion
2 SPD, > D4% or = pre-op level
1 SPO, > 52% or = pre-op Jevel s
| 8P, <D2% or =pre-op level
Totak
LEGEND: ;

10 ="Tofal Score; Score =2 Heeded for PACU Discharge/Bypass
#]ote: Return to base Hne: siats SCOIE 25 "
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APPENDIX A: ADULT AND PEDIATRIC DOSING GUIDELINES
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Washingfor Adventist Hospital
Sedation Analgesia Credentizling

Seif-Study Packef for Physicians {Non-Anesthesiulogists)

| PPENDIE B: PRU-SEDATION/ANATGESTA ASSESSMENT FORM




PreSedation/Analgesia Assessment Form

This suppiemental form must be compleizd and signed by the physician in =ddition to the Fisipry and Physical
examination prior io pmplementation of sedation/analgesia. o

1. Please check box for appropriate ASA stafus oiassiication:

1 Stamsl No orgemnis disesst ; .
(] Semsd wiild or moderate systemic disease without fimetional impaimment
0 Status I Organic disease with definite functional fnpairment
O StahwlV Gevera disease that is life thresfening
[} StausV Moribund patient, not expecied to survive
2. Airway Evaluation:
Cirele classification that correspends o Chetk zppropriate box {es):
vienglived girwoy angtomry Neckr [1 Nommal T1 Restricted neck motion

3 ShortNeck El Cbese head/nedk area

Mouth: £ Normal " Ol Lopse teeth
[3 Brokenteeth O Capped teeth
3 Dentures

Other/comments:

3. Previous pm‘b]cmswiﬁlanesﬂ:esiafsudaﬁan? 1 Yes [ No Comments:

4. Any history of sleep apnea Of cnoring? 1 Yes L1 Ne Comments:

5. Lastoral infake: NPO sipte (fime)

6. Sedation/Apalgesiz Plan:

To light of the above valnzhon, 1 believe this patient is o sooeptable candidste for scﬂzﬁonfmalgcsia'and have
discuseed the sedation/anesthesia alternatives, indications for, znd Hsks of sedation with the paﬁantfpamuﬂguardian,
who understands and consents. 1 Yes O No ; P

£ Additionally, the patient il be reevaluated immediately prior to the afministration of sedafion/analgesic
medicatioas.

Gignature of MD: Date/Time:

+MMEDIATE PREOFERATIVE ASSESSMENT
1 bave re-evaluated the patient jmmediately prior to the administration of cedation/analgesia medication and: {check

approprizie box)
m] The siotus is unchanged and I consider the patient m acceptable candidate for the
prnwdwefanesthgﬁc, ’
3 Shztus has changed but stll consider the patient to be an appropriats candidite for the
probedmcfancsthcﬁc. .
Comment:
d Dus to 5 change in staing the provedure wilt be canceled at the curent time.,
Clomunents
Signature of MIX DatefTimes:
. ppveisT HuALTECARE Patient Identifications
LW\ Warkiogten Adpentist Hospltal
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© 1996 American Socicty ol Ancsthesivloplas, inc.
Lippincou—Taven Publishers

Praciice Guidelines for Sedation and Analgesia by

Non-Anesthesiologists

A Report by the American Society of Anesthesiologists Task Force
_on Sedation and Analgesia by Non-Anesthesiologists

ANESTHESIOLOGISTS possess specific expertise in the
pharmacology, physiology, and clipical mrpagement
"'of patients receiving sedarion and analgesia. For this
reason, they are frequently called on to participate in
the development of instimiionzl policies and proce-
dures for sedation and znzlgesia in nonoperating-room
sertings. To assist in this process, the Amerlcan Society

of Anesthesiolopisis developed these Guidelines for -

Serdation and Anzlpesia by Nop-Anesthesiologists.
Practice guidelines arc systematically developed rec-
pmmendations that assist practitioness io making de-
cisions about health dare, These recommendations may
be adopted, modified, exeeeded, or rejected according
o clinical needs and consmaints, znd they ate subject

to periodic revision as warranted by the evolution of -

medical knowledge, technplogy, and practice. Practice
guidelines arc pot intended as standards or absolate
reqoirements, and their use cannot guarantee any spe-
cific ourcome. )

Developed by the Task Forcz on Sedation zod Anzlgesia by Non-
Anesihgsiologics: Jeficcy B. Gross, M.D. (Eheir}, Farmington, Con-
necticuy; Peter L. Ballcy, MED., Salr Lake Clry, Umby Roberd. Caplar,

MLD., Seanle, Washington; Tichard T. Comnis, Ph2. (@scthodologist),

Woodinville, Washingron; Chardes §. Coif, M.D., Chitizo, Diigois;
Fred G. Dxvis, K.D., Burlingmon, Masszchusetes; Buton 5. Epstein,
¥LD., Washingron, D.{; Pamicia A, Kapur, M.D., Los Angeles, Czli-
Formnia; Joha M. Zerwas, M.D., Housmon, Toas; and Gropbry 2UCCAD,
Jro M., Eleyelznd, Chio. *

Acrepred for publicaen November 28, 1995, Suppomed by the
Amtriray Sociery of Antstheslulopists, under the dircction of fames
F. Ateng, MD., Cheinman of the Commitre 01 Practice Parameters.
4pproved by the Honse of Delcgares, Qowber 25, 1995, These
guidelines recelved oficial cadoiement by the Governing Boasd of
tht Ameriten Soritry for Gastrointestinal Eadoscopy. & Iist of the
references used w0 dovelop these guideliocs &5 zvatiable by woitng
to the Americzn Sueiety of Anesthesielogiss.

Aridmss conespondents o Dr. Gross: Deparment of Anesthesipiigy
@¥/C 2015), Onlvexsly of Coopecricyur Schoo! of Medicine, Far,
mingtng, Conpectient DEOZD-2015.

Address repribt ttquests to the American Sotiery of Avesthestolo-
pists: 520 North Northwest Highway, Park Ridge, Ilinols &hoGE-
2575,

Rey words: Anzlgesiz, Praciics guidelines: enzlpesis; sedation. Se-
chrion: consclous. . -

Anesthesioiopy, ¥ B4, No 2, Fob 1996

_ The practice guidelines enumerated below have been
developed using systematic lrerzture summarization
techniques. Resndts of the literatore apalyses have been
supplemented by the opinions of the Task Force mern-
bers 2nd 2 pancl of morc than 60 consultants, draym
from a variety of medicak speciatties in which sedation
anel andlpesiz are commenly provided. In those in-
stantes when the literature does not provide conclusive
dara, there is an explicit statement that the guidelines
axe based on the.opinioh of the consultants or the con:

. sensus of the Task Force members. A-detailed descrip-
tion- of the anabytic methods is nchaded in- appen- -

dix 1.

A. Definitfor .
Sedatiorrapd analgesia’ describes a state thatallows

patienis to tolerdte unpleasaut procedures while main-

" taining g.dcqti‘ate cardiozespiratory function and the

ability to respond purposefnlly to verbal commandand/
oz metile stimnlation. The Task Force decided that the
terro. “sedarion apd analgesia” (sedation/analgesia)
moreaccurarely defiies this therapentic goal than does

.the commonly nsed but imprecise term "‘conscious se-

dafion.” Note thar patients whose only response is xe-
flex withdrawal from z painfol stimulus are sedated to

a greates degree than encompassed by “‘sedation/an-

alpesia.”™” .

B.-FPurpose . .
The puzpose of these gpudelines isto allow clinicians

'to pravide their patients with the bencfits of sedation/

analgesiz while minimizing the associated risks. Seda-
tion/anzlgesia provides two general fypes of benefit:
First, sedation/anzlgesia allows patients to folerite un-
pleasant procedures by relicving anxiety, discomfort;
or patn, Second, in children and uncovperative adults,
scedation/anaigesia mzy expedite the conduet of pro-
cedures that ave not particulardy nocomfortable but re-
guicz that the patient not inove. Excessive sedation/
analgesia may result in cardiac or respimtory depression
that must be rapldly recopnized and appropristely

U TR
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managed o avoid the risk of hypoxic briin damage,
capdiag arrest, or death. Conversely, inadegnate sedar
tion fapalgesia may result io nndue patient discomfort
or patient injury because of lack of cooperatipn or ad-
verse physiologic response £0 Stress.

C. Focus  © .
These guidelines have been designed to be applicable

to procedures pecfonned in a vasiery of settings {&-.2.,
hospitals, free-standing clinics, physicians’ offices) by
pracridoners who are notspecialists in 2nesthesiology.
The guidelines speCifically exclude the following: (1)
patienss who are not undergoing 2 dizgnostic or ther-
apentic procedure (8.8 postoperative analgesia, se-
dasion for weasment Of Insomoia); (2) otherwise
healthy patients receiving peripheral perve blodks, lo-
cal or topical anesthesiz, and/or no more then 5 (4}4
N,O with oxygen and no other sedative or analgesic
agents zdministered by auy route; (3} situations when
ir is anticipased that the requifet sedation will eradicate
* - the purposefil response 10 verbzl commands or tactile
stimnlarion (a8 distinct fom refiex withdrawal from 2
painfol stimmlus); such patienrs reguire a greater level
of care than recommended by these guidelines; and
(£) peropemiive management of padents undergoing
general anesthesiz or mgjor- condaction anesthesia
(spinal or epidural/candal blockade}.

D. Applicaiion .

These guidelines are intended to be general in their
applicafon and broad ia seope. The appropriate ehoiee,
of ngents and techaiques for sedation/znalgesia is de-
pendeir on the experience and preference of rhe io-
dividuzl practitioner, requirements o constraiats im-
posed by the patient or proceduie, and the likelihood

of producing unintended loss of consciousness. Tem-

plares are provided a5 examples to jHustrate principles;

" clinitiaps and their institutions have uhimate fespon-
sibility for selecting patients, proceduzes, médicadons,
and equipmeet.

Guidelines

I Patient Evaluatiosn

Published dara suggest and consultant opinion
strongly supposts the contention that appropriate pe-
proteduse evaluation of paienss’ historles and physical
findings reduces the, risk of adverse ontcomes, Addi-
tiopsily, consulrant Opinion SUpPOMS the contention

svrmhecinlnoy ¥ A4 Na 7 Frb JOD6

that an. appropriate history, physical examinatiop, and
Jaboratory evalnzation leads to improved patient satis-
faction:

Recommendations: Clinicians administering seda-

. tion/analgesia shonld be familize with selevant aspects

of the patient’s medical history including: (1} abnor-

malities of the major organ-systems, (2) previous ad~

verse experience with sedation/analgesia, as well as

regional and general anesthesia, (3) current medieca-

rions and ‘drog allergies, (4) time and natuie of last

oral intake, and (5) history of tobacro, alcobol, or sub-

stanee nse or abuse. Parients preseniing for sedation/

analgesia should nndergo 2 focused physical exami-

parion including auscnitation of the heart and lungs

apd evaluation of the zirway (template 1). Preproce-,
dore Izboratory testing should be gnided by the pa-

tient's iuderlying medical conditivn and rhe Helibood-
that the resalts will affect the management ofsedadon/

analgesia. . ;

II. Preprocedure Preparation :
Patienst Connseling: There is insuficient evidence

! iq the literarure 1o establish the benefit of providieg

the pariept (br her/his guardian, in the case of 2 child
or imprired: adult) with preprocedure -information
about sedation/analgesia, .Bowever, rhe consultants
strongly support-the coptentdon that appropriate pre-
procedure counseling improves patient satisfaction ind
reduces risks; they also snpport the view that costs may
be reduced. The Task Force rhemmbers concur that pa-

- ticnts uadergoig sedation/analgesia should be in-

formed of the benefits, disks, and limimtions associated
with this thempy, 2s ‘well as possible alteratives.
Preprocedire Fasting: Because sedatives and anal-
pesics tend to impair airway reflexes in proporiion. to
the degree of sedation/analgesia achieved, mermbers of
the Task Force support the concept of preproredure
fasting before sededon/analgesiz for elective pioee-
dures. However, the literarare provides insufficient data
o rest the hypothesis that preprocedure fasting restits

_in a decreased incidence of adverse purcomes in pa-

Hents nndergoing sedation/analgesia (as distinct from

_ patients underpoing general anesthesia).

Recommendations: Pavents: (or their legal guardians
in the case of minors or legally incompetent zdults)
shonld be informed of znd agree to the adminisiation
of sedation fanalgesiz before the procedure beglins. Pa-
tents undergoing sedatjon/analgesia for elective pro-
cedures should not drink fiuids or eat solid fopds forz
sufficient period of time to allow for gastric emprying
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Template 1. Fxample of Alrway Aszessm

~nt Proceduces for Sedation and Analgesia

Positive pressure veniation, with or without endoiracheat intubation,

andgesia. This may be more oiffic
Tkelihvond of airway ohsbuction duing SpOnRENEIUS Ve

aret

History . .
Previpus problems with anesthesia or sedafon
Stridor, snofing, oF sleep apnea

Pysmoiphic faclal features (2.9, pietre-Robin syndrome, fisomy 21)

_ Advanted rheumatcid arthibs
Physical pxamination s
Habitus

gnay be necessary if respiratory compromise develops duding sedationf

ult in patients with atypizal aifway anafomny. Also, sorme slrway abnonmaiies may increase the
Hiation. Faclors that may be assorlated with difficully in alrway management

Sigrificant obesily (espacially involving the neck and facial structires)

Head and neck .
Short neck, Ermited rietk extension, Hecreased hyd
tarhsaldeviaion . .
Mouth
Small opering (<3 cm I an adult); ede
typertrophy; nonvisible tida

Jaw |
Wicmgnatiia, refrognatiie, fismus, sigificant malecriusion

d-mental distance {<3 cm I an adult), neck mads, cervical spine disease or alima,

ntulpus; pratuding intisors; loose or capped teefh; high arched palate; macroglossia; tonsiflar

2T 2
N =T

before their procedure (frmplae 2). Io urgent, emer

pent, or other sitnations when gastdic ernptying is im-

paired, the porential for pulmoacy aspiration of gastric
contenrs must be considered in determining the Hming
of the intervention and the degree of sedarion fanal-

pesia.

I, Monitoring
Level of Consciousness: The response of patients to
commands during proceduces performed with seda-

Template 2. Example of Fasting Frotocol for Sedation 2ad -~
Armalgest far Hlertive Procedures

fazstis empyting ey bE influences by meny faclom, holking anrlely, pain,
shroma) adtoromie fuicion (&, disbeles), pregnanty, and mechenical
ohsbuction Therefore, the suggestans listed do not guarantes that complete
gestic emplying his oeoumed. Unless tontrandicalad, pedatiic patients
Shotld be offeres cear fiquids tmi 2-3 trbzlore sedation 1o minimize the sk
of dehydmlbr.

- Soilds Brd Ronolzar Clear
Liquids” Huids
Adults - 6-B h or pona atier 2-3h
. midnight]-
Ciildren older than 36 months 8-Bh - 2-3h
Chiidren aged 6-36 wonlhs Bh 2-3h
Chiidren younger than 8 months  4-§ h 2h

* This cdudss ks, formuta, and breastanl (high fat content may defzy gastiz
emplyingl. T

§ Therzare b dale o establish whether a 8-2-h fast ks egpivelent toanovernight
fust befora sedsfonfanalgesiz.

Anesthesiolozy. V 84. No 2. Feb 1556

tion/analpesia seives as 2 guide o their level of con-
seiousniess. Spoken responses also provide 2n indication
that the. patients are breathing. Patients whose only re-
sponse is-reflex withdrawal from ‘painful stizmuli are
Likely to be deeply.sedated, approgchiing a state of gen-
eral anesthesiz, and should be treated accordingly. The
consultants strongly supporr the.contention: that mon-
itoring level of conscigusness reduces risks and stpport
the concept that overall costs may be reduced. The

* merobers of the Task Foree believe thaf midy of the
"complications agsociated with sedation/analgesia can

be zvoided if adverse drug responses are detected and
treated in a timely manner (e, before the develop:
ment of cardiovascular decompensation or cerebral
hypoxia); this may pose & special risk to patients given
sedatives/analgesics in nnmonitored sertings in antic-
ipation.of = subscuent precedure. -

Pulmonary Veéntilation: It is the opinion of the Task
Force that a primary cause of morbidiry associated with
sedation/analgesia is ding-induced respixatory depres-
sion. The Hissathre suggess and censultant opinion
stzongly supposts the observarion thay monitoring of
ventilziory function reduces the risk’of adverse out-
comes associuted with sédation/analgesia. Ventilatory
function nsualily.can be effectively monitored by ob-
servation of SpORIEREOUS Iespimtory activity or aus-
cultation of breath sourds. In circomstnces where pa-
tients are physically separated from the caregives, the
consulrants support and the Task Force members con-
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cur that auromated gpnez monitoring (by detection of
exhaled carbon diozide or other means) may decrease
risks; the copsultants suggest that such monitoring will
ot reduce overall costs. The Task Force cantions prac-
titioness thar impedance plethysmography may fail to
detect afrway obstruction. -

Oxygenation: Published dat2 suggest and the con-
sulmants stronply support the view that early detection
of hypoxemia through the wse of oximetry during se-

dationfanalgesia decreasts the likelikoed of adverse

outcomes, such as cardiat arzest apd death. The liter-
srure” soggests, the consultants stropgly support, and
Task Force members agree that hypoxemia during se-
dation and analgesia is more likely 1o be desected by
oximetry thae by clinical assessment 2lone. The Task
Force smphasizes that oximetry i5 not a substitre for
monitoring ventilatory fonction. ’

. Hempdynamics: Although there is ipsefficient pub-
Jished datz to teath a conclusion, it is the opinion of
the Task Force ihat sedative 2nd anzlgesic agdiis may
hlune the 2ppropriate autonomic compensation for ky-

povolemia and procedureselated stresses. Eaxly detec-

tion of changes in paticors’ heart rate and blopd pres-

" sure mzy ensble practitioners'to detect problems and

intervene in a imely fashion, reducing the risk of car-
diovascular collapse. The consnltagts suppost the con-
-Cept thai regular monitoring of vital signs reduces risks
and suggest that it decreases coss. Although the Hted-
anire provides no guidance, the consulmants suggest the
nse of conpnuens elecpeardiogmphic mohitoring in
patientswith hypertension and strongly suppot its use
in parients with sipnificant cardiovascnlzr disease or
dystlipthmias; the cpnsultaies suggest that clectrocar-
diographic mopjtoring is not sequired in patients with-
ont cardiovascolar disease. .
Recommendations: Monitoring of patient response
to verbal commands should be rontine, except ia pa-

* wents who azze unable to respond 2ppropriately (6.2,

young children, mentally impaired of uncooperative
patients) or during procedures in which facial move-
ment could be demimentad: During procedures in
which a verbial response is not possible (e.g., orl suz-
pery, npper endoscopy), the ability 1o give 2 ""thumbs
uip" or other indication of constionsness in 1¢sponse
to verbal or tactile (ighs tap) stimuilation soggests that
the patient will be able to contyol his airwdy and tzke
deep brearhs If necessary. Note thata response Limited
o reflex-withdraveal frofm 2 painfnl stmulis JEpresenls

2 greater degree of sedation/analgesia than addressed

by this document.

Anemrhesiologr, ¥ 84, No 2, Feb 1996

Ventilatory Fanction should be conrinually mnni;urt:d ;

by observation and/or ausculation. When vesntilation
cannot be directly observed, exhaled carbon dioxide
detection is 3 useful adjunct to these modafities. All
patients undergoing sedatfon/analgesia should be

monitored by pulse oximetry with appropriate slarms.’

If available, the variable pitch Ubeep,' which gives 2
contimnons audible indication of the oxygen satugation
reading, maybe helpfil. When possible, blood pressuge

- should be detesmined before sedation/anzlgesia js -

tiated., ‘Onee sedation/analpesia is established, blood
pressice should be measured at regular intervals during
the procedure, a8 well as during the recovery period.
Flectrocardiographic monitoring should be used in pa-
tients vith significant cardiovascilar disease as well as
during procedures in which dyszhyrhmias are antici-
pared. . '

V. Recording of Monifored Parameters

. Bothb the literamure and consaltnr opinice suggest

that contecyporaneons recording of paricnts’ level of
consciousaess, respiratory funcrion, and besmodynzzi-
ice reduces the risk of adverse outcomes. Although
consulmat opinion suggests that recording of this in-
formation may not improye patient comfort or satdsfzc-
tion, the copsultints suggest that i may reduce costs

_resuliing frord advexse évents, The consultants strongly

support recording of vital signs and respiratory variables
before initjating sedarion/aealgesia, after adminisira-

tion of sedative/analgesic medicarions, at repular in- -

tervals during the procedure, oa initiation of recovery.
and immedizately before discharge. I is the opinion of
the Task Force that c'ontegpoxa:uaous recording (either
automatic or manual) of patient data provides infor-

" marion that conld prove critical in determining the

cause of any adverse events thar might pceuc. Addi-
tionally, szanuzl recerding easures that an individual
caring for the paffcnt is zware of changes in patent
status in 2 timely fashion. '
Recommendations: Paticas' vepdlatory and oxy-
penarion statns atd hemodynamic varizbles should be
recorded at a frequency to be determined by the type
and azhonnt of medication administered as well as the
lengih of the proceduse and the general condidon of
the patient. At 4 minimum, this should be:'(1) before
the beginning of the procedare, (2) after administration
of sedarve/analgesic agents, (3) on completion of the

procedure, (4) turing initial recovery; and (5) atthe .

time of discharge. If recording is performed automat-

1" afynmsE -
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i.cally. device =larms shouid be stt 10 alest the care
ream to concal changes in paticnt @S

V. Availabllity of a Staff Ferson Pedicated Solely

to Patient Monitoring and Safety

Although there are insaficient data in the literatiee
to- provide guidance on this issue, the Task Force rec-
ognizes that it is dificult for the individual performing
2 procedure to e fully cogmizant of the patient's Con-
dition during sedatipn/analgesia. The eonsul@EnIs sUB-
portthe contenuon that the availability ofan ineiividual
other than, the person performing the procedure to
monitor the. patient's st2ms improves patjent comfort
and satisfaction; rhey also strongly support the view
that risks are reduced. The consulmants suppost the 0b-
secvation that rhis would aot decrease overall costs. It
. is the conseasus of the Task Forec members that the
individoal monitoring the patient may assist the prac-
. titioner with interruptible ancillary rasks of short du-

rztion once the papjent's level of sedation/apalgesiz and

vital signs have siabilized, provided that adeguatt
monitoring is maintained.

Recommendations: A designated indjvidual, other,
than the practifioner performing the procedure, should
be present w monitor the patient throughont proce-
dures performed with sedation/analgesia., This indi-
vidual may assist with minor, interrzptible msks.

V1. Training of Personnel .

- Although rthere’is inpsufficient literature to determine

the effectivencss of training on patient cutcomes, the
consultants stronply support the observation that pro-
viding approprizte bRining in clinical pharmacology
for individuals administering sedative fanalgesic med-

 jrations reduces the risk of advesse OUICOTES; they also_

suppori the views that patient comfort is improved and
overal! costs.are reduced. Specific concems include:
{1 potentiation  of sedative-induced  respiratory

depression by concomitantly administered opioids; )
inadequate time intervals berween doses of sedative o
analgesic agents, resuling ina cumulative overdose;
abd (3) ipadequate farniliarity with the role of phar-
mecologic anmponists for sedative and analgesic apents.

Bepanse the primary complicadons of sedation/an-
algesia arg pelated to respiratory of cardiovescular
. depression, it is rhe coasensus of the Task Porce that
the individual responsible for monitoring the patient
should be rrained in the recogaition of copplications
assoriated with secation fanalgesia. In addirion, atleast

‘one qualified individual, capable of establishing 2 pat-

Lesrtamsdndnes U 24 Nn? Feh 1094

ent airway and MalnEining venrilation and oxygensa-
tion, should be present during the proceduse.
Recommendations: lodividuals responsible for pe-
tients receiving sedation/analgesia should vnderstand
the pharmacology of the agents that are sdministered,
as well as rhe role of pharmacologic antagopists for
opioids and benzodirzepines. Individuals mnonitoring
patien:s receiving sedarion/znalgesia should beable to
recognize the associared complications. Ar least one
individudl capabie of éstablishing 2 patent airwey and
positive pressures ventilation, as ‘well a5 2 means for
summoning additiomal assistance, should be prestnt
whenever sedation/analgesia is administered. It is rec-
ommended that an individual with advanced life-sup-
port skills be immediately available. :

VII. dvailability of Emergency Equijprmeni

THe Mrerature sugpests and the comsnizants strongly ’

support the view thar the ready availability of appro-

priatcly sized RIMCEBERLY equipinent reduces the risk
ofsedation and znalgesia. The copsuliants 2lsp SuppoET |

the rontention fhat overall costs, inelnding those as-
cociared with adverse outcomes, may be reduced. The
lireramure does not address the need for cardiac def-
brillators during Sedationfanalgesia. The consuliznis
strongly support, the availabiliy of .2 defibrillator
whenever sedation/analgesia is administered.
Reconrmendations:- Pharmacologic ‘antagonists -2%
well as.appropriately sized equipment for establishing
a parent airway and providing positive pressure ven-
tilation With supplemenl oxygen shonld be present
whenever sedation/analgesia is adminisered. Advanced

airway equipment and resuscirarion medications shonld .

be iramediately available (femplate 3). A defibrillator
should be immediately availablé when sedlation/anal-
gesia I8 administered to patients with significant car-
diovascular disease. ) .

VIIL. Use of Supplemental Oxygesn ’

The lirerature suppotts thé use of su pplemental
oxygen during sedationfanalgesia: There is a de-
creased incidence and severity of hypoxtmia among
sedation/analgesia patients given oxygen as COM-
pared to those breathing room air. However, it must
be apprecizted that, by delaying the onset of bhypos-
emin; supplemental oxygen Wil delay the detection

of apnes by pulse 0Ximewy, emphasizing the impor-

mnce of monitoring pulmonary vensilarion by other -
means (see above). Consultant opinion snpports the g
view that supplemental oxygen decreases patient

Rt Ll
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Template 3. Example of Emergency Equipment for Sedation and Analgesia

Appropriate smergency equipment shovld be awallahle whenever sedative or analgesic dnigs cepable of causing cardiorespiratory deprestion
are adminisiered, The table helow shouid be used a5 a guide, which should be modified depending on the indnidusl prachice
chroumstances. ltems in brackets are recomsended when infants or children are sedated. .

{niraveneus squipment
Gloves
Toumnlguets
Alcohot wipes
Sterfie gauze pads
Intravenous cathelers [24- or 228} .
Intravennns fuhing [pediatic “misrodsip!” {80 dropsmi]]
Imtravenous fluid ’ i .
Three-way stopeoths

Assoried needles for diug aspimbon, inlramuscular injecton [intransseous bone mamow needle)

Appropriatzly sized syringes
Tape N
Basic aimway management equipment

spurce of sormpressed oxyger{tank with regulator or plpefine supply with fiowrneter} -

BSpirce of suchbn

Suction catheters [pediatic sution catheters]
Yarkauer-type suetion .

Fase masks finfanjchild] pglie

Setf-infiating breathing bag-valve set [pediatric]
Dirz? and nasa! ziways Jrfantchid-sized airways]
Libricant

Advanced alnvay managemeit equipment {for prachifioners with intubation sldfis}

I aryngostope handles (lestad)
Lanyngoscope hlades fpediatrid]
Endotrachesr! tubes

Cisffed: 6.0, 7.0, or B.o man D [Untuffed; 2.5, 3.0, 3.5, 4.0, 45,5

Stylet (appropiriately sized for endutraches] tubes}

Phannacologic antagonists
Neldxone '

Flumazeni

Ememensy medivations

* Epnephine .
Ephedrine . T
Atroping
lidpcaline
Glucose, 50% {10% or 25%]

" Diphenhydramine .
Hydrocortione, methylprednisslong, o dexamethaspne
Diareparm or midazolam
Ammenia sphits .

0, 5.5, or 6.0 mm 1D]

risk, ‘while suggesting that routine use of supple-
mental pXygen may inCrease Costs. .
Recommendations: Bquipment to administer stp-
plemental oxygen should be present when sedation/
analgesia is administered. If hypoxesnia is anticipated -
or develops during sedation/anaigesia, supplemental
vxypesn shordd be adeinistered. - .

Anrerbesinloy. V 8€. No 2. Feb 1906

IX, Use of Multiple Sedative/dnalgesic Agents

The literature supporis the observation that combi-
pations of apents may be more effective than single
agents in cermin Circimstapces.- However, the pob-
Jished data also suggestand consultant opinion SUPPOLLS
the observadon that combinations of sedatives and
opioids may inerease the likelihood of adverse out-
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comes, inchuding ventlatory depression and bypox-
emia. Although not evaluated i the literanre, it is the
cansensus of the Task Force that fizxed combinations of
sedarive and analgesic agents say Dot allow the indi-
widual components of sedation/analgesia to bt appro-

priately ttrated ro meet the individusl requirements |

of the paricnt and procedure.

Recommendations: Combinations of scdative and
anzlgesic agenss should be administered as appropriaie
for the procedure being performed and the condition
- of the-patient. Ideally, each componént should be ad-
ministered individually to achieve the desired effect
(e.g.. additional 2nalgesic medication @ relieve.pain,
additiopal sedative medication 1o decrease FWArEness
or anxiety). The propensity for eombinations of seda-
tive apd analpesic agenis 1o potentiate respiratory
depression emphasizes the nced 10 appropriarely re-
duce the dose of each component as well 25 the need
to continnally monitor-respiratory funcrion.

" Friee )

X. Titration of S edaﬁve/dnafges::s‘ﬂédicaﬁom to

Achiave the Desired Effect

The Yteratuze sugpests that the admipistrarion of
small, incremental doses of inbrivenous sedative/an-
algesic drgs Dntil the desired Ievel-of sedation and/
or analgesia s achieved is preferable to a single dose
based on patient size, weight, or age. The consultzats
upport the copcept that incremensal drug 2dsninistra-
rion bmproves patient corfort and decreases costs; they
mouglysup'purt the contention that the potential risks
associated with excessive doses are reduced.

Recommendutions: Intravenous sedative/analgesic
crugs should be given in smajl, incrempental doses that
aze-titzated to the desired endpoints of analgesia and
sedarion, Snificient rime must elzpse between doses to
allow the efect of each dose to beasscssed before sub-
sequent dmp administration. When dmgs are admin-
istered by nonintRvenous IORCE {e.g., oral, recul, in-
tramuscular), allowance should be made for the dme
required for dmy 2bsorption before supplementation
is copsidered. .

X7, Inivavenous Access

Published data suggest thas, in cooperative paticnls,
administration of sedative/analgesic agents by the in-
ravenous Tonte improves pattent comfor and satisfac-
fion. The consultants strongly support the imporance
of intravenous access in reducing patient xisks. In sit-
uations when sedative /apalgesic medications are to be
administered intravenously, it is the copsensus of the

Anesthasinlore. ¥ B4. No 2. Fob 1596

Task Force that maintaining intravenous access undl
the patient is no lofger at-risk for cardiorespiratory
depression improves patent safery. In those sitnations
when sedation is begnn by nonimravenous routes (2.8,
oral, rectal, intramuecular), the need for jptravenous
access is not sufficiently addressed in the literasmre.
However, initiaden of intravenous access after the ind-
tial sedation mkes effect allows additional sedative/an-
algesic and resuscitation diigs w0 be administered i
HECESEALy. - ; :
Recommendations: In patents recelving inmaveno
medicarions for sedationfanalgesiz, vascular access shoutd
be rpainrained thropghout the procedure and untl the
patient is no longer at risk for cardiorespirarory depres-

sion. In paients who have received sedaton/analgesia

by nODiRMAvEnOUS IGULLS DF WROSE inmravenous line bas
become dislodged or blocked, practifoners should de-
rermnine the advisability of estzblishing or reesmblishing

. intravenous access on a case-by-case basis, In all instapces,

an individial with the skills 1o establith intravenous ac-
cess should be immediately available,

XY, Reversal Agents -

Specific antagopist agents are weailable for the opioids

e.g., neloxond) aad benzodiazepives (e.g., Anma-
zenil). Thé literamre supports’ the abgm:'g of maloxone
to reverse opioid-induced sedation and ventlatory
depiession during sedation/analgesia. However, the
Task Force resiinds practitiopers that acntereversal of
opioid-inducedanal pesia may reswlr in pain, hypeten-
sion, achycazdia, or pulmonary edema. The literarure
supports the ability of finmazenil to reverse benzod-
azepine-induced sedation aod s effectdveness In re-
versing ventilatory depression in patients who have re-

ceived b:nzddj.azepincs alone. In patients who have.

recetved both benzodizzepines and opioids, published
data support the ability of flumazeni} o reverse seda-
tion; however, there are insufficient data.to establish
the effectivencss of finmazenil in reversing ventilatory
depression under these CircumStances. ‘The consuimnts
stropgly support the contenton that the availability of

reversal agents is asspciated with detreased sk Tris .

+he consensus of the Task Force that respimtory
depression skould be infrally ireated with supplemen-
tal oxygen and, if necessary, posidve pressure venti-
lation by mask. '
Recommendations: Specific antagonists should be
available whenever opioid analgesics or benzodiaze-
pines are administeréd for sedatiop/analgesia. Nalox-
onre aad/or fAnmazenil may be administered to improve

N bt
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Template 4, Example of Recovery and Discharge Criteriz after Sedation

and Analpesis

Each patient-care facTity in which sedationfanzigesia 1 ad

specifc pafents and procedires. Some of the baste piinciples that

Genera) prinsiples .
1. Alj patients receiving segfation/analgesix shoul
monitoning must be individualized depending o
intervention for which sedationfanalgesia was administered.

ministered should develop recovery and dischargeerileria that are suiteble for s

might bz incorporated in these eriteri are enumermied.

d be monitored unlll appropiate distharge criteifa are safisfied, The durston of
n the fevel of sedation achleved, overall condillen of the paient, and nature of the

9, The recovery area shotfd be equipped with appropiiate monitoring and resuscitation egtipment.

3. A nurse or other trained inchvid

al shoutd be In attendance Lntl distharge eiterfa are fuifted. An individual capeble of estehbliching a

patent sirvay and providing positive pressure ventilafion shoutd be immediately avatiable.

4. Leve of eonsciousness and vital signs {including
at reguiar intervals during recovery- The reSpENS|
established for aach palient.

Buidelnes for dischame

1. Patients should be ahert and wiented; infants and patienls whose mental status wa,
basefing. Praciitioners must be aware that pediairic patients are at risk for efrway of

child is secured In a car seak .
2. Vitsd signs shoudd be stable and within scoeplable hmits.

frequency and depth of jespiration 1 the absence of stmulation) should be recorded
ible practtioer should be notifled i viial slgne fall cutside of the limits previously

& injtially abnormal showld have refumed to their
bstruction should the head fall Tovward while the

3, Suffident me (up to 2 b} shovid have elapsed after the last administration of reversal agents [naioxone, Aurrazenil} to ensure that

patients do not become resedated alter reverss] effects have abated.
4, butpatients should be discharged In the presence of a responsible adutt who wil accompany

+ post-procedure comnplications. Hest,

5. Outpatients should be provided with writien SsbucBons reganding post-procedurs

ther home and be able to-report any’

diet, medications, end sctvities and 2 phone number

tn use In case of emergency. o .

spoRmnecys ventilatory eforts in patients who bave
received opioids or benzodiazepines, resp ectively. This
may be especially helpful in cases in which sireay
conteo} and positive pressure ventilation are difficalt.
Before or copcomitantly with pharmacologic reversal,
paticnts who become bypozemic or apneic during se-
dation/analgesia should: (1) be encouraged or stmu-

{ated 16 breathe deeply, (2) receive psitive pressire-

ventilation if sponiaaicous ventilation isinadegiate, agd
(3) receive supplemental oxygen. After pharmacologie
reversal, patieats should be observed long enough o
epsuge thar cardiorespiratory depression does not recnr.

Xirl. Recovery Care .

Patients may continue to be at significant risk for
complications after their procedure is completed. De-
creased procedural stimulaton, proloaged drug ab-
sorption 2fter oral or rectal administiation, and post-
protedure hemorrhage may contribute to cardiorespi-
ratory depression. When sedation/analgesia is admin-
istered to ontpatients, one must assume these will be
no mediral supervision once the patent leaves the
medica! faciliy. Althouph there is not suficient lirer-
atnire to exumine the effects of post-procedure moni-
toring.on patient OGICOmES, the coBSUItants snpgestthat
appropriate monitoring of patients during the recovery

Anesthesiology, ¥ B4, Mo 2, Feb 1506

period-will improve patient comfort and strongly sup-

. port the view that adverse ouicames ey be redoced,
- it is the copSensus of the Task Force that discharge

eriteria sbhould be esmblished thar minimize the xisk
for cardiorespiratory depression after parients are re-
feased from observation by rrzined personnel.
Recommendations: Afer sedation fanzlgesia, patients
should be observed until they are no Jonger af increased

-, sk for cardiorespiratory depression. Vital signs and”

respiritory fanction should be monitored at regular isn-
tervals until patients are suitzble for discharpe. Dis-
charge criteiz shonid be designed to minimize the risk
of central nervous system or cardioréspiratory depres-
sion afier discharge fom obsecyation by trained per-
sonnel (template 4.) )

ZIV. Special Ytuatiops

The Jirerarure suggests, the consulunts strongly sup- .

post, aud the Task Force members concur that certain
classes of patients (2.8 npcovperative patients; eX-
tremes Of age; severc cardine, pulmonzfy, beparc,
renal, or cearml nervous system disease; morbid obe-
sity; sleep apnea; pregnancy; drug or.zlcobel abuse)
zre at increased risk for developing complicatons re-
Iated to sedation/anzlgesia unless specizl precantions
are mken, However, the consultants support the view

Ao
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that risks may be reduced by preprocedure consultation
with appropriate specialists (&£, cardiclogist, pul-
monologist, nephrologist, obstetrician, pediatricize,
anesthesiplogist) before adsainistration of sedzton/
anzlgesia to these individoals. The consnltants support
the concept that patient fomfort i improved and sisks
are reduced by consuitation with 2n aiesthesiolopist
before administering sedation/analgesia to pasents who
ase likely to develop complications (e.g., inadequate

SpORIANEONS ventilation, loss of aisrwdy conttol, caxdic-.

vasculzs compromise) or in whom sedatippfanzlgesia
2lone is not expected o provide adequate conditions
(e.g., young children, upcopperative patients). How-
ever, the consuitants also support the ‘wontention that
such conselrtion will ot redice COSES.
Recommendations: Whenever possible, appropriate
medieal specialists should be consutted before admin-
istration of sedation/analgesia to patients wirh signifi-
cant underlying conditions. The choice of specialists

depeads on the nerure of the nnderlyingconditiorrand .

the wrgency of the situarion. For sipnificantly compzo-
mised priients (8.8, SEVELE phstactive pnlmonary dis-
pase, corpnary artery disease, congestive heart failnre)
or if it appears likely that sedation 10 the point of nn-

responsiveness or general anesthesia will be necessary .

to pbmin adequate conditions, practiHoners who are
pot specifically gualified to provide these modalicies
shonld consult an anesthesiclogist.

Appendix 1: Methods and Amnalyses

The stienfic assessment of these gnid:]im-_‘; was based or the fol-
Ipwing smremeos or cvidence okages. These linkages represent
dircorional hypotheses 2bour selationships berween section fanal-
gesia by nonancsthesiolopiss aod clinleal outcomes. -

1." & preprocedure patient evalbation (Le., bistory, physicl e
aratfnarion, laboratory cvalnarion} improves padens satsfBorion,
snereaeses clinical benefits, and reduces advPErse Sukcnlties,

2. Preprocdure prepuration efrhe paricat (2g., counseling, fest-
ing) improves panitnr sadsbietion, increses clinical benchts,
and redoces advist DUICDMES,

3. Frrenr monkotieg (f.e., Iovel of consciousoess, puimppary
venrilazion, axygerarion, hemodynzmics) IBprOves paticnt sav-
ishection, Fncreases clinjeal benefirs, end reduces advese out-
Comes. i

4. Contempofaneons recording of MODIMITS pRrameres (2.8, level
of conscionsness, sespirarory kancrion, hemodynamles} improves
penicor matlsfction, intreases clinical benefis, mxd reduees ad-
Verst GULEDMES.

5, Availabiliry of 2 s@ff person dedicated solely to patient moni-

wring ang safery Umproves patfent satsfacrion, increeses clinical

bepefirs, and eduees adverst OULCOTmES,

Anesthesiology, 'V B4, No 2, b 1996

&. Education and wmising of {stdation/analgesiy) provides bo-
proves patient sarisfaerion, incirases clinical benefis, and ro
duces adverst DULCOIDES. : B

7. Availabiliry ofappropriatcly sized cracrgtncy and zirway eqhip-
ment, inclading trained swalf, improves patienr setisfaction, in-
crcases clintend benefts, znd reduces adverse oucomes.

8. Use of supplemental oxygen irproves paricat satisicdon, in-
creases clinical bepefts, 2nd reduces adverse ourcomes,

5. ilse of multiple sedarfve/acalgosic agents brproves patlent sar-
isfaction, increases clinical benefits, and reduces adverse our”

. EDmcs. - R . c.

10. Titration of scdativeanalgesic medications 1 achinvi the desived
cifecr luproves padent satisfacdon, inoades clinical benchis,
angd rethees adverse-oulCoOMmEL. -

11. Admintstarinn of sedative/analgesic agents by the, ingavonons
rout: tmproves paticpt sauskcten, inoreases clinical beacfis,
and reduees advesse CUIEDMES.

12. Availzbiliny of reversal agrents (e.g., raloone, unmzehil) Im-
proves paficat satistactlon, incrmases clinical bonefis, and ce-
dnees adyerse ourchmes.

13. Post-proceduie monfzoring (2.2, during domtior of rweovery

smy, povdischarge) improves padcnr safsfacton, increases”
clinical benefe, and reduces advese oUTOmES.,

14. Sperial replmens fof patiens with gpccial problems (e g, un-
eoptratve ROents; Ol mes afape; severe cardize, pulmpmrary.
heopatics femal, or cental nervous syseern distases mohid obesicg
slccp apunea; pregnancy; thug or alcaho! abusg; cmergeacy/on-
prcpared pazicnts; mekabolic and abresy WHcaiics) improves
parient sarisfacripn, incerases clinical bencfrs, and rednees ad-
Vorse oLIComes.

ScieobiBc cvl'dr:u’m: L derived fom souliple spurees, ingluding
zpprogared rsczech litemnie (with memzoalyses when 2ppsopriatc),
surveys, bpcn prescnmtions, znd other conscrsns-orienstd artivitos,
For purposce of Uieramrs aggeegarion, poteptially relevant clinicsl
stytics were identfied viz cectrogic and manwal scarches of the
Liremtore, The eledronic scach coversd 4 28yt Fom 1566 tirongh
1904, Mamel scarchies covered 48 v, from 1947 dirongh 1954,
More than 3,000 C=EOE were inltally identificd, yiclding 1,315
nenoverlapping ariclés that sddresscd ropics relared w the 14 cvi-
dence Hnkeges, Afrer review of the 2nicles, 1,046 smdies did pot
provide direct evidence 2nd wers subsciuently elirigated, yiclding
26D articles contining direct linkage-refared evidence, Journdds rep-
resented by the 269 artlcles Included the Tollowiny disciplines:
ancsthesiolngy, 59; ppeolpgy, 53 cardinlopy, 17; oral/mmxiltofacizlf
dental, 71; emorgepey medicine, 15 prérocntecolegy, 50; Hche-
wipsy. £ obmewics/gynecology; 57 pediatrics, 4; phaomarology, 7;
prlmonary mediciag, 4 radioiogy, 17; surgery, By and urelegy, 4-

& dircerinnal sesult for each Sudy was infifally deseomiced by clas-
sifping tht outepme asz (1) supporinge tinkape, (2) Tefutiog 2 k-
2ge, or {3) newual, The resuls were averaped to obtzin 7 directional

-gEsessment of suppbrt for each linkape. The liermuwne relriog o

linkepes B (suppleremal exygen): 9 fmultiple agensy; aed 123,
1zb, and 1Zc {paloxoot O ICVErse oploids, Snmazenil ro revese
benzodlazrpines, god Aumazenil to reverse brazodizzcpines com-
bined wich oplolds, mespraively) conioed enpogh studics with weell
defited experiments) designs and statstical infornation w conducs
formal metranalyses. Combined probability wosis were applicd when
studicy reporzed continuous daa, 2nd e odderatio procednre was
applitd to dichotomous smdy resils,
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‘rwp cambined probabilicy tests woit crploycd s follows: n
che Fisber combined test, producing chi-syqpaie values based oo log:
- arichmie transiormadions of tha reporicd Pyalucs frpm the indepen-

deot sudies, and (2) the Stouffer combined test, providing repre- .
senmrion of the stadies by weighting carh of fhe standard normal |
ocedare besed on the Maniel-

deviates by the stze of the sarople. A pr
Einenszel racxbod for combising study resulE using 72 X ‘2 mbles was
precd when sulicient putcome frequeacy infprmarion was availblc.
An acceprable sigaifcanes fevel was sc at P < 0.01 (onc-taiicd),
anid cEeer slze csimaes WerT emtrulared. Iorerobserver agrecrment
wze coblished throngh assessment of interrates refinbility testing.
Pest for herrrogeneity of vhe indegendent pampleswore £oa ductod
(O chstie ConsiNency BonE the stdy e, To con ot for poternmial
publishing biss, 2 “Rflsafe” 15 isalne was catoulazed Foreach combined

probabiliry st Mo search for unpiblished rradics was conducted,

axnd o relinhility wss for lpcaung rescarcl fesults 'were donc.
Resule of th cbbined probability tests arc repored in mble’ 1
Signifitapee levels Bom the weighted Sronfer combined tens for
clinical cfficacy were £ 0.001 fior four linkages: B {muldplcagents),
12a.(naloxesc for opinid toveral), 12b {(Humazenil for benxodizee-
pineroverszl), zod 12¢ (Humazenil for brozpdinzepine-opioid com-
binations). Weighted cffccr size cschmarcs ranged from r = 0.20 o
¢ = 0,42, demonsaring small-io-roaderate ¢Fert slze cetimates, Sig-
nifcaner lovels from the weighted Sonffer combined s For ben-

eEcial putcomes were 2 < 0.001 for b linkagcs, B (supplemcntal
payges) and 122 (naioxpne). Significance fovels For advpsse pUbames
{£ < 0.0D 3) were Fnnd For linkage 9 (muldple agents). Linkage
1 2b wes not sgnificaot. Weighted cliver stee estimzres ranged fom
r = 8,30 o r= 0,36, Suficicnt garz wercayzilble to coaduct Mantel~
- Hoenszel analyses for linkages 8 (supplemental oxypen) and & {mal-

tiplcagents). Sigaiicant difcrences ip the odds of hypoxemia (75--

scssed by Spo, levels) wore faund berweca paticaws breathing sup-
plemtnral oxypeo persus these breathipg room afr {odds midn 4£.58,
9% confidence limirs 4.1 3-5.23,2=6.51,F< 0.001) . The odds
of an adverse sytcome for muldplc dgens were found to br nonsig-
pRoant -
“Tests for hawrogenei of sadsiical rests and £fecrsize wott pon-
significant in 51l casts-(£ > §.01} cecept Tinkage 9 (oinldiple 2genis)

xnd 1Z¢ (Amoazeni} o roverse benrodimepiats combined with.

opivids), indicating thar the majerify of popled swdies provided
common cstimars of signifigance 2nd populition efec shes for the
linkages. The two significant effect sfze csgmaics for boteropeneiy
may be due to 2 variety of oo (2.5, mechodologic diferences
arabog the varjons stadics) . disstmilir prwome measures, oF other
mediatdng cffecs.

Aprerment among Task Foree members and reo meothodologists
s esmblished by jnterrater relisbility ressing. Agrecmcot {evels pstog
a kappa sratistic fbr wo-rarer 2greement pirs wrse 25 follows: (1)
ook of stody design, £ = 0.69-0.85; {2) type of analysis, £ = 0.48-
0.81; (3} cvidonce Linkage assipnment, £ % 0.65-0.50; and (4} -
crame inelpson fos dambase, & = $35-1.00. ‘Theee-fater ehance-
comeceed zgreement values wLIes (1) design, Sy = 0.79,Var &
= 0.06; (23 analpsis, S = 0.61, Var () = 0.06; (3) linkge lden-
tificzdiom, 5, = 0.74, Var (8. = 0.0L; and {4} lireramre inchusion,
8, = 0.53, Var (5. = 0.02. These vahes represent moderate 1o Bigh
ievels of agrecroent. .

The findingt of the litrranure analyses were supplemented by the
opinions of Task Force members and SUIveys of the oploioss of a
pare of copmlans drawa from the followitip specialides in which
sedation/analgesa ne commonty administered: anesthesiclogy, &
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cardiolpgy, 51 dentalanesthestologr. 3. dermarolopy, 1: emergency

medicine, 34 gaswornrernlogy, 6 hemanlogy/oncology, 2; inceosive
case, 23 Gral and maxllofeial sucgerys 53 pedinic dentisy, 2; pe-
diatrlc oocolegg, 1; phammcology, 2: plastic surgery, 13 pulmonary

- maedicine, 53 RAiology, 8 surpery. 4 and vrology, 2. Consulmns,

in gencml, wese Highly suppertive of the linkages (L, agreed thar
they resulted in Iraprovement of paticnt cosmiory/ssfacrion, redoced
rick pf advorse DULCDMCS, redueed overall costs, and wers imporiant

* iesues for the guidelines w address). Responscs Wit given pa 2 3+

point scale, rpging fom 1, swonply disagree, w 5, swongly agrees
suppory, for 2 ligkspe w5 deBned 25 the Fraction of consulaots fe-
spending “4" or *5" to Agiven Yinkage. The poicentpe of consalbns
reporng Support for cach linkage is reppoed in mble 2. Addirional
responses from consulants are Lisicd zs followss (1)} percocatage of
consulmors Supportng conianous clecmpmrdicgraphic monioring
of diffcrent clzsses of parients wes, for 2l parients, 23%; padents
with hyperiension, 51%; patiorns wich cardiovascular discase, 91%;
and parfents with cardiar dysshythanias, §4%; () pereenmge of con-
sulsznts suppoming the irnmedine 2vzilzBitity of & defbdllator for
different classes of pagents wass For all pacients, 64%; paichts with
hypustensinn, §B%; padicnts with cardiovascalar difease, B3%; and
patfcarswith dysriyycthmias, 85%; and (3} poroentape of constlanzs
supporing determindtion. of viz] sipns and respicatory variables ar
the following times wass before sedolon, D1%; immediaely afer
sedarion infcizied, 79%; at reghiar intervals during procedure, B3%;
ar beginning of recovery, B9%; ur imcwles during rcoovery, B1%;
and just before dischage, B7%.

The feasibiliny gf ghplementing these guidlines inw clinzeal

practice was assessed by an opinion survey of those respondenss from |

the consultant paitlwho wore nonancsthesiotopiss (F = 37). Rer
sponses for FeasiBility of implcmerntion of the guidclines were 25
followes: Scvcnty-five perecnt of these copsul=nts jindicated thar im-
plernentarion of the guidclines would not sesulr i the necd fo pur-
chase: new cgnipmens, supplics, or pharmaccudmls, Among the25%
whe smeed that purchases would br requiret, the median wmycipatcd
costwis 53,750 (oean £6,167; ange §1,500—%20,090). Andcipard
nvr costs Spcluded: hicing zed mlning (a.5-, ACLS) peosonocd, the
prescnee of A purse during procedifes, establishiog ipwRYEnoms A
Less 25 4 routine procedure, exhiled carbon dioxide monitoricg
cguipmer, dcﬁbi‘iua:mr. mbre ANCALDD o prcprou:dur:‘mr:ds (&g
MPO starus}, and zddirionnl peesonnr] dine Juring recovery-

“The pon-anesthesiclogist consukanis were asked W indicae: hich,
iFany, of the evidenes Jiokages would chzpge thefe cliniea! practices
iF the guidelines wer ipsunned. Pacentages of chnsultants EXpeCting
no change awsocizred with ezch linkape were s follows: preprocedurs
history, B1%; preparaios of the paticas, 76%; dircor monlioring bf
respiearion, BB, auromated vonrlatory monitering, 38%; pulse ox-
iy, 95%; pardiovasenlar monitoring, 05%; paent-dedicated smi,
B5%; cducarion and training, 35%; cmogency cquipment, 257%; sup-
plementzt oxygen, 95%; multiple clames of agents, 3% tiemtion,
2% .. access, BO%; reversal zgents, 5206 post-procerdure mbaf-
roring, BY%; and PIoprocndils eopsulmtipn ‘with 2o ancsthesiologis,
Bd%. - :

Sixry-six pereent of the resppndents indicared that the guidelines

would have no effecr on the amount of e spept o8 & ypical case, .

None repored that the puidelines would redues the ampunt of ime
spent per czse, For all respondents, the meat [ncfeese in the amouor
of tlime speor b 2 typlcal case was 4.8 i, OFthe 32% of respondents
who reported an apocipated incresse in dma Epeok on 2 rypiez] cese,
the mean wae 14.0 min {range 5.0-30.8 min).
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Table 1, Smtistical Summary .
Guntined Test Restlls P of
sedation eficacy
Linkage b: Multiple agents .
Fisher's combinet fest x?=02.54 «D.001 38
Stouffer combhned test Zc (weighted) = 5270 <D.001
Effect slze estimate ¢ (welghted) = £.20
Failsafe n vale. Jfe 001 = 1i7.9
Reversal eficacy .
Linkage 12a: Naloxone 10 1evesse opiclds i
Fichey’s combined test . %x® = 5D.6E <0001 .. 10
Stoufer combined test” Zo [welghted) = a.834 <[Ro01
cHect cize eshimsle ¢ {welghted) = D36
Faisafe n valle Nis 0.01 =24.8 :
Linkage 12b: Flumazenl to reverse
" pepzodiazepines i} - .
Ficher's cornbiped test o = 220.54 <f.00] 4B
stouffer comblned test Zc (welghted} = §.450 <0.001
Effect slze estmale r (weighted) = 832
Failsafe n valug ; nfs 0,01 = 6284
Linkage: 12z Flumazenll 1d reverse benzodiazepines
-+ opicids P .
Fistier's combined test ¥ = Bi).39 <0:001 12
Stourdfer combined test Zg {weighted) = 3.1523 <[LEDE
Effect size estimate r fwelghted) = p 42
© Failsfe nvalle Nis 0.01 =754
Adversa gulcomes N
Linkage & Multiple agents
Fisher's combined test ¥2=B817 .- <D.00] . oR
Stoullar combined (et Z& {weighted) = 3.716 <00 5
Effect sira estimaie " {welghted) = 0.32
Failsafe n valuz Nis 0.0 = 127.8
Benelicial respiraiory oricomes © o
Linkage 8: Supplements! pxygen
Fcher's combided test x*=73.85 . <0.D0i 14
Stoufer.cormbined test Zc (weighted) = 7.227 <non
Effect sze estimdle -~ r {weighted} ='0.30
Fellsafe n value . . Nis 0.01 =61.3 !
Unkape 12&: Nalbxone fo reverie opitlds :
Fisher's cornbined test X% = 4584 «DDb§ 10
Stoutier cornbined test Ze (welghted) = 4457 <0.001
Effect ke estimate r (weighted) = 0,86 -
Faftsefe i value . . Nis0.01 =247 -
Linkage 12b: Flumazen 1o everse perxodiazepines
Fisher's comnbined test %% =20.07. <0.001 10
Biousifer eorpbined fest ) Zr (welghted) = B.740 =0.010 NS
Eliert skze esimate r {welghted) = D.35
Falsate n vale Niz D.0] = 88

Hreadess with sprelat inseress in the sraristienl amalyses nsed in o5
hlishing ihese gwidelines can recefvn furtber information by wHbng
10: JeSyeey B. Grost, M.D., Doparrment of Anesthesiology (/G 2015).
University of Conncericnr gehobt of Medizine, Fammingroz, Con-

seccst D6030-2015.

Anesthesinlopy, ¥ 84, No 2, Feb 10956

Appendix Z: pefinition of Terms

in these poidelioss, te following reoms are- nsed 10 expross the

srengrh of the evidence

spoiated DNCOIAES.

relating wafions intrrventions and thi =&

ap o1 v
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Table 2. Proporiton of Conspltants Indlcatiog Sapport ForLinkages (%)

' Patiant Comforlf Reduced Reduced Imporiant

Ligkage Selistacion Risk Costs Tople
1, Pafient svatuation T4 g2 53 62
2. Preprosedurs praparafion a2 B5 63 85
3z Levelof conselbusness Fi B7 .52 71
3b. Ventialion monitoring, Dbsmqﬁmn}auscultaﬁon 45 B5 43 70

dc. Automated apnea monitoring a2 L 3D 72 -

3d. Puise aximeky - 7 86 __ . . b5 — e Bl
e Héar rate, biopd pressuie 55 83 . 45 &5
4. Conlampomaneols FEcoNing pf monitored parameters 23 B7 aB 87
5. Siaf avallabiliy 58 &5 < at 75
6. Training of personnel . 6D 94 74 77
7. Avaliabiity of emérgency equipment 42 - 95 54 53
B. Suppieménta! oxygen ) 35 50, E] . &7
9. Mulbiple agents 4B 13 7 71
10. Titration B7 81 55 70
1. Infravenoiis aCCess 42 BS a3 57
12, Hevemsal agents 35 B85 79 Tt
{3. Post-procedure monitoiing &7 g2 52 Bi
t4a. Special regimens > 7l B8 ar BY
i4b. Anesthesta consuliation £E 70 - 74 34 . BB

Consvltant optainn

e e

Literature roview
Insudicicat dara; There aee insfficient published dam 1w provide
2n indicztion of the celatiopship brrween intervention and owi-

The l:busu:‘:é.rgm‘ questionnaire was bascd on 2 5.pointscale snging,
froph “*1" {strongly Gisagree) to ''5" (sdongly 2grec), With 2 score
of *3** bejeg noural. - :

Suggests: Thore s quatimdve evidenee in the form of cascrepors’ Suggests: The number of individvals fﬂpbnding 4" or "5
excecds the number fesponding P17 or 2.7

or descriprive smidies, but thoe is insuffcicnt quantitarive cvi-
dence w csthlish a stariaicad relatlonship hrtwren interyzation _ Suppors: 50% pr morc of th responsts wert 4P or 5"

come.

2nd curcoypc.

Suppors: Quamindve da= indicate & significant sladooship

betweeon inrerention 2nd euome (£ < 6.013, and gudl isive
dam, are supporive. :

Aneghesiology, V B4, No 2, Ech 1996

Serongly sippors: 50X or reore of the responses Were T3,

m e e
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.Appendix 3: Summary of Guidelines®

Preproredure Bvaluzdon
Helmrant hisiory ’ .
Forused physical examination (1o snclude heart, lungs, aireay)
Laboratory testing when indicared -
Parfcar connseling
Risks, benefins, Iimiwrions, and abremarives
Pri-procetire fasting
Elemsivé pracedores
_Sulficicrsdmedor gemic cmpryng ~ 7 77 "
Tkpent.or cmEEnt sicgarions L.
Benchs of sedation/andlgesia fnuse bie weightd against the

powcaial dsk of fepurgimson ond aspimtion of gastrie &batcnts .

Monitoring .
Dtz 10 be recorded ag approprinte inrervals before, during, and

afedy poeadure
Pulsc oximeny
Response 1o vorbal confmands when practical
Pulmonary vemilaton [observarion, auscultzdom, otber meansy
Blood pressure and heam riee ar Zpprepeiate Ineivals
Elecrmardipgmaph fpr patients with significant cardiovascular
disease -

e
Personnet %

Designated individoal, other than the prodiones p::zl-'ormjng.

the procrdure, preschl © moyiror the pericnt chronghour the
procedure

- This & ¢ summary of the goidclines. The body of the dorumesat
should be consilicd for complete detils. . ’

Ammsthasiolory, ¥ B4 No 2. Frb 1096

" _Shpplemendl oxygen -

Training .
Pharmacology of scdative znd analgesic ageom
Pharmzcology of availsble anmganists
Basic §ife suppoir skills preseat
Advanced Bife suppost skills Immedidely available

Espergenty cguipmeant
Stcrion, appropriawely sized airway cquiprocer, meaps of posi-
tive-pressore ventilation .
Intrayenoos equipment, phammacologic antaponists, and basic

respscimnve medicadons [

Crxygen delivery ::qu:p:;n:-n; avaitzble
Oxygen adminkseered iF hypoxtmia ooois
Choice of agent .
Sedalives [0 doCreast UKIECY, Promote somnolence
Apmtgesics tp relicve pain
Dose tiation
Medications given Incremenaity with soificiene time brrwoeh
dases to assess ciecs -
Approprizte dose reducgon if Eoth sedatives and anzlgesics are
used o0
InuavchDis ACCESS -
Sedatives administered nravenontly, maingin Inrrvenous acoess
Sedatives administercd by grher rontes, case by-tasc decision
Becovely .
Obsereation il patlents are no longer at ek for cardiotespi-
ratory fdopression
!‘PPIDPﬁﬂ;: disrhirge caltesia
Speciat sinarons - : :
Severt underlylng meadical problems, coosule with appeopriate
speefallst s .
Riskcof severe cardiovascular or respitmyy compromise or necd

for deep sedation/pencral anesthesia 1o obiin adeguare opre- -

. aring eondirions, consulr ancsthesiologist

1ot |
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Frequent Hypoxemia and dpnea aﬁef Seda
with Midazolam and Fentanyl

COURTESY
Huly Crass Hospitd
Silger Spong, M

This waterial may be
protected by copyrinhd
law {Ge 17 D5 Code).

Peter L. Bailey, M.D.,~ Nathan L. Pace, M.D.,T Michasl A, Ashburn, M.D.,” Johan W. B. Moli, drs..§
. Katherine A. East, M.S..§ Theodore H. Stanley, M.D.T

}ore than B0 deaths have scoucred aftar the use of midazolam
(Versed'), ofien in eombination with opicids, i sedate patieuts wn-
dergoing various medical and suxgical procedures, We brvestigated
the raspiratory effccss of smidazolamn {005 mg-kg~} and fentanyl
(2.0 pg-Yg') in voluatesrs. “The incBence of hypoxemia (oxyhe-
moplobin sameretion <90%} and appez {no spoutanesns respiratory
efort Eor 15 £) and the veistilatory response to cirbon divcide were
evaliated, Midarolam alone p’rﬁdug:d no significant respivztory ef
fects. Fentanyl aloae produczed bypoxeimia in balf of the subjects
and significant depression of the venbilatory response 1o GOy, but
did oot producs ppned. Midazolam and fexmtany] in combination
significantly pereased the incidence of hypoxemi (11 of 12 sobjacts}
and apnca {6 of 12 subijeets), but did not depress the ventilatory
response ta CO; more than did fentanyl afone Adverse reactions
linfred to midazolam and reporied to the Departmeot of Health and
Human Serviees highlight apoza- and !:xpu::?a—r:}atnd problems a5
zmnomg the most Ereqoent adverse reactions. Seventy-eizht per cent
of the deaths asspciated with mituzelam were respiratory in nature,
08 iu 57% an opinid had Jlso been administexed. Al but three of
the deaths associated with the nse of midazolam cemurred In patients
unattended by ancsthesiz ptrsommel. We conclode that comrbloing
nidrnlam with Eontmyl or other opioids produces a poteut drug
interaction that places paticnts at 2 Righ sk for hypoxemia nod
apnez. Adeguate pracations, indnfing monitoring of patieat ox-
ygraation with pulss aximatry, the administration of supplamexntal
oxygtn, and the aveilability of prasons skilled in airway management
are recommmended when brmzodizzapines are administored i £om3-
‘bination with opioids. {(Hey words: Hypnofics, beorodiazepiaes
reidzrolam. Anesthetics, opfoids fentanyl. Drug intecachon. Lom-
plications: hypm:emia/apni-z..}

MORE THAN B0 DEATHS have been associated with the
e of midazotam (Versed ) to sedate patients vadergoing

varions diagnostic of therapentic medical and surgicaf . -

procedures in the Urited States (Deparunent of Health
and Human Resources). In many of these cases, opioits
had been simulznesusty adeministered. Mest deaths oc-
curred in patients who were breathing spontanecusly,
usnally without receiving supplemental oxygen- In addi-
Son, monitoring of patient oxygenaton and ventilation,
althongh nsnally not swmted i adverse drug reaction re-

& Assisrant Professor of Antsthesiology.

T Brofessor of Anesthesiplogy.

+ 'Visidng Medica) Studenc

§ Research Assistant.

Ritcived From the Deparument of Anesthesiology, Universicy of
{Jmh 5choo] of Medine, Sait Lake City, Uzh. Acecepied jor publi-
cvion May 29, 1950, Supporied by Sonley Research Foundason, Zah
Lake City, U=h.

Address Toprint, requests © Dr. Batley: Department of Ancsthe-
siology, Universicy of Ui Schoo! of Meditine, 50 North Medical
rive, Suk Lake Eity, Utah BEE52.
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ports, was most likely quite varimble. Qutside the specialty
of anesthesiology, no minimal monitoring standzrd is es-
tablished or applied in patenis who Teceive drugs with
the potential to cause significant respiratory depression.
“Thus, there may be one or more possible explanations
for these apparently dmg-related deaths,

Althaugh hypnotic doses of midazolam and other ben-

. zodiazepines have been shown to decrease spontanecus

‘minute ventilation and the slope of the ventilatory re-
sponse 10 CO,,! this effect does not consistently occur
with sedative doses of these drugs.®® In fact, the respi-
ratory effects of benzodiazepipes are guite variable.® All
ppioids, however, consistendy produce dose-dependent
depression of the ventlatory response o CO,. Inaddition,
both benzodiazepines and opioids significantly blunt the
ventlatory Tesponse to hypoxemia.” ' Although opioids
and benzodiazepines afe often used together for pre-
anesthetic rnedication, there are no available descriptions
of the effects of combinations of these two drugs on ven-
Hlation and oxpgenation. Muoch of the reported morbidity
and mortzliry associated with the use of midezclam may
be refated not only to its owia Tespiratory acdens, but also
to uteractions with other drugs given sitmulaneously. We
therefore designed this study to evaluate the Tespuatory
effects of sedative doses of midazolam and analgesic doses
of the opioid fentanyl {Sublimaze), separately and in
combipation, in healthy young adulr volunteers.

Materials and Methods

The tovestigation was approved by the University of
Umh Health Sdences Center Institutional Review Bozrd
for Human Research, and written and oral informed con-
sent was obmined from cach subject. The subjects were
12 healthy adult males between the ages of 18 and 40 yr.
They had no significant medical conditions, were receiv-
ing no chronic medications, and kad no bistory of alcohol
or tobacco abuse. The subjects refrained from caffeine
and aspirin consumption for at Jeast 12 hr and had nothing
10 eat or drink for at least & hr prior to the commentement
of the study. A} study sessions began at 7:30 AM.

Fach subject was evaluated at three sepaTate SessiDDS
at least 48 hr apart. During each session, subjeris received
cither fentanyl (2 pg - kg™ iv), midazolam (0.05 mg- kg™
i), or fentanyl (2 pgekg™’) plus midazolam {0.05
ng-kg™?) iv. The experimentz] design was completely
balanced for the possible sequences of drug admioistras

I e
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. TwO cubjects were assigned 10 each of the six possible
-zrmﬂﬁﬁo"‘s of the order of drug admminisoration 2t the
yee sESSiONS- Subjects weve aesigned 10 their pErmuALon
FoUP by 2 c.ompuu:r—g&neratcd, prrmuted»biodt, TE-
\riceed randomization rable; block size was 51x subjects.
Juring each sesSIOT, both subjert and investigatoTs were
Slinded 10 the study drugl) being admimistered-

Cn the morming of cach study cestion a 20-C catheter
s sasered iBLo 37 ar vein afer the subuEnecus ad-
isErasen £0.1ml 1% lidocaine. Intravenous lactated
¢ solution was then Degun atarate of 125 m e
Gysternic blood pressure (Critkon Dinamap virz} signs
i;mnir.or) and heart 7216 and m:}*hernoglobin caturation

Spos) wig puise aximetry (Criteare Systems, Inc.) were

recorded while subjects were preathing Toom AT, Subjects -

then performad an jnial COs sébreathing challenge to
fomitiarize themselves with the test. Subjects wore coT”
foriable head phones ermitiing white noise 10 standardize
audilory gimuli and soft nose clips 1o prevent nasal
preathing during each COa challenge- Subjetts were in-
geructed 10 keep thelr eyes closed during pach test session.
Fificen minuics later, Tesing end-tidal carbom dioxide
prtia} Pressure (PET co. mmEg) was measured by 2
Beckman LB-2 snfrared COz znalyzer while the subject
breathed room 2i. This was followed by a control GOz
rebrearhing challenge-

After another 1 % minute rest period, the study drugls)
was given jntravencusly OVET ] min while subjects
breathed room 3ir- The respiratory T2te and Spo, Were
\hen continuously monitored by visuzl inspection and &n-
ger pulse oximety, respecuvely- Hypoxemic episordes
were defined as Spo; <80%and lastng at least 10s. Apnes
was defined as the Zbsente of any SpPONIANEOLS respiratory
cFort for at least 15 5. i apnes ocrurTed, SpONEANEOUs
Tespiration Was encouraged by ~vocal or racle stimuts Al
ter & b-roin ohservaton pt:r'md for hypoxcmia and apned,
a COy rebreathing challenge Was performed- Addigonal
CO. rebreathing chalienges wert i:mpplcttd 20, 40, 60,
90, 120,180, 9240, and 300 min after drug admimistration.
Contanuous observation for additional hypuxcmia and
apnea was made befween GO, chalienges.

REBREATHING CiRCUIT AND MEASUREMENT

We used a modified Read rebreathing circuit as pre”
viously descyibed.* The rebreathing apparatus hasz 7.5-
| neoprene rebreathing bag enclosed in Lucite box; 10
rneasure ventijatory flow, @ Validyne differential pressure
transducer measures the presire drop a@dss A Fleisch
pneamotachograptt 2L the outlet of the box. Flow was
directed either into the bag o through the poeumotach-
ograph by a three-way valve located at the mouth of the
box, permiting the subject to Lreathe directdy mto the
+oom when not rebreathing GO Inspivaiory and expl-

HYPOXEMIA AND APNEA AFTER

JMIDAZOLAM AND FENTANYL 827

ratory Jimbs of the circuit were separated by 2 Collins J-
Valve, CO2 CONCENITAon was measured by 2 Berlman
LB-2 infrared GOz analyzer, which sampled gas at the
nourhpiece at & ate of 200 m]» min and retwrned it to
the central chamber of the Collins valve. Tospiratory cr-

berween Bow Taies of 16 and 135 1 . nin~". Flow and
CO5 were sampled by 2 microcompyier (M.otorola Ex-
prciser 1) 12-bit analog-to-digizt {A./D) convertor (Burr-
Brown MP7208 Data Acquisition System} with a Tesoh
gon of 4.8 mV per A /D unit and = 1aNgE of £10°V.

REBREATHING DATA COLLECTION AND AJALYSES

Afer aflowing the subjecl to preathe quictly through
the mouthpiece with }_hc nose cip in place, the resting
PETco, was recorded gnd, the three-widy valve was
cwitched to e rebrearhing b2g previousty flled. with
7.0% COgand 95.0% Ox. For earh breath, the following
daa were displayed on the video terminal and stored
elecronically: inspiratory time {T7); bri i
(Torh fractional inspired COycon centranfion iINGo. and
end-tidal COs concentration ETcoz ridal volome ok
mipute ventlagon (V) and elapsed dme since start of
GO, rebreathing: Al gas volumes Were corrected 0
BTPS. Subjects were encouraged 10 rebreathe as fong 28
possible, but could stop at any Gme. The desired goal was
to reach 3 PEIco: of 65 mmilg: The infrease in
PETgo, during CO2 rebreathing tests was always at least
15 mmFlg, but ot MOrE than 25 mmHE:

After completion of each GO, challenge; plots of Ve
verss PETco, WErE displayed ‘on the video cisplay tex-
minal. To ensure that the regression line reflected.only
davs from the linear portion ef ventilaiory respenst, dara
from the Erst ten breaths were excluded from analysis.
Data fromd all other breaths were used for least-5QUATES
Jinear regression. The slope of the venulatory TeSpOnse

1o GOg (V&/CO2 1-min” - mmEigf)and the estiroated -

Vg atd PETcD: of 50 mmHg (V=50 1+ minY) were the
parameters chosen to depict each subject's TeSpONSE
jis) COs. : *
Descriptive 2nd graphic catistics inciuded Ine graphs
of mean £ smandard error for the variables slope U/ GO
and V50 at baseline and B, 20, 40, 60, 99, 120, 150,
944, and 300 min after drug(s) for each of che three 5£5-
sions. inferential sratistics were calcutated for both fre-

guency COUnE and continuous variables. A P <0.05 was,

considered srptistically sigrificant- Analysis of the differ-
ence in the indidence of hypoxemia and apned during the
three siudy sessions Was made by 2 small-sample proce
Gure, comtingency-table test for three dependent samples.”
Compaxison of V/COz and 750 was by repeated mea-
qmerpent oulovariate analysis of varante (ANOVA)us-

Pkl
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ing restricted madmum Jikelhood estimation. The P5V
module cf BMDE was sed, allowing use of 2 data matrix
with missing values; the test ciptistic was 2 Wald chi-
squared statistic, %3, wheredf = the degrees of freedom
of the test statistic.

Resnlts
Rascline values for V£/CO2 (€3 = 1.18; P = 0.559)

and To50 X3 = 095 F = 0.674) were not significantly
different for the three study Ses5Ions. “There was 2 stgnif-
cant difference (Rg. 1)in drig eFects on Ve/CO, (£5 =
18.59; P = 0.000). Both fentanyl and fentany] plus mid-
azolam depressed ¢/ COy for at least 60 rmin (&3
= BGEOB; P = 0.000). Theré was a!sn a signthcant giffer-
ence {fig- 2)-in orug effects on Vb0 (£3 = 1255 7
= {.002). Both fentany} and fonian } plus midarolam de-
pressed V50 for atleast 50 min (8§ = B7.78; F = £.000).
The effects of fentany! and fenmnyl plus midazolam were
essentially similar for V00, (L} =096 P = 0.328) and
for V.50 (K= 0147 = 0.7GE).

No subject TeCcelving midazelam alone became hypox-
emie, whereas hypoxernia occurred in half {6 of 12) of
those receiving fentany} and nearty all (11 of 12) of those
given both midazolam and fentanyl. ANl but one episode
of hypoxemia poourred within B min of drug adminisirz-
Son. Differences inthe incidence of hypoxemiz were st
fstically significant between midazolm and fentznyl (P
< 0.05) and betwess midazolam and fentanyl plus mid-
azolara (P < 0.05)- Although neither midazolam por fen-
anyl alone resultedinapnea, the combinarion of the drugs
resulted in apnea in balf (6 of 12) the subjects (P < 0.05)-
Al episodes of apne2 prcurred wighin 5 min of injection
of the drug combination and were always associated with
hypoxernia. Al hypoxemic anrd apneic subjects responded
to verbal or tactile stipulagon.
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Discussion

Thix study evahated the effects of sedative doses of
rnidazolam and analgesic Joses of fentany), alone and 1n
combination, on the incidence of hypoxemia and apnea
and on the ventilatory _responst to rarbon dioxde in
young healthy adult volunteers. Fentany! alone, 2.0
pE- ]_cg"' ,produced the expected decrease $n Vg/COzand
7,50 seen with analgesic doses of opicids. On the other
hang, midazelam 0.05 mg-kg did not proguce any
change from baseline in 7y/COg or Veb0- Combining
cmidazolam with fentanyl produced no greatet depression
of the ventilatory Tesporise 10 0O, than did fentanyl alone.
The COg Tesponse We observed after midazolam Iv com-
parable with'the response seon 5 Power etal,’ wha found
that midazolam 0.075 mg - kg~! cavsed no statistically sig-
nificant depression of the venrilatory response 0 COs-
Gross et al,} using bigher doses of midazolam (0.2
mg- kg ™), found sigificant, depression of the venuiatory
response 1o GOz 10 normal adults. These resuls suggest
that 2 do‘se:—dependeu: relationship may axist and, that
higher (aypootic) doses of midazolam may be more tikely
to depress the ventilatory response to COy =ad sponia-
nepus ventilation than lower doses. In addition, older p2-
fents may be more prone 10 ventilatory depression after
any dose of midazolam.” .

Other investigators have dotwmented changes in T&
spiratory function even after small, sedative doses of mid-
azolam. Using a popinvasive technigue 10 mEasure ven-
tilatory parameleTs, Forster ef ol 2 and Berggren # al?®
dorumented a decrease in dal volume and an increase
i vespiratory rate but no Change ih V/z in adult volur
teers after the admimistration of midazolam 0.05~-0-2
mg kg™, Both Forster's group and Berggren's grovP
suggested that they werc able 10 idenrify significant
changes In ventilztion with small doses of midazolam be-
cause their techniques for measuring ventjaiory variables
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did not simutate subjects- The presence of 2 respiratoTy
measuTing pruiproent device, suchas2 mouthpiece OF 2
nose CHp, which 15 frequently used during COs rebreath-
g tests, can steelf increase ventihaton.'t Thus, owr 25
sessment rechnique may have obscured some of the actions
of midazolam 20 the GO TespOTEe. However, the effect
of nose ciips and mouthpieces did not prevent depressioil
of the COz TespoTse induced by cmnafl doses of fentany!
snd therefore s probably of Tirtle real significance-

“We also Apcumnented thatlow doses of midazolam {0.05
mg - kg alone do not produce hypoxemia OF 2pTIea in
healthy young adults brearhing 7000 air. This result was
chrained even though our hospital 1 approx‘mmm]y 5,000
[eet ahove se2 jevel, with an averagt dry baromesic pres
sure of 593 mmHg. The tnspired partial pressure of o%-
ygen is thus sienificanty lower {125 mm¥g) than at sea
jevel (150 rarnHg)and would bias our results toward hyp-
pemia. Again, older subjects oF papents may be more
prone to hyporemiza- Midazolam did, however, incresse
the mcidence of hypoxemia and apne2 prodaced by fen-
oyl when these drugs Were given D combinadon.
Whereas fentany] alone produced hypoxemia in 50% (6
of 12) of the subjects crudiad and apnea i NODE, the ad-
dition of midazolam to fesmanyl produced hypoxemia i
Jlmost 211 (11 of 12) and apoea ib half {6 of 12) of the
sobjects. Thus, althongh we found no further depression
of the ventilatoty response 10 CO; after rorpbining mid-
azolapnwith fentanyl, We did Jocument marked inCreases
in hypoxemil and apnea whed the [wo YDEs were comm-
bined. '

The mechanism. probably upderlying these TespiratoTy
efFects is the significant plunring of bypoxic ventlatory

drive by both benzodiazepines” and opioid parcotes.™’
Moreover, it appears fFrom our resulis that depression of
hypaxit ventilatory Jrive orcurs soonér and to 2 greater
degree than does the ventlatory response to hypermrbia
afier combinations of these drugs. This hypothesis is sup-
ported by the synergisc wFects of the combination of
wridazotam and fentanyl on ‘hypoxemia and 2prca yAthout
any alteraton of (O TESpOTSTVENESS: whereas midazolamn
alone did not cause hypoxemia and neither midazolamm
nioy fenranyl alone resulted in apnes, the effetis of the
-drog combination Were more than additive. Thus, COm-
bining midazolam with fentanyl, and most Likely other
opinids, can resnlt in an absence of an effective vennistory
response o hypoxemia and gan lead 10 Severt arterial
oxXygen desaturation within 1-2 min in patients breathing
room air.'? In such Gruations, arterial oXYEED partial
pressure drops 10 criticalty Jow levels before biood COx
tensions can Tise adequately ¥ ctimulate breathing. Sleep.
too, may destabilize venuiladon and pxygenadon, &5
“pecially in pain-free sndividuals receiving sedatives or @8-
a!g'es'![g_n

HYPOXEMIA AND APNEA AFTER WMIDAZOLAM AND FENTANYL

828

LaBLE 1. The Ten Most Frequently Reported Advarse
Reartions 1o Midazatam®

Hpmizx of Reporis Por Cent of Tood

Apnes.
Hypotension .
Eomanpolence/SIupor
Cardie anrest
Hypovenilason
Agaation
Hypm:ia/cyznosis
Hasziliry
Bradycardiz
Gonfusion

Other

]
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 Depargnent of Health and Human services, Offce of Epiﬁr.:
mislogy and Bjostmtiics, Genter fof Drug Evalnation and Research,
Daw Rerricval Unit QFD-737, Jine 27 19249,

The clinica) significance of cur fndings is confirmegd
by review of the adverse drug reacions reported 1o the

" Department of Health and Hurman gervices. A toul of

1,615 adverse reactions or events (215 rypes) afier use of
midazolam have been reported to the Department of
Health and Human Services as of June 97, 1989.§ The
dose of midazolam rcported}? adninistered mos often
ranged from 1 10 10 mg- For papents receveed Higher
doses. These reactions ranged severity from hiccup 1o
death. The single most frequently reported adverse e
action was apned {able 1). Cyanosis of hypoxia specifically
were reported 50 thnes. Howeéver, 17 pthér pes of ad-
verse reactions, rotalfing 623 evenis, incinding agiration,
hostility, convulsions (whiclican be causeéd by hypoxemiz
and 56 Toay also indicate the occurrence of hypoxemnia in
these FEPOTISY were also Teported- A toral of 86 deaths
occurred in the adverse drug reaction reports in the
Tinited States. Alibut three of these deaths prourred out-
side the operating T00ML in cinjca) situarons where pa-
fients ave typically wnattended by apesthesia personnel.

T Gixry-seven {78%) of these deaths were assgoiated with

prygenation dsthrultes or cenrilagion difficuldes and in

57% of these respiratory deaths various opioids (roost
commonly meperidine =nd fenmany}) had been used with
midazolam. It isalse possible that cardipvascular depres-
cGon and hypotension (table 1) aiso contributed to 7espi-
ratory insuibciency because of inadequale medailary
biood fow.'*

The dinical implications of our fndings 21¢ relevant
for anesthesiologists and nnna.nes[hes'ia—u-ained specialists
a5 well, Midazolam and other benzodiazepines It fre-
guently used in combinanion with ap opioid for sedation,
ot only during the adminisoration of pperative regional

9 Jieparzment of Health and Human Eepvices, DFfe of Tpidemiolofy
ant] Biostatistics, Center for Drug Evaluarion and Rescarch, Pama Re
mieval Unit HFD-757, June 27, 1DRE.
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anesthesta, but 2o during many medicza] office proce-

dures, inclnding gasirointestinal endoscopy. In a recent

eview of cardiac arTests g spinal anesthesia,’” over
balf of the patients who experienced sudden rardiac arrest
had received both diazepam and fentanyl. Inadequately
recognized hypoxernia and apnea secondary £0 sedation
<was believed to be 2 crudal factor in these mishaps.'**°
Endoscopists are alsd beginning to document the risk of
hypoxemia in their environment.!™'? Most of he midaz-
olam-associated adverse drug reactiomn repoTes have -
volved patient care putside the operating room, where
samdards for the assessment of ventilation and oxygen
have not been defined and therefore are variable.

Our results demonstrate that midazolam, when Cotm-
bined with an opioid, likely to place patients at high
£tk for hypoxemia and apnea. Adequate precautions, -
cluding monitoring of patient oxygenation with pulse ox-
imeoy, the application of supp‘.emr:n!.aJ oXYEED, and the
availzbility of persens skilled in airway management are
recommended when these or similar type drugs are com-
bined for paent cedation jn any dinica) setong.
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2 ADvENTIST HEALTHCARE

Competency Validation Form

1
NAME: UNIT:
SOCIAL SECURITY #: DATE:
Insfroclions: Datellnitla] each bax a5 perfonmance chiletia Is observed. If perfomrance crileia not met, the commenliphan ceclion must be cormpleted with date of expected

completion. An asterisk (7 in front of performancs aiiera Tadicates the behavior is 3 criticat behavior amd is requires o successhlly complele

complete, it becores part of the employee's permanent retond.

this competenty. When o is

Competency Tifle: Alrway Management Competency

Role model, excelient periormer Other (speciiy)

Oufcome: _(Expeded behavior when compelency is: completed cormectly) Hey f“gi“&iﬁgﬂ“:idgﬁ’; :gg’;"’"

- Aftendea will be able to perform proper airway management as §P = Self lnaming patket Competancy
dernonstrafed by successful completion of 90% of the Validation
performance criteria, Not Met

. ~ Competency Validation Met (refer Commenis
Performance Griteria {Please sign off each ling} a. through 0.}
Iniial Date Circle Key

1. Demonstates proper head filt-chin fift-faw thrust fechnique for

: A O S8 &8P
opening obstructed airway
7. Demanstrates proper placement of Oropharyngeal aliway O S 5P
3. Demonstrates proper moth-to-mask rescue breathing o S Sp
4_ Demonstrates proper Bag-Valve technigue for rescue breathing O S 8P
5. O 5 SsP
B. O S SP
7. O S SP
Age Speeific Considerations:

Necnata —___Pedialric — . Aduit Geriztric

Age Specific Performance Criteriaz Above citeria mel with the following additional requirements.

{1 rore than three crileria peeded here or i above criteria do not apply, creaie separate compelency.)
1. O S SP
2 o &5 SP
3. o S 8P
Measurement Griteria:
References:
Comments: {Performance gualifiers, ele:)

Needs improvement, as noted below

a. Excessive fime needed 1o complete proceture
b. Broke asephic or sterle iechnigue

c. Slgniicant inaccuracy neled

d. Techrique may be rammful 1o patient

2. Incsrrect procedure/sequence

§, Incores! equipment assembly/usage

i

g. Unable fo commeclly answer questiong about rafionale oy theory refalad fo the procedure

Circle one:  Validated Not Validated see betow | Signalure:

Date:

Remertial Plan: {address issues from Comments Section if not validated)

1 uriderstand that | must repeat this competency and complete i by (date):

Employee Signature:

Bate Developed: Written by: I Approved by

Date Revised:

1.2t Fomnat Update: July 20, 2004

Filename: Documentt




Hg 2 Placement of comecty Inserled orepharyngesl AlviEY. Top,
Bufore Insarion, incormedt bead poshilon. Botiom, Aternseron, show-
ing hoad 1ted and propharyngeal ey n placa,

et at et R hawd (P bl o pTOTET

Activn notes

To Open AEwa

Head tilt - chin lift
On hand on forebead 1o £t head back, fmgexs of

ofher hand to 1ift lower jaw. (See Tig. B)

Jw-thrust: {for suspected neck njury)
Place Fngers under each side of lowes jaw and
displace the mandible forward (See Fig. C)

Adrway Adjuncts
Oral Airway Insertion

Step 1 Clear fhe airway of secretions, blood, vomit with
Yankauer sucton catheter.

Step2 Tnsert Alrway

A. Tosert aixway backward as it enfers
she month. As fhe =iTway © -
trapsverses the oral cavity and
approaches the posterior wail of the
pharynx, Totate the airway into
proper position.

COR

B. Move tongoe out of the way with a
tongue blade depressor and insert
the airway.

Nasophmyngeal Airwey Insertion

Step1 Clear +he airway of secretions, blood, vomit with
Yankauer sucton satheter.

Step2 Gently fmsert the pmpsr—size.d and lebricated
airway close to the midiine along the floor of the
postl jrto fhe posterior pharyEx. behind the
tongue. I resistante 1 encoumiered, sight
rotation of the tibe may Facilitate ipsertion at the

. i VY ————hEa U




Rescue Breathing

Fig 10, Mouth-to-mask ventlation with & cne-way valve,

" BAB-YALVE-MASK RESUSCITATUR

b, SUFPLY

Action Nofes

Momth-fo-snonth

Step 1
Step 2

Step 3
Step 4
Step 5

Step 6

Keep airway apen

Pinch nose with thumb and index Snper oa band
on {he forehead

Talke a deep breath
Plance mouth over outh & form and Hight seal

Give 2 slow breaths (2-1/2 to 2 sec.fbreath) with
adequate vohmme to make the chest rise.

Take a hreath after each ventijation and Hsten 2nd
feel for air escaping diring exbalation

WMouth-to-ask

Step 1
Step 2

Step 3

Step 4

Place mask on patient’s face after Flead Tilt

Apply pressuze to both sidee of the mask with
your palms thooob side down

Usin index, middle 2nd ring fngers, apply
upwazd pressure to the mandibie

Blow throogh the mask observing the tise and fall
of the chest.

Bag-valve Devices

Step 1
Step 2
Step 3

Note:

Position yoursalf at the top of the patienf’s head
Apply head Bl mammever

Deliver the selected tidal volune over 2 seconds
Efective ventilation is more Hkely when two

rescuers use these devices, one o hold the mnask
and one to squeeze the bag.







Appeundiz C: WASHINGTON ADVENTISY HOSPITAL SEDATION/ANALGESIA TEST

Name . T Daie

PIRECTIONS: CIRCLE ONE ANSWER FOR EACH QUESTION. (Refurn complefed fest i
Wedical Staff Office) .

1. Theposls of administeriog gedatiop/analpesia Hom an ropleasant and puinfnl procedaxe are 1o

4) Provide anmesia ant enalgesia
b) For patient o mainfain 2 patent airway
¢) Ensnre patient semains aronsable

d)

Z
2}
b)
)
d)

3.
2)
b)
£)
d)

4,

z)
b)
£
d)

5.
a)
b}
8
4

All of the above

Midexolam (Versed) may provide alf of the following except

Amzesia forthe procedure

Apalpesia o .
Anxilysis . i i
Sedation

Which of the following statements about nsing maloxone (Narcan) to reverse opioids is not tree?
1t antagonizes the Tespiratory depressant effects of the opioids

It can canse hypertension, pulmonary edema and dysrhythmia

The dose of Narcan it 0.1-0.8 mg, in mncremental doses

Tt does not reversé the dnalgesia

Which of the following petients Is most likely to develop hypotension afier the administration of
narcotic opisids?

45 vear old male with well controlled kypertension

An eldexly patient who bas had a bowel prep zad is likely dehiydrated

65 year old female with stable angina -

A young otherwise healthy patient T

1F the above patient develops hypotension, what is the most e fective treatment?
Administer naloxone (Naxcan)

Administer midazolam (Versed)

Give finids and stimylate the patient
Adrninister epinephine in icremental doses )
Which of the following medications ae confraindicated i patients taking MAO inhibitors?
Meperidine (Pemerol) . ’ ! ' .
Droperidol (fapsine)

Feptyl (Sublimaze}

Wiidazolam (Versed)

Which of the following fartors may be acsoviated with difficult airway menagement?
Previous problems with sedation and anesthesia

Patient with a history of sleep apnea and heavy snoTng

Patient with abnormal airway apatomy

Adl of the above

The reversal effects of maloxone (Narcan) last Ionger than the Tespiratory depressant effeets of
meperidine {Demerol). ’

True

False

An 85 year old female patient with & frachure of the radius onderwent closed reduction wnder moderaie
(Eomerty “consciows”) sefption. She was ziven 3 mg of Midazolam (Versed) amd 50 mg of

gedntionfAnaloesia Policy Appendix C : Page 1o0f2







Appendix C: WASHINGTON ADVENTIST HOSFITAL SEDATION/ANALGESEA. TEST

meperiding (Demerol} IV. Atthe end of the procedure, patisnf Was very sleepy and was given 0.2 mg
of paloxone (Narczn). When. the murse went 1o reassess the pationt 45 minutes Tater, the paiient was
found vrresponsive with 2 yespiratory xate of 8. The differentinl diagnosis is:

a) The patient probably had an MI

b) The patienthad respiratory depression from Tenarcotization
¢y The patient had a cerebral hemorrhage '

d) Thbepatient is top tired and is resting

“. 10, The most lipid sphuable and most rapid onset of astion i associated with which of the following
medicetions?

&) Meperidine (Dem evol)

b} Fentanyl (Sublimaze)

¢} Morphine

d) Dihydrmomerphons

11, The following are tue regarding aspirafion of stomarch contents dring mipderaie sedation:
g) May oscur i patients who have 2 fill stomach and are receTving motierate sedafion

b) Increased incidence in patients with hisinl bemia and gastroesophageal reflux

) Incidence may be rednced by waiting 8 hours after ntake of solid food '

d) Allofthe above

12. A decrease In oxygen saturation is an early sign ef hypoventilation during mederais sedation:
a) tmoe
b) false

13. Fhamazeni is he reversal agent for beszodiazepmes!
a) Lue
by false

14. “Which of the following ctatemnents about reversal Agenis is correct?
@) Fhmazenil reverses analgesia - Sl
b) ‘They have few side effects ) o ; =
¢) They shouldbe frequently used to speed recovery post procedure

d) They should be reserved. for emergency cifuntions or inadvertent overdbse.

15. A. 55 year-old 270-poond man has a history of lond snoring that frequently wakes him furing the night. '

As a resnlt he snffers fom daytire sompolents and headaches, He is scheduled for 2 colohoscopy umder
moderate sedation. What is +he most appropri management]

a) Becanse ofbis size, increase the nsual dose of sedatives © )

b) Avoid the use of supplemental oxXyEen ’

c) Obizin an anesthesia consalt

d) Rerform the proceduze with no sedation.

1 have read and reviewed the preceding independent study packet, including dpcumentation YeqUIrEments,
pre-sedation assessmnert andl copsent Form, snd will incorporate fhese guidelinet inin my practce.

Sipnatre Dats
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