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~.~ ! What is the problem?

® Uncooperative patient

® Can’t seen vocal cord

® Laryngeal view grade > |

® Obscured by Secretion / Blood / Mass

® Seen vocal cord, but can’t insert endotracheal tube into vocal cord
® Can’t control tip of ETT to vocal cord

® Vocal cord edema

® Limited mouth opening or neck movement
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Classification Of
Difficult Airway
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Difficult airway

® The clinical situation in which
anticipated or unanticipated difficulty
or failure is experienced by a physician

trained 1n anesthesia care



Difficult airway

® The clinical situation in which
anticipated or unanticipated difficulty
or failure is experienced by a physician

trained 1n anesthesia care

—_—

Difficult Facemask Ventilation.

Difficult Laryngoscopy.

Difficult Supraglottic Airway Ventilation.

Difficult or Failed Tracheal Intubation.

Difficult or Failed Invasive Airway.
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Classification

® Difficult Facemask Ventilation

® Difficult Supraglottic Airway Ventilation. Inadequate mask seal

® Difficult laryngoscopy Excessive gas leak

: . : Excessive resistance to the ingress or egress of gas.
® Difficult or Failed Tracheal Intubation x v g g g

® Difficult or Failed Invasive Airway



Classification

® Difficult Facemask Ventilation

® Difficult Supraglottic Airway Ventilation.

® Difficult laryngoscopy

® Difficult or Failed Tracheal Intubation

® Difficult or Failed Invasive Airway

Difficult supraglottic airway placement

Supraglottic airway placement requiring multiple attempts
Inadequate supraglottic airway seal

Excessive gas leak

Excessive resistance to the ingress or egress of gas.




Classification

® Difficult Facemask Ventilation

® Difficult Supraglottic Airway Ventilation.

® Difficult laryngoscopy It is not possible to visualize any portion of the

vocal cords after multiple attempts at laryngoscopy.

® Difficult or Failed Tracheal Intubation

® Difficult or Failed Invasive Airway



Classification

® Difficult Facemask Ventilation

® Difficult Supraglottic Airway Ventilation.

Tracheal intubation requires multiple attempts or

® Difficult laryngoscopy

tracheal intubation fails after multiple attempts.

® Difficult or Failed Tracheal Intubation

® Difficult or Failed Invasive Airway



Classification

® Difficult Facemask Ventilation

® Difficult Supraglottic Airway Ventilation.

® Difficult laryngoscopy

® Difficult or Failed Tracheal Intubation

® Difficult or Failed Invasive Airway

Anatomic features or abnormalities reducing or
preventing the likelihood of successfully placing an

airway into the trachea through the front of the neck.




!

® A quick assessment of congenital or acquired anatomic defects

Facial, Head, or Neck trauma, Neck mobility, Beard, Obese, No teeth , Elderly,
Oral bleeding, Regurgitated gastric contents, Sleep apnea/snoring, Restricted mouth opening, Obstruction,
Frothing of the mouth Distorted airway, Stiff lungs or c-spine surgery,

Mass, Thyromental distance
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Guidelines for Management

of the Difficult Airway
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PRACTICE PARAMETER

2022 American Society
of Anesthesiologists
Practice Guidelines for
Management of the
Difficult Airway

Jeffrey L. Apfelbaum, M.D., Carin A. Hagberg, M.D.,
Richard T. Connis, Ph.D., Basem B. Abdelmalak, M.D.,
Madhulika Agarkar, M.P.H., Richard P. Dutton, M.D.,
John E. Fiadjoe, M.D., Robert Greif, M.D.,

P. Allan Klock, Jr., M.D., David Mercier, M.D.,

Sheila N. Myatra, M.D., Ellen P. O’Sullivan, M.D.,
William H. Rosenblatt, M.D.,

Massimiliano Sorbello, M.D.,

Avery Tung, M.D.

ANESTHESIOLOGY 2022, 136:31-61
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ABSTRACT

The American Society of Anesthesiologists; All India Difficult Airway Association;
European Airway Management Society; European Society of Anaesthesiology
and Intensive Care; Italian Society of Anesthesiology, Analgesia, Resuscitation and
Intensive Care; Learning, Teaching and Investigation Difficult Airway Group; Society for
Airway Management; Society for Ambulatory Anesthesia; Society for Head and Neck
Anesthesia; Society for Pediatric Anesthesia; Society of Critical Care Anesthesiologists;
and the Trauma Anesthesiology Society present an updated report of the Practice
Guidelines for Management of the Difficult Airway.

(Anesthesiology 2022; 136:31-81)

HIGHLIGHTS BOX

These updated guidelines:
e Replace the “Practice Guidelines for Management of the Difficult

Airway: A Report by the American Society of Anesthesiologists Task
Force on Management of the Difficult Airway,” adopted by the American
Society of Anesthesiologists in 2012 and published in 2013.!

e Specifically address difficult airway management. The guidelines

do not address education. trainina. or certification reauirements for




ASA DIFFICULT AIRWAY ALGORITHM: ADULT PATIENTS

Pre-Intubation: Before attempting intubation, choose between either an awake or post-induction airway strategy.
Choice of strategy and technique should be made by the clinician managing the airway.

Suspected difﬁmit laryngoscopy? i Gu id elin e S

Yes Yes Any one factor alone
Suspected difficult ventilation with face mask/supraglottic airway? (assessed difficulty with

No intubation, ventilation, or
Yes o . ) o aspiration or desaturation
Significant increased risk of aspiration? risk) may be clinically fO r
& No important enough lo warrant
Yes ) an awake intubation
Increased risk of rapid desaturation?
Yés # No Other patient factors may

Suspected difficn.‘uit emergency invasive airway m;r:yan altemative M a n a g e m e n t

1
Always evaluate for emergency invasive airway

Proceed with intubation attempt
ee in attemp OPTIMIZE | Proceed with intubation attempt
"" INTUBATION ATTEMPT WITH PATIENT AWAKE ?:;gsgﬂggra INTUBATION ATTEMPT AFTER O f th e
‘ ‘ INDUCTION OF GENERAL ANESTHESIA
Awake Airway electively secured by * *

v L

SUCCESS FAIL

‘ LIMIT ATTEMPTS °
T — ‘ Consider calling for help I Al rW ay
l FAIL

Postpone the case

Imulimtiu:m3 invasive access® Fi'— success D ifﬁ c u lt

v

MASK VENTILATION ADEQUATE MASK VENTILATION NOT ADEQUATE
AS CONFIRMED BY CO: 1
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DIFFICULT AIRWAY INFOGRAPHIC: ADULT PATIENTS
Part 1: Pre-Airway Management Decision Making Tool (planning) Guidelines

This tool can be used to choose
betwe the & Or post-

:. Suspected difficult laryngoscopy or intubation |

induction airway strateqgy. Each
I;ﬁfii;fl’fi?f .“JI,‘,’:Z,‘S,SS mads by with direct or video Iaryngoscqpe? 3 f O r
alrway, using their techniques
of choice.® YES Any one factor alone
‘ (assessed difficulty with
> intubation or ventilation,
| or aspiration or
Suspected difficult ventilation with desaturation risk) may M an a e m e nt
facemask or supraglottic device? be clinically important
- enough to warrant an
" awake intubation.
¥
' ' Other patient factors
Significantly increased risk of aspiration? may require an O f th e
! alternative strategy
NO (e.g., patient inability
v s

Increased risk of repid desaturation? | Difﬁcult

IR Airway

Always evaluate for emergency invasive airway

Part 3: Airway Management with Induction of Anesthesia
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Preoxygenation Technique

Rises in the alveolar O2 fraction (FAO2), reductions in the alveolar nitrogen fraction (FAN2)

® Face mask
® Deep Breathing
® Rapid Breathing at Fi0,=1.0

® Four Vital Capacities Method

® Transnasal Humidified Rapid Insufflation Ventilator Exchange (THRIVE)

® Oxygen cannula




Preoxygenation Technique

® Face mask

® Deep Breathing
® Rapid Breathing at Fi0, =1.0

® Four Vital Capacities Method

® Transnasal Humidified Rapid Insufflation Ventilator Exchange (THRIVE)

® Oxygen cannula



Preoxygenation Technique

® Face mask

® Deep Breathing
® Rapid Breathing at Fi0, =1.0

® Four Vital Capacities Method

® Transnasal Humidified Rapid Insufflation Ventilator Exchange (THRIVE)

® Oxygen cannula



High FiO, e.g. via HFNO

( ) Positive Airway Pressure

®  Dead Space Flushing

-~~~ Cardiogenic Oscillations

\ Mass Flow of O,

‘ €O, Clearance

Alveolus

Pulmonary
Capillary



Preoxygenation Technique

® Face mask

® Deep Breathing
® Rapid Breathing at Fi0,=1.0

® Four Vital Capacities Method

® Transnasal Humidified Rapid Insufflation Ventilator Exchange (THRIVE)

® Oxygen cannula



Part 2: Awake Airway

Guidelines

Review airway strategy for
awake airway management 2®

for

Elective invasive airway e

I Success confirmed by

Awake technique

Management
of the
Difficult

adequate ventilation ©

Fail to establish
tracheal intubation

Awake non-emergency pathway

Postpone 4+ or consider risks and benefits of
-Ammmmmh

- Alternative anesthetic

Nuuhbloorm’tbopodpand induction of anesthesia
(Part 3) with preparations for emergency invasive airway 9"

Airway
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ASA DIFFICULT AIRWAY ALGORITHM: ADULT PATIENTS

Pre-Intubation: Before attempting intubation, choose between either an awake or post-induction airway strategy.
Choice of strategy and technique should be made by the clinician managing the airway.

° °
Ni
Suspectd e largcopy : Guidelines
Yes Yes Any one factor alone
Suspected difficult ventilation with face mask/supraglottic airway?

!aasesgad difﬁclulty with
Nu arl - ale =la ala O}
Significant increased risk of aspiration?

‘ No

Increased risk of rapid desaturation?
No

Low- or high-flow nasal cannula

Fiberoptic Head elevated position

Video laryngoscopy

Always evaluate for e

Direct laryngoscopy Proceed with intubation attempt OPTIMIZE Proceed with intubation attempt
X i OXYGENATION
Combined techniques JINTUBATION ATTEMPT WITH PATIENT AWAKE 1hroucHouT?  INTUBATION ATTEMPT AFTER O f th e
l' ‘ INDUCTION OF GENERAL ANESTHESIA

Awake Airway electively secured by *

v
s e 1 == Difficult

v L

SUCCESS FAIL

\

Consider other options*

l FAIL

Postpone the case

Airway

MASK VENTILATION ADEQUATE MASK VENTILATION NOT ADEQUATE
AS CONFIRMED BY CO: 1
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Establish secure airway

® Intubating stylets

® External laryngeal manipulation
® Video-assisted laryngoscopy

® Alternative laryngoscope blades
® Intubating supraglottic airway

® Combined techniques
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® Intubating stylets

® External laryngeal manipulation
® Video-assisted laryngoscopy

® Alternative laryngoscope blades
® Intubating supraglottic airway

® Combined techniques
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(&) : '
Establish secure airway

Modified
intubation stylet

Endotracheal tube

Cuft inflating
tube

Laryngoscope
(curved blade)

Magnet

Trachea

——— Esophagus

Vocal cords




Establish secure airway

® Intubating stylets

® External laryngeal manipulation (BURP maneuver)
® Video-assisted laryngoscopy

® Alternative laryngoscope blades

® Intubating supraglottic airway

® Combined techniques
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® B — Backward
® U - Upward

® RP — Rightward pressure

- Naresuan University



Establish secure airway

Video Laryngoscopes

® Intubating stylets J J |

Integrated Channel . Rigid blade
® . . Laryngoscopes VideoiStylets Laryngoscopes

External laryngeal manipulation I l I

v v v v
® Video-assisted laryngoscopy Airway Blade Rigid S i irom
® Alternative laryngoscope blades Clrach Pentax AWS Bonfils V-MAC GlideScope

Airtrag* McGrath

o . .. .
Intubating supraglottic airway %‘w /\:?
i

® Combined techniques

Naresuan University
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Video-assisted laryngoscopy

Indications and advantages Disadvantages
® Difficulty in passing ETT despite improved glottic
. . .
Unnecessary to ahgn alrway axes (Oral-p haryngeal-laryngeal) visualization (especially with angulated blade)

Possible increased intubation time; variable learning

® Improved glottic visualization, (limited mouth opening or

curve
IleCk mOblhtY) ® Potential for false sense of security and lack of

preparation for difficult airway

® Allows others to view the screen and/or help

Two—dimensional view with loss of depth perception;

o . . .. .
facilitate ETI (e.g., redirect cricoid pressure, acquire other *  Obscured view by fogging and secretions on camera lens

airway devices)
® Less cervical manipulation
® Possible awake assessment/intubation

® Can provide an official record.

Naresuan University




Video-assisted laryngoscopy

Indications and advantages

Unnecessary to align airway axes (oral-
pharyngeal-laryngeal)

Improved glottic visualization, (limited mouth
opening or neck mobility)

Allows others to view the screen and/or help
facilitate ETI (e.g., redirect cricoid
pressure,acquire other airway devices)

Less cervical manipulation

Possible awake assessment/intubation

Can provide an official record.

Naresuan University

Disadvantages

® Difficulty in passing ETT despite improved glottic
visualization (especially with angulated blade)

Possible increased intubation time; variable learning curve
Potential for false sense of security and lack of preparation
for difficult airway

Two—dimensional view with loss of depth perception;

Obscured view by fogging and secretions on camera lens




!

5" Establish secure airway

e

Alternative laryngoscope blades

. L]
IntUb atlng StYletS McCoy laryngoscope ‘ Miller laryngoscope blades
The flexible tip helps view an anterior larynx Straight blade (straight line view, better if
by elevating the epiglottis poor mouth opening)

® External laryngeal manipulation
® Video-assisted laryngoscopy
® Alternative laryngoscope blades

® Intubating supraglottic airway

Pushing this ...flexes the tip
lever forward... of the blade

® Combined techniques

Naresuan University




Establish secure airway

® Intubating stylets

® External laryngeal manipulation
® Video-assisted laryngoscopy

® Alternative laryngoscope blades
® Intubating supraglottic airway

® Combined techniques
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® Intubating stylets

® External laryngeal manipulation
® Video-assisted laryngoscopy

® Alternative laryngoscope blades

® Intubating supraglottic airway

® Combined techniques
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~ I Establish secure airway

RET

® Intubating stylets

® External laryngeal manipulation
® Video-assisted laryngoscopy

® Alternative laryngoscope blades
® Intubating supraglottic airway

® Combined techniques
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Flexible Bronchoscope Intubation

Both anticipated and unanticipated difficult airways
Awake, sedated, and anesthetized patients.
Orotracheal and nasotracheal routes

Insulation of these fibers by a glass layer with a different optical density enables transmission by internal

reflection of light




Limited mouth opening

Abnormal airway anatomy/mass obstructing direct

visualization of vocal cords
Unstable cervical spine

Airway trauma requiring visualization of larynx and

trachea prior to intubation

Prone/Lateral position requiring rescue intubation

Naresuan University

Flexible Bronchoscope Intubation

Contraindications and disadvantages

Blood or secretion in the airway, severe
maxillofacial injury

Need for rapid control of the airway
Clinician inexperienced
Coagulopathy (risk of epistaxis)
Allergy to local anesthetics

Refusal or uncooperative patient




Flexible Bronchoscope Intubation

® Limited mouth openin ® Blood or secretion in the airway, severe
pening y

Abnormal airway anatomy/mass obstructing direct maxillofacial injury

visualization of vocal cords Need for rapid control of the airway

Unstable cervical spine Clinician inexperienced

® Airway trauma requiring visualization of larynx and ® Coagulopathy (risk of epistaxis)

trachea prior to intubation ® Allergy to local anesthetics

Prone/Lateral position requiring rescue intubation ® Refusal or uncooperative patient

Naresuan University




Option 2 Monitor

¢ Scope from the
head of the bed,
the tip of the scope

is angulated up at
an angle of 45°

DX Patient is seated or from the side of the

bed, the tip of the scope is angulated
down at an angle of 45°

Naresuan University



FraLEeud WiILn miuauon ditemmpt

I ¥ IR TN TIPSR S oPTIMIzE
OXYGENATION
¥ INTUBATION ATTEMPT WITH PATIENT AWAKE 1rrouGHOUT?  INTUBATION ATTEMPT AFTER
l ‘ INDUCTION OF GENERAL ANESTHESIA
Awake Airway electively secured by * ;
Intubation® invasive access® FAIL SUCCESS
- SUCCESS FAIL 1
‘ LIMIT ATTEMPTS
Consider other options® Consider calling for hel
l FAIL
Postpone the case

v

MASK VENTILATION ADEQUATE MASK VENTILATION NOT ADEQUATE
AS CONFIRMED BY CO:
l CONSIDER/ATTEMPT SU;"RAGLDTTiC AIRWAYS
v
NON-EMERGENCY PATHWAY < SUPRAGLOTTIC AIRWAY SUPRAGLOTTIC AIRWAY
VENTILATION NOT ADEQUATE
Ventilation adequate/lntubation unsuccessful ADEQUATE (Cannot intubate, cannot ventilate)

LIMIT ATTEMPTS AND CONSIDER
AWAKENING® THE PATIENT EMERGENCY PATHWAY
LIMIT ATTEMPTS AND BE AWARE
OF THE PASSAGE OF TIME

Consider alternative intubation approaches,’ CALL FOR HELP / FOR INVASIVE ACCESS

invasive access! or the feasibility of other options®
Attempt alternative intubation
‘ * approaches’ as you prepare
for emergency invasive airway®
SUCCESS FAIL or deteriorating ventilation ‘ ‘
FAIL SUCCESS

v
Emergency invasive airway®

Naresuan University
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Part 3: Airway Management with Induction of Anesthesia

REVIEW AIRWAY MANAGEMENT STRATEGY a0

~ ° °
PREOXYGENATE AND INDUCE ANESTHESIA Gu ld ellnes
= YES -
i ¢ | AIRWAY PLAN SUCCESFUL? |
. - o for
2 VENTILATION ADEQUATE? ¢
§ — r By any airway technique
(@]
J cousoencaut rorerr _ Management
[¢)
= Non-emergency pathway
o Establish secure airway
o
= YES
: f the
g' Use alternative — O
P device’ <3+ Assess ventilation
S i Awaken between attempts
] (== Difficul
al i )
S i Ventilation adequate? © - l lcu t
S Invasive NO Tracheal (g
CALL FOR HELP ~ G o
Ventilation remains inadequate Alrw ay

1 Limit attempts/, alternate & optimize * techniques, avoid task fixation = - - ;
Emergency invasive airway "9

* Alternative device examples: supragiottic airway, direct laryngoscope, Rigid bronchoscopy, ECMO
videolaryngoscope, flexible intubation scope

Naresuan University



Part 3: Airway Management with Induction of Anesthesia

REVIEW AIRWAY MANAGEMENT STRATEGY a0

»)

Capnography (EtCO2)

1 Limit attempts/, alternate & optimize * techniques, avoid task fixation

* Alternative device examples: supragiottic airway, direct laryngoscope,
videolaryngoscope, flexible intubation scope

~
PREOXYGENATE AND INDUCE ANESTHESIA
= YES -
ontinue as
o ‘ AIRWAY PLAN SUCCESFUL?
- @ No
% VENTILATION ADEQUATE? ©
3 YES r By any airway technique
g | CONSIDER CALL FOR HELP
[¢)
= Non-emergency pathway
C\) Establish secure airway
o
= YES
= -
N Use alternative
- device’ <3+ Assess ventilation
S = Awaken between attempts
e atomptana _botent”
SR Ventilation adequate? ©

§ SpO, aware a
=
=2 Invasive NO

CALL FOR HELP

Emergency invasive airway "84

Rigid bronchoscopy, ECMO

Naresuan University
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Mask

4 ETCO2mmHg) RR (bpm)

A 40 " 16

CO, measurement cell

Inner cup




Part 3: Airway Management with Induction of Anesthesia

REVIEW AIRWAY MANAGEMENT STRATEGY a0
~

° °
PREOXYGENATE AND INDUCE ANESTHESIA - Gu ld elln e S

YES ol

i ‘ | AIRWAY PLAN SUCCESFUL?
5 > NO Capnography (EtCO2) f | 8
= VENTILATION ADEQUATE? ¢ Suct;
3 — r By any airway technique uction
o . o . t
“1|  CONSIDER CALL FOR HELP 13 CALL FOR HELP Repositioning men
@ .
e Non-emergency pativway Oral/nasal airway
= Establish secure airway
<
5 YES ) Two-hand mask gri
3 0 grip
S | Use altemative - e
o ey 23 Asvsss veatiias on s Supraglottic airway
g Sl e Awd‘et,: between attempts ol
@ att S i i , o diers
S Spg,“pta Ventilation adequate? © ) ; A . l lcult
S Invasive NO | ol > 4
CALL FOR HELP TR B ’ °
Ventiation remains Airway
 T—-—

1 Limit attempts/, alternate & optimize * techniques, avoid task fixation = : - e
Emergency invasive airway "9
* Alternative device examples: supraglottic airway, direct laryngoscope, Rigid bronchoscopy, ECMO
videolaryngoscope, flexible intubation scope
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Establish ventilation

® Suction

® Repositioning

® Oral/nasal airway

® Two-hand mask grip

® Supraglottic airway



Establish ventilation

® Suction

L chifr 20’
® Repositioning '
ch/fr 18
® Oral/nasal airway chifr 16
chf/fr 14
o - " N
Two-hand mask grip e

ch/fr 10

® Supraglottic airway |
ch/fr 8

ch/fr 6

Naresuan University



Establish ventilation

Head on bed,
neutral position

Head elevated on
pad, neutral position

® Suction

= Vi

® Repositioning

® Oral/nasal airway

Head on bed, head
extended on neck

Head elevated on pad,
head extended on neck

® Two-hand mask grip (snift position)

® Supraglottic airway

Naresuan University
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® Suction

® Repositioning

® Oral/nasal airway

® Two-hand mask grip

® Supraglottic airway

Naresuan University



.~ ' Establish ventilation

® Suction
® Repositioning
® Oral/nasal airway

® Two-hand mask grip

® Supraglottic airway




® Suction

® Repositioning
® Oral/nasal airway
® Two-hand mask grip

® Supraglottic airway
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nasopharyngeal airay

nasal cavity

® Suction

® Repositioning
® Oral/nasal airway
® Two-hand mask grip

® Supraglottic airway




Establish ventilation

® Suction

® Repositioning

® Oral/nasal airway
® Two-hand mask grip

® Supraglottic airway




.~ ' Establish ventilation

® Suction

® Repositioning

® Oral/nasal airway
® Two-hand mask grip

® Supraglottic airway

Proper size nasopharyngeal Proper position

airways




Establish ventilation

® Suction

® Repositioning

® Oral/nasal airway
® Two-hand mask grip

® Supraglottic airway

Naresuan University



15mm

Connector 7 \
/’}A/
Aperture Bars ' /

— Airway Tube

® Suction

® Repositioning

Cuff

® Oral/nasal airway

“~Inflation Line

® Two-hand mask grip

Inflation Pilot Balloon

® Supraglottic airway




® Suction

® Repositioning
® Oral/nasal airway
® Two-hand mask grip

® Supraglottic airway




Establish ventilation

® Suction

® Repositioning

® Oral/nasal airway

® Two-hand mask grip

® Supraglottic airway

Faculty Of Medicine [\=[<==10E ) L5 il



Part 3: Airway Management with Induction of Anesthesia

REVIEW AIRWAY MANAGEMENT STRATEGY a0

-
PREOXYGENATE AND INDUCE ANESTHESIA Intubating stylets
Continue as | g | = External laryngeal manipulation
o ¢ | AIRWAY PLAN SUCCESFUL?
o - No Capnography (EtCO2) Video-assisted laryngoscopy
= VENTILATION ADEQUATE? © _
3 — r By any airway technique Alternative laryngoscope blades
| CONSIDER CALL FOR HELP y Combined techniques
®
p=s |
h . ..
= Non:mr‘g::cmat b« Es Intubating supraglottic airway
<
= YES :
S8 | Use altemative — Face
o device’ <3+ Assess ventilation el
g S.t-ay A met,: between attempts .
attempt and i .
;3‘: Spo,pt a Ventilation adequate? © D lfﬁ c u lt
9{ Invasive NO
CALL FOR HELP ’ i r ay
|

1 Limit attempts/, alternate & optimize * techniques, avoid task fixation

Emergency invasive airway "84
* Alternative device examples: supraglottic airway, direct laryngoscope, Rigid bronchoscopy, ECMO
videolaryngoscope, flexible intubation scope

J
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Part 3: Airway Management with Induction of Anesthesia

REVIEW AIRWAY MANAGEMENT STRATEGY ab

-
PREOXYGENATE AND INDUCE ANESTHESIA

Intubating stylets

YES ol

c::::i:nu:d as ‘ | Py PLAN’SU R ; External laryngeal manipulation
& < No Capnography (EtCO2) Video-assisted laryngoscopy
2 VENTILATION ADEQUATE? © _
8 — ’ 7 By any airway technique Alternative laryngoscope blades
O
g ' CONSIDER CALL FOR HELP 19 Combined techniques
@ 2 ;
o -
~ Non:mrgencyl pathway Intubating supraglottic airway
<
= YES |
3 Ty
g' Use alternative ‘ Feoa
. devics” Assess ventilation bl
= = Wk between attempts
[ atomptand PNty ion adequate? © D.ff. lt
g ) entilation adequate? | 1T1ICU
S invsive NO ‘ Tt <
e CALL FOR HELP ~ S . J
Ventilation remains inadequate Al r'w ay

1 Limit attempts/, alternate & optimize * techniques, avoid task fixation Surglcal CI‘lCOther'[OIIly

Emergency invasive airway 9.4
* Alternative device examples: supragiottic airway, direct laryngoscope, Rigid bronchoscopy, ECMO
videolaryngoscope, flexible intubation scope

Needle cricothyrotomy

Surgical tracheostomy
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~.~ ! What is the problem?

® Uncooperative patient

® Can’t seen vocal cord
® Laryngeal view grade > |

® Obscured by Secretion / Blood / Mass

® Seen vocal cord, but can’t insert endotracheal tube into vocal cord
® Can’t control tip of ETT to vocal cord

® Vocal cord edema

® Limited mouth opening or neck movement - 2 0 -5 0 %




What is the problem?

® Uncooperative patient
® Proper sedation

® Rapid sequence induction



v.~ ! What is the problem?

® Can’t seen vocal cord due to poor LV
® Appropriated position — Sniff position
® BURP maneuver
® Appropriated laryngoscope blades

® Video laryngoscopy or combine techniques

- Naresuan University
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“ What is the problem?

R

® Can’t seen vocal cord due to obscured by Secretion / Blood

® Suction

® Limit attempts

® Can’t seen vocal cord due to obscured by large mass e.g. base of tongue tumor
® Limit attempts and consider calling for help

® Consider role of fiberoptic or invasive airway by specialist

Naresuan University



/" What is the problem?

® Seen vocal cord, but can’t insert endotracheal tube into vocal cord
® BURP maneuver

® Intubating stylets with appropriated curve

(correlation with laryngoscope curve blades)
® Fiberoptic or combine techniques

® Smaller endotracheal tube size

- Naresuan University



What is the problem?

® Limited mouth opening or neck movement -> Evaluation cause of limitation
® Incorporating patient  -> Sedation or induction

® Pain -> Pain controller e.g. Fentanyl, Pethidine

Naresuan University



® Limited mouth opening or neck movement
® Collar mask

® Manual in line stabilization

with video laryngoscopy

MILS during intubation - standing opposite to intubator



What is the problem?

® Limited mouth opening or neck movement
® Anatomy defects
® Limit attempts and consider calling for help

® Consider role of fiberoptic or invasive airway

by specialist




Take home messages

® Face mask ventilation is KEY for survival

® Limit attempts and consider calling for help
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Breaking Bad News

Assoc.Prof.Jiranun Weerakul
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What is bad news?

“any information which adversely and seriously
effects an individual’s view of his or her future”
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Example of medical bad news
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Example of medical bad news

® Informing patients that they have cancer.

® Inform the patient that he/she or her child is HIV

positive.

® In form the first degree relative that the patient has
brain death.

® Inform the mother that the child has Down syndrome.

® Inform the patient or relative that he/she need to

amputate.
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Why is it important?

® A frequent and stressful task

® Breaking bed news can be particularly stressful
when the doctor is inexperienced, the patient is
young or there are limited prospects for
successful treatment

Buckman R. Breaking bad news: why is it so difficult?. BMJ. 1984,288:1597-9
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The patients want the truth

® By the late 1970s most physicians were open
about telling cancer patient their diagnosis

®In 1982 of 1,251 American indicated that 96%
wished to be told if they had diagnosis of cancer

® 85% wished, in case of grave prognosis, to be

giver a realistic estimate of how long they had to
be live

Buckman R. Breaking bad news: why is it so difficult?. BMJ. 1984,288:1597-9
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Ethical and legal imperatives

® Clear ethical and legal obligations to provide
patients with as much information as they desire
about their illness and its treatment

® Physicians may not withhold medical information
even if they suspect it will have a negative effect
on the patient
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Clinical outcomes

®* How bad news is discussed can effect the
patient’s comprehension of information,
satisfaction with medical care, level of
hopefulness, and subsequent psychological

adjustment
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Barriers to breaking bad news

®* Emotional-anxiety
® Burden of responsibility

® Fear of negative evaluation
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Principle of breaking bad news

D Doctor Compression. Loving-kindness, empathy
P Patient Anxiety, fear, Worries
I Information Step-by-step approach depending on the

patient’s capacity to assimilate it

H Hope Always commit to be on the patient’s side, find a

way to help especially psychological well-being
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Models of Breaking bad news

®* SPIKES model

® Robert Buckman
® Professor of oncology-Toronto
® Trained in Cambridge

® Used world wide

®* KAYES model
* ABCDE model

Buckman R. Breaking bad news: why is it so difficult?. BMJ. 1984,288:1597-9
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SPIKES Model

Six steps

® S-Setting up the interview

® P-assessing the patients Perception
® [-obtaining the patients Invitation

® K-giving Knowledge

® E-addressing Emotions

® S-Strategy and Summary

Baile WF, Buckman R, Lenzi R, Glober G, Beale EA, Kudelka AP. SPIKES-A six-step protocol for delivering bad news:
application to the patient with cancer. Oncologist 2000;5:302-11.
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S-Setting up the interview

® Privacy

® Involve others

® Look attentive and calm
® Listening mode

® Availability

Baile WF, Buckman R, Lenzi R, Glober G, Beale EA, Kudelka AP. SPIKES-A six-step protocol for delivering bad news:
application to the patient with cancer. Oncologist 2000;5:302-11.
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P-Perception

® Ask before you tell

®* Find out what the patient know

Baile WF, Buckman R, Lenzi R, Glober G, Beale EA, Kudelka AP. SPIKES-A six-step protocol for delivering bad news:
application to the patient with cancer. Oncologist 2000;5:302-11.
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l-Invitation

®* While a majority of patients express a desire for
full information about their diagnosis, prognosis,
and details of their illness, some patients do not

® How much information would the patient like to
know

Baile WF, Buckman R, Lenzi R, Glober G, Beale EA, Kudelka AP. SPIKES-A six-step protocol for delivering bad news:
application to the patient with cancer. Oncologist 2000;5:302-11.
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K-Knowledge

® Warming first

® Mirror language
® Avoid jargon

®* Small chunks

® Use of silence

®* Allow time for emotions

Baile WF, Buckman R, Lenzi R, Glober G, Beale EA, Kudelka AP. SPIKES-A six-step protocol for delivering bad news:
application to the patient with cancer. Oncologist 2000;5:302-11.
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E-Emotions

® Recognize
® Listen for and identify the emotion
® [dentify cause of emotion

®* Show the patient you have identified both the
emotion and its origin

Baile WF, Buckman R, Lenzi R, Glober G, Beale EA, Kudelka AP. SPIKES-A six-step protocol for delivering bad news:
application to the patient with cancer. Oncologist 2000;5:302-11.
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E-Emotions

® Crying
® Anger
® Denial
® Bargaining

® Shock/silence

gnau wedUszaudy, inwenisdeanslu Palliative Care
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S-Strategy and Summary

® Understanding reduces fear
® Summarizes the discussion
® Strategy foe future care

® Schedule next meeting

* Allow time for questions

® | eaflets

Baile WF, Buckman R, Lenzi R, Glober G, Beale EA, Kudelka AP. SPIKES-A six-step protocol for delivering bad news:
application to the patient with cancer. Oncologist 2000;5:302-11.
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KAYE’s model

® 10 steps
® Logical sequence
®* Not based on rigorous research

® Can be used for any serious illness

Peter Kaye, 1996
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1. Preparation

® Know all the facts

® Ensure privacy

® Find out who the patient would like present

® Introduce yourself

Peter Kaye, 1996
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2. What dose the patient know?

®* Open end questions
® Statements may make the best questions

®* “How did it all start?”

Peter Kaye, 1996
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3. Is more information wanted?

® Not forced on them

®* “Would you like me to explain a bit more?”

Peter Kaye, 1996
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4. Warning shots

® Not straight out with it

®* “I'm afraid it looks rather serious”

Peter Kaye, 1996
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5. Allow denial

®* Allow the patient to control the amount of

information they receive

Peter Kaye, 1996
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6. Explain if requested

® Step by step

® Detail will not be remembered but the way you
explain it will be

Peter Kaye, 1996
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. Listen to concerns

®* “What are your concerns at the moment?”

® Allow time and space for answers

Peter Kaye, 1996
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8. Encourage feelings

®* Acknowledge the feelings
®* Non-judgmental

® Vital step for patient satisfaction

Peter Kaye, 1996
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9. Summarizes

® Concerns
® Plans for treatment
® Foster hope

® ? Written information

Peter Kaye, 1996
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10.

® Availability
®* Information

® Future needs will change

Peter Kaye, 1996
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ABCDE technique

®* A-Advance preparation

® B-Build a therapeutic environment or relationship

® C-Communicate well
® D-Deal with patient and family reactions

® E-Encourage and validate emotions

GREGG K. VANDEKIEFT. Breaking Bad News. Fam Physician. 2001;64(12):1975-79.
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A-Advance preparation

® Arrange for adequate time, privacy and no

interruptions (turn off or silent mode of mobile
phone)

® Review relevant clinical information

®* Mental rehearse, identify words or phrase to use
and avoid

® Prepare yourself emotionally

GREGG K. VANDEKIEFT. Breaking Bad News. Fam Physician. 2001;64(12):1975-79.
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B-Build a therapeutic environment or relationship

®* Determine what and how much the patient wants

to know
® Have family or support persons present
® Introduce yourself to everyone
® Warm the patient that bad news is coming
® Use touch when appropriate
® Schedule follow-up appointments

GREGG K. VANDEKIEFT. Breaking Bad News. Fam Physician. 2001;64(12):1975-79.
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C-Communicate well

® Ask what the patient or family already knows

® Be frank but compassionate; avoid euphemisms and medical

jargon
* Allow for silence and tears; proceed at the patient’s pace

®* Have the patient describe his or her understanding of the news;
repeat this information at subsequent visits

® Allow time to answer questions; write things down and provide

written information

® Conclude each visit with a summary and follow-up plan

GREGG K. VANDEKIEFT. Breaking Bad News. Fam Physician. 2001;64(12):1975-79.
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D-Deal with patient and family reactions

® Assess and response to the patient and the
family’s emotional reaction; repeat at each visit

® Be empathetic

® Do not argue with or criticize colleagues

GREGG K. VANDEKIEFT. Breaking Bad News. Fam Physician. 2001;64(12):1975-79.
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E-Encourage and validate emotions

®* Explore what the news means to the patient

® Offer realistic hope according to the patient’s
goals

® Use interdisciplinary resources

® Take care of your own needs; be attuned to the
needs of involved house staff and officer or
hospital personnel

GREGG K. VANDEKIEFT. Breaking Bad News. Fam Physician. 2001;64(12):1975-79.
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Case study
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SPIKES Model

® S-Setting up the interview:

® P-assessing the patients Perception
® [-obtaining the patients Invitation

® K-giving Knowledge

® E-addressing Emotions

® S-Strategy and Summary



In General

Phattharaphong Tantichariyangkul, MD, FICO
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WHAT are common PRESENTATIONS
of EYE PROBLEMS?

Ocular Pain & Discomfort Others: Appearance, Screening

Visual SymptomsX
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Visual Acuity Image Resolution
Visual Field Image/Canvas Size
Contrast Sensitivity Contrast + Resolution
Color (Ishihara, Fransworth, Red pin) Hue & Saturation
RAPD (Anterior visual pathway) —xXposure/Brightness between 2 images
Binocular vision (Diplopia, Stereoacuity) Merge images > Ghost images, etc
Refractive Error (Defocus) Blur or Sharpen tool

—RG, VEP, EOG Calibrate for Dead pixel
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Approaching Visual Problems

S 7 - | - ® - ; f

iaad \

‘A W

Recent surgery, use of
contacts, or trauma?

No Yes
\
Pain?
| |
No Yes l l
4 4 \4
Homonymous field loss? Red? Surgery Contacts 1 Trauma
I 1 r 1
No Yes No Yes
¥ ¥ ¥ ¥
= Lens changes = Chiasmal = Optic neuritis = Corneal abrasion = Corneal abrasion = Corneal abrasion
= Vitreous hemorrhage | | ® Retrochiasmal (eye pain) » Keratitis = Keratitis = Foreign body
= Posterior uveitis - Papillederna = Corneal edema = Hyphema
= Acute maculopathy (head pain, (acute glaucoma) = Anterior uveitis
= Retinal detachment enl:r\;abed - = Hyphema (traumatic iritis)
(peripheral or : Sc::\;a = Anterior uveitis = Lens dislocation
central loss) = Endophthalmitis Consult = Vitreous
= Retinal artery (or other panuveitis, eg, ophthalmologist hemorrhage
occlusion acute retinal necrosis) immediately = Acute maculopathy
= Retinal vein ® Lens dislocation (if = Traumatic optic
occlusion causing acute glaucoma) neuropathy
= Ischemic optic ® Special optic neurcpathies = Head injury
neuropathy with orbital processes (eg, (chiasmal/
cavernous sinus disease, retrochiasmal)
thyroid orbitopathy) = Ruptured globe

Thellea I eveque, MD, MPH. Approach to the adult with acute persistent visual loss: Algorithm 1. Up-to-date web platform, Cited 16 Jan 2023.
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Approachin
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L

Retina & Choroid

Neural Visual Pathway

Vasculopathies

Pre-chiasmal lesions

Hyperopia Posis DR .CRAO CR.VO . from ganglion cell layer (GCL)
Leukemia Hyperviscosity
. . L . . Optic neuropathies; glaucomatous
Myopia Discharge, Tear film instability Retinal detachment

ischemia, inflammatory, infectious

Astigmatism

Cornea; keratitis, scar
edema (glaucoma), dystrophy

Maculopathy / Choroidopathy
eg. AMD, PCV, CSC, Drug-induced

Disc swelling / Papilledema

Others
eg. Higher order aberrations (HOA)

Anterior chamber: hyphema
(spontaneous or traumatic), uveitis

Retinitis
Infection / Inflammation

Chiasmal lesions
Pituitary, Craniopharyngioma

Ocular misalignment
eg. Strabismus

Cataract

Neoplasm

Post-chiasmal lesions
Brain lesions eg. stroke, mass, PRES

Vitreous hemorrhage
Vitritis, Floaters

Modified from Sabah 1gbal, MD, Bruce 1. Klein, MD. Diagnostic Approach to Acquired | isnal Loss in Children: Table 1. Up-to-date web platform, Cited 16 Jan 2025.

Dystrophies
eg. Retinitis pigmentosa

Visual Aura, Migraine
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Approachlng Vlsua PrObIems

‘ O
\ O

LODCRAFT Dinhole Lid, Lash, Conjunctiva,

Tear film, Cornea, A/C, Iris,

PHx FHXx Spectacles
Lens, Vitreous, Retina, Optic

Trauma/Sx Contact lens

nerve, Chiasm, Tract, LGB
2rior Tx Day/Night Vision to visual cortex, CN I, IV, VI
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Cataract RE

/70 yr old

VA RE 20/100 PH 20/70 Conjunctiva, Cornea, A/C WNL
Blurry + glare RE

VA LE 20/40 PH 20/25 Lens: NS + CC

Non-significant refractive error Fundus: WNL

progressed for 6 months

No other symptoms
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Dry Eyes from Meibomian Gland Dysfunction

(Generalized blurry BE VA - 20/25+1 L id margin; meibum p|ugs
off and on for years VA ¢ PH - 20/20- Conj: mildly injected
Worse: outdoor/working Unstable refraction Tear film instability

Improve with blink (astigmatism) Cornea: epith. erosions
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Posterior Vitreous Detachment (PVD) RE

Floaters/flashing RE Anterior segment: WNL
VA 20/20
for months | Vitreous floaters
Emmetropia | |
Worse: lateral gaze Lattice degeneration
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Approaching Visual Problems

PVD RE, High Risk Retinal Break > Laser Retinopexy

Floaters/flashing RE
for months VA 20/20
Hx of laser LE High Myopia

Anterior segment: WNL
Vitreous floaters

Lattice degeneration
Hx of head trauma
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VH RE, Suspicious of PVD or Retinal Break

Floaters/flashing RE
for months VA 20/20-2

Full of floaters today Emmetropia

Anterior segment: WNL
Vitreous hemorrhage gr |-l

Normal background fundus
Last checkup: no U/D
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RRD, Macula on > Emergency retina repair Sx

Floaters/flashing RE
for months
Blurry inferior (1 dPTA)

to central vision today

VA 20/100 PH 20/70-2 Anterior segment: WNL

VA LE 20/20

Hx prior RE vision = L

Superior RRD, macula on

= (involve superior macula)
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VH RE, Suspicious of PDR > Consult

Blurry RE for years 3 Anterior segment: WNL
VA RE HM, LE 20/40 |
Floaters for days | Except pupil SRTL BE
| Auto-Refraction: RE |
Can’t see anything today RE Vitreous hemorrhage gr IV

L unable, LE emmetropia
Last visit: 1st Dx DM P (Cannot evaluate fundus)
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Approaching Visual Problems

Migraine with Visual aura (Scintillating scotoma)

Headache after seeing
zigzag dancing light followed VA 20/20
by blurry image, expand to (no symptom now) WNL
50% of visual field in both
eyes, lasting 30 min

Emmetropia
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Acute Angle Closure RE > IOP lowering agent & LP|

At 4 AM Tense globe
Headache N/V 4 hrs VA 20/70 Ciliary injection
RE blurry & see halo Auto-Refraction: unable Slightly cloudy cornea

around lightings Mid-dilated fixed pupll
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Optic Neuritis RE

Headache for 4 day
Blurry RE with

Color desaturation

Anterior segment: WNL

VA RE 20/100 PH NI -xcept RAPD RE

VA L

= 20/20 no disc swelling RE
Ishihara RE 6/24, LE 24/24
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Bilat. Optic Neuritis, Suspicious of NMOSD/AntiMOG

Anterior segment: WNL

VA RE 20/400 PH NI -xcept RAPD RE
VA LE 20/50 PH NI Mild disc swelling RE
Ishihara RE 0/24, LE 0/24

Headache for 1 day
Blurry RE > LE with

Color desaturation
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Advance glaucoma RE > LE

/0 yr old IOP RE 28 LE 25
o VA RE 20/20 |
Blurry + dark vision RE Anterior segment: WNL
VA LE 20/20 B
progressed for 6 months | =xcept RAPD RE
Emmetropia B
No other symptoms C:D REO.9 LE 0.7
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Rt Post-chiasmatic lesion, Suspicious of Stroke

/5 yr old, sudden Anterior segment: WNL
VA RE 20/25 PH 20/20
RAPD negative

VA LE 20/25 PH 20/20
U/D Old CVA, HT, DM | Normal fundus
Nearly emmetropia | | |
Hx Cataract Sx BE 10 yr Confrontation: Lt hemianopia

painless blurry vision B
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Asthenopla, Presbyopia

37 yr old

Intermittent blurry vision

VA RE 20/20
VA LE 20/20 VWNL
Hyperopia +1 BE

periocular dull-aching pain

worsen during E-sport
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Monocular Diplopia from Refractive Error

30 yr old B Anterior segment VWNL
| | VA cc RE 20/50 PH 20/25 -
Diplopia 2 months B Normal fundus examination
| | VA cc LE 20/70 PH 20/30 _ | |
Cannot drive his car —OM full auctions & versions

Hyperopic astigmatism |
U/D: HT DM DLP APCT orthophoria
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Approaching Visual Problems

Bilateral Sixth Nerve Palsies > Workup

380 yr old VA (BE open) 20/20 Anterior segment WNL
Diplopia 1 day without diplopia Normal fundus examination
Cannot drive his car both Snellen & near chart EOM limit abduction 80 PD BE

U/D: HT DM DLP Emmetropia APCT ET 30 PD on side gazes
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Approaching Visual Problems

Divergence Insufficiency > Prism spectacles

380 yr old VA (BE open) 20/20 Anterior segment WNL
Diplopia 1 day without diplopia Normal fundus examination
Cannot drive his car both Snellen & near chart EOM full ductions & versions

| ast checkup: no U/D Emmetropia APCT: ET 10 PD, ortho at near
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Lid & Lashes

Cellulitis / Panophthalmitis

ordeolum / Chalazion / Neoplasm
Meibomian Gland Dysfunction
Thyroid orbitopathy
Herpes Simplex / Zoster Blepharitis
Trichiasis / Distichiasis

Ectropion / Entropion / Epiblepharon

Blepharospasm / Hemifacial spasm
Dacryocystitis / Canaliculitis
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Approachmg Red Eye & Discomfort

Conjunctiva

Conjunctivitis / Episcleritis
Infection: Viral, Bacterial, Parasitic
Inflammation / SJS / Allergic
Masquerade / Neoplasm
Thyroid orbitopathy
Subconjunctival Hemorrhage

Foreign body / Lithiasis
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Approachlng Red Eye & Dlsccmfort
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Tear film

Cornea & Sclera

Dry Eyes
Epithelial defect / Abrasion
Contact lens overwear
Scleritis / Keratitis
Infection / Inflammation

Foreign body / Neoplasm
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Approachmg Red Eye & Dlsccmfort

""'l%e
A/C - Iris - Lens ' A
Ciliary body

Anterior uveitis (Iritis, Iridocyclitis, Cyclitis)
Angle closure (Primary / Lens-induced)

Hyphema / Hypopyon

eg. Endophthalmitis

Masquerade
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Approachmg Red Eye & Discomfort
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Posterior Segment

7

¥,

Vitritis / Endophthalmitis
Panophthalmitis
Posterior Scleritis

Retrobulbar Optic Neuritis
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Approachmg Red Eye & Discomfort
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Asthenopia (Fatigue)

7

¥,

Excessive near work
Hyperopia
Presbyopia

Overcorrection of Myopia

Spasm of near reflex

Strabismus eg. X(T) maintain fusion
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Non-specific Specific
For general patients For increased risk patients
Walk Iin / screening package By consultation
Visual functions (VA, Refraction, Colour), IOP Eg. DR, CMVR, HCQ/CQ Maculopathy,

Comprehensive eye exam (may not dilate pupil) —ndogenous endophthalmitis, ROP
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Vision Rehabilitation

Visual field (CTVF)

Pre/Post Neu

Refraction, Amblyopia

Neuro-Oph
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& Strabismologist Uveitis Retina
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. . Glaucoma
Refractive Sx

Oculoplastic
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Periocular Trauma Steroid-induced

roSx Invasive sinusitis Cataract

Steroid-induced OHT

FHX glaucoma

ROP, Leukocoria

Sjogren, SJS, KF ring

Ant. segment trauma

DR, CMVR, CQ/HCQ
Endo-Endophthalmitis
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* TAKE HOME MESSAG

HX aKiNg: LODCRAFT, PH, FHx, Trauma/Sx, Prior Tx

Outside-in ApprOaCh: VA cc/pinhole, ant -> post -> visual pathway

PhOtOg rajPN: obtained with patient consent, very useful

35
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Update management of diabetes mellitus

Preaw Suwannasrisuk, M.D.
Division of Endocrine and metabolism
Department of medicine Naresuan Hospital

- Naresuan University



Update guideline

e Standard of Care in Diabetes: ADA 2023
* A consensus report by ADA and EASD, Sep 2022
* Thai guideline 2020

" Naresuan University B



Outlines

e Screening and diagnhosis

e Lifestyle modification

* Pharmacological management
* Summary

- Naresuan University



Screening

1. Age > 35 years
2. Hx of GDM (testing at least every 3 years)
3. Hx of prediabetes (A1C >5.7%,IGT,IFG) (testing at least yearly)

4. Overweight or obesity (BMI >23 kg/m2) with one or more risk

factor™

- Naresuan University



Screening

Risk factor*

* First degree relative with diabetes

e History of CVD

* Hypertension

 HDL < 35 mg/dL and/or triglyceride level >250 mg/dL
* Hx PCOS

* Physical inactivity

e Clinical of insulin resistance eg. acanthosis nigrican

- Naresuan University



Diagnosis

FPG > 126 mg/dL . Fasting is defined as no caloric intake for at least 8 h. * or

2-h PG > 200 mg/dL during 75 gm-OGTT.*or

A1C > 6.5% (A1C method that is NGSP certified and standardized to the DCCT assay.)* or

Random plasma glucose > 200 mg/dL + classic symptoms or hyperglycemia crisis

* Diagnosis requires 2 abnormal test results from the same sample or in 2 separate test samples

- Naresuan University



Assessment and treatment plan

Assess risk
of diabetes
complication

ASCVD and heart failure history

ASCVD risk factors and 10-yr ASCVD risk assenssment
Staging of CKD

Hypoglycemia risk

Retinopathy and neuropathy

Goal setting

Set A1C target
Blood pressure target
Diabetes self-management goals

Treatment plan

Lifestyle management
Pharmacological management (glucose lowering)
Pharmacological management (CVD risk factors and renal)

ASCVD : atherosclerotic cardiovascular disease

- Naresuan University
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AlC @ ADA:
' o BP<130/80 mmHg
o BP< 140/90 mmHg if older
ADA : A1C < 7% adult and multiple
Premeal CPG 80-130 mg/dL comorbidities
Peak post prandial < 180 mg/dL

Thai guideline 2017: taget LDL
LDL <100 mg/dL for 1° prevention
LDL < 70 mg/dL for 2° prevention

o KDIGO2021:SBP<120 mmHg

KDIGO: target 0f<6.5% to <8.0% ACEl or ARB : 1 st line treatment ADA
(individulized A1C target) Moderate potency statin for 1° prevention
High potency statin for 2 ° prevention

Kidney Int.2022Sep27:50085-2538(22)00634-2.
Diabetes care 2022;45(suppl.1):S1895-5207
Thai guideline2017

- Naresuan University




Treatment goals for glycemia and blood pressure in older adults with diabetes

Patient character/ A1C goal Fasting glucose Bedtime glucose Blood pressure
health status mg/dL mg/dL mmHg
Healthy <7-75% 80-130 80-180 <130/80
Complex/ <8% 90-150 100-180 <130/80

intermediate®

Very complex/ A1C base on avoid | 100-180 110-200 <140/80
poor health** hypoglycemia and
symptomatic
hyperglycemia

*Multiple coexisting chroninc illness or mild to moderate cognitive impairment or > 2 instrument activity daily
living impairments

**End stage chronic illness or moderate to severe cognitive impairment or > 2 activity daily living impairment

1= Naresuan University Diabetes Care Volume 46, Supplement 1, Ja_




Treatment plan

* Lifestyle management
* Pharmacological management (glucose lowering)
* Pharmacological management (CVD risk factors and renal)

Naresuan University



Lifestyle modification

Adiposity-related diabetes Diabetes with cardiovascular disease Isolated hyperglycaemia

Primary pathophysiological driver Insulin resistance Atherosclerosis, inflammation p-cell dysfunction

Approximate prevalence* 40-70% 20-40% 10-20%

Primary morbidity Obesity Cardiovascular disease Hyperglycaemia

Foundational diabetes treatment target Weight-centric Cardiocentric Glucocentric

Target >15% bodyweight loss Use of proven cardio-protective agents HbA, <7%

Examples of foundational diabetes treatment Anti-obesity agents or intervention, SGLT2 inhibitor, GLP1R agonist (thiazolidinediones) Sulfonylurea, insulin, GLP1R agonist
GLP1R agonist, SGLT2 inhibitor, metformin

Secondary treatment targets Glucose, blood pressure, lipids Weight, glucose, blood pressure, lipids, coagulation NA

HbA, =glycated haemoglobin. NA=not applicable. *Prevalence varies by definition and population,

Table 3: Proposed primary and secondary treatment goals for type 2 diabetes by prevailing disease phenotype

Weight-centric approach Cardiocentric approach Glucocentric approach

- Naresuan University



Treatment effectivess of weight loss

% weight Procedure
loss

5-7% e Self monitor diet
* Intensive lifestyle program

8-15% * Meal replacement
* Very low calories diet

9-15% * Weight-loss medications
* Gl procedure

20-30 % * SLEEVE gastrectomy
 RYGB

: - Naresuan University




Lifestyle modification

* > 5% weight loss are recommended for most people with type 2
diabetes and overweight or obesity.

* Method of 3-5% weight loss:
500-750 kcal/day energy deficit or
colorie restriction : 1,200 —1,500 kcal/day for women
: 1,500 —1,800 kcal/day for men

- Naresuan University



History taking

* Medication
* Hypoglycemia
* Meal: frequency, CHO count

e Simple CHO : sweetener
drinks, bakery, Thai dessert
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e Goal of treatment

* Diabetes management



Case 1: 60-year-old woman

Underlying diseases: T2.DM for 2 years

Physical examination

- V/S: BP 140190 mmHg, HR 8o bpm, BMI 25 kg/m?2
- Acanthosis nigrican at neck

- RS and CVS: unremarkable

- Ext: no pitting edema

1202 Naresuan University



Casel : 60-year-old woman: T2DM for 2 years

Current medication

Metformin2,000mg/day

Physical examination
- V/S: BP120/80 mmHg
- BMI 30 kg/m?2

Laboratory

HbA1c=8.5%, FPG=180mg%, LDL=80mg/dL
Cr=0.8mg/dL
Urine microalbumin=20mg/gm.cr

Management ?

I — B




Update on Thai DM CPG August 2563

2. mathdilfinnsinun ey
2.4 rwdunmeluien uaz A, (Briluanienis)
2.2 2INIVTEAINTHUNTEATIA (BINTsuantaslsauLaETsAUINEaw)
2.3 anwdrmesasitan un leadiou Tsadu q fienadlsaukan mavinnusesiuuayle
2.4 Tsmianmasfitle Wud Tsmialaunzuaeniden uavaite Tnlaitess (GFR <60 sinAni

uwaz/viresayfiulutiaaia >300 un/mn)

WViumsidadudhilzawmmeiiof 2 siedulsaanwnuied 2 eydn

uazillmilaunzusaniden vte Iraladatks (GFR < 60 ununit unxnitedayfuludaans 300 unn)

v
Ll Ve ey e
1 .
v y wruQii 1
ASCVD Heart failure traladeke
I }
GLP-1 analogst SGLT2 inhibitorst SGLT2 inhibitorst

Ve
SGLT2 inhibitorst

Naresuan University



Update on Thai DM CPG August 2563: Cost concern

Weiliadalsn
A =
FPG < 160 mg/dL w3a Usifasungiingsu
A1C <8 % Tnguinda sanindsng 1-3 WeunAILAN
Tl WiFusnensanen
S

A1C>8 %

gnnaiden: SU visa TZD wia
wileu DﬁPP-4 |nh|.b|tcors via alpha glucosidase inhibitors
wiia Repaglinide

FPG > 160 mg/dL v3a | T Lien metformin

FPG > 200 mg/dL v3a Wit 1
é1C >9 O/Z. o B > n7ldenganiu 215im (L“?iNL@?‘NﬁU metformin)
NATUILTHEN 2 TUR
SaNRURILAE SN nITi anaiied 2 finasldldun SU vide TZD
iy 1.DPP-4 inhibitors
winn NAeN 2.SGLT2 inhibitors
- 3.Alpha-glucosidase inhibitors
FPG > 300 mg/dL v3a A1C # 4.Repaglinide
u . .
>11% 5.Basal insulin
FAuLNRIMTUIAIAGS & 6.GLP1 analog

‘e /

u qﬁm&mmﬁanmuﬂs GLP-1anaibg 1fnén

Ubumsiney winamonglag Buagis NPH e (21.00 - 23.00 W) e LAA
FALROWS 2300 innn, viie e ULAA wiidafumsiis: premesed human insulin

W premixed insuin fuss 12 W5
A%+ Msmian vz J e a@m 2
riouemrdvilediu

Wrdianeniwna
390 o uln 2 9ile
U GLP analog

N
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Case 1: 60-year-old woman: T2DM for 2 years

Current medication

Metformin2,000 mg/day

Physical examination
- V/S: BP 140/90 mmHg
- BMI 30 kg/m?

Laboratory

HbAlc 8.5%, FPG 180 mg%, LDL 80 mg/dL
Cr=0.8, Urine microalbumin 20mg/gm.cr

1202 Naresuan University
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Add glipizide or
pioglitazone

~




Case 2: 60-year-old woman

Underlying diseases: T2>DM for 20 years, hypertension, DLD

Physical examination

- V/S: BP 140190 mmHg, HR 8o bpm, BMI 30 kg/m?2
- Acanthosis nigrican at neck

- RS and CVS: unremarkable

- Ext: pitting edema+

- Naresuan University



Case 2: 60-year-old woman

Underlying disease

Physical examination * Metformin 2,000 mg/day
- V/S: BP140/90 mmHg o
- BMI 30 kg/m2 * Glipizide 10 mg/day

* Pioglitazone 30 mg/day

e Sitagliptin 100 mg/day
Laboratory

 Amlodipine 10 mg/day
HbA1lc 8.5%, FPG 180 mg%, LDL 120 mg/dL
e Simvastatin 10 mg/day

Cr=1.8, eGFR=40 ml/min/1.73m3 (persistent)

Urine microalbumin 2,000 mg/gm.cr

- Naresuan University




F 60 yr

:T2DM for20 years, hypertension, DLD

Physical examination
- V/S: BP140/90 mmHg
- BMI 30 kg/m?2

Laboratory

HbA1C 8.5% , FPG 180 mg%,
LDL 120 mg/dL

Cr=1.8, eGFR 40 ml/min/1.73m3
Urine microalbumin 2,000 mg/gm.cr

ADA : target of HbAlc <7%

KDIGO : target of <6.5% t0<8.0%
(individualized HbA1c target)

Opinion: target of HbAlc 7-8 %

- Naresuan University




F 60 yr

:T2DM for 20 years, hypertension, DLD

Physical examination
- V/S: BP140/90 mmHg
- BMI 30 kg/m2

Laboratory

LDL 120 mg/dL , cholesterol 250 mg/dl,
HDL 40 mg/dl

Cr=1.8,eGFR=40 ml/min/1.73ms3
Urine microalbumin 2,000 mg/gm.cr

Estimate Risk

10.8%

Intermediate

Lifetime Risk Calculator only provides
lifetime risk estimates for individuals
20 to 59 years of age.

Current 10-llgar
ASCVD Risk

Optimal ASCVD Risk:
2.3%

ACEIl or ARB : 1 st line treatment

ADA:

o BP<140/90 mmHg

if 10-yr ASCVD risk <15%
o BP <130/80 mmHg

if 10-yr ASCVD risk >15%

KDIGO 2021: SBP<120 mmHg

Opinion <130/80 mmHg (Thai guideline2017)

- Naresuan University

Kidney Int. 2022 Sep 27:50085-2538(22)00634-2. I




F60 yr

:T2DM for 20 years, hypertension, DLD

Physical examination

- V/S: BP140/90 mmHg Target : LDL < 100 mg/dl
- BMI 30 kg/m?2

* Primary prevention:
Laboratory moderate intensity statin
LDL 120 mg/dL, cholesterol 250 mg/dl, e Secondary prevention:
HDL 40 mg/dl high intensity statin

Cr=1.8,eGFR=40 ml/min/1.73m3
Urine microalbumin 2,000 mg/gm.cr

High Intensity Moderate Intensity Low Intensity
LDL-C loweringt =50% ‘ 30%-49% ‘ <30%
Statins Atorvastatin (40 mg$) 80 mg Atorvastatin 10 mg 20 mg) | ¢ Simvastatin 10 mg
Rosuvastatin 20 mg (40 mg) Rosuvastatin (5 mg) 10 mg
Simvastatin 20-40 mg§
Pravastatin 40 mg (80 mg) Pravastatin 10-20 mg
Lovastatin 40 mg (80 mg) Lovastatin 20 mg
Fluvastatin XL 80 mg Fluvastatin 20-40 mg

Fluvastatin 40 mg BID
Pitavastatin 1-4 mg

- Naresuan University Kidney Irnt.20225e P27:50085-2538(22)00634-2. I
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HoA1c €
ADA:
© _BP <140/90 m-mHg Thai guideline2017: Target LDL
if10-yr ASCVD risk< 15% LDL < 100 mg/dI for 1° prevenntion
ADA : target of HbAlc <7% o BP <130/80 mmHg LDL < 70 mg/dl for 2° prevention
if 10-yr ASCVD risk>15%
KDIGO : target of <6.5% t0<8.0 ADA
(individualized HbA1c target) KDIGO 2021: SBP<120 mmHg 1° prevention : moderate potency statin

2° prevention : high potency statin

ACEIl or ARB : 1 stline treatment

Kidney Int.2022Sep27:50085-2538(22)00634-2.
- Naresuan University Thai gU|deI|n§2017




Diabetes and CKD management

Healthy diet Physical activity Smoking cessation Weight manement

Protein 0.8 gm protein/kg/day
Sodium <2,300 mg/d <2,000 mg/d
Physical activity Moderate intensity (=150 min/wk) Moderate intensity (at least 150 min/wk)

Vigoruous intensity (>=75min/wk)

Weight At least 5% weight loss Advice weight loss in CKD with obese (eGFR> 30)
Consider GLP-1agonist for promote weight loss

Alcohol < 1drink in women No recommendation on alcohol intake
< 2drinks in men

- Naresuan University Kidney Int.2022Sep27:S0085-2538(22)00634-2.




Diabetes and CKD management

Regular reassessment
of glycemia, albuminuria,
BP, CVD risk, and lipids

Additional
risk-based
therapy

! T2Donly
Al patients
(T1D and T2D)

Kidney Int2022. Sep 27:50085-2538(22)00634-2.




Table 2| Considerations for selecting glucose-lowering agents in patients with T2D and CKD*"’

Glucose-
Progression Hypoglycemia Weight
of CKD ASCVD Heart failure lowering Al i Cost
» anunl Potential
Neutral e

SGLT2 inhibitors

GLP-1 receptor
agonists

DPP-4 inhibitors

Insulin Neutral Neutral
Sulfonylureas Neutral Meutral
Hefan
Thiazolidinediones Neutral hﬂnaﬂt Increased risk
(pioglitazone)

a-Glucosidase ‘Neutral : Neutral
inhibitors = Neutral Neutral

Neutral Potential risk or high cost to patient

Potential benefit or intermediate glucose-lowering efficacy - Increased risk for adverse effects

- Benefit (organ protection, high efficacy, low hypoglycemia risk, weight loss, or low cost)

- Naresuan University Kidney Int. 2022 Sep 27:50085-2538(22)00634-2.




Metformin for T2DM with CKD

* eGFR 45-59 ml/min/1.73m3 : a reduction should be considerd
* eGFR 30-44 ml/min/1.73m3: max dose 1,000 mg/day
* eGFR <30 ml/min/1.73m3 : contraindication

e Sick day protocol: holding metformin doses during acute illness.

- Naresuan University Kidney Int. 2022 Sep 27:50085-2538(22)00634-2. I
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SGLT2 inhibitors (SGLT?2i)

Decrease A1C 0.5-0.9 % Volume depletion from polyuria
Low risk hypoglycemia Fungal genital infection (F 10%, M 2-3%)
Weight loss 2 kg DKA (<0.1%)

SBP lowering 2.5-5 mmHg
DBP lowering 1-2 mmHg
Cardiovascular and renal protection

Table 4—Dose adjustments for eGFR <45 mL/min/1.73 m? (information presented reflects the package inserts rather than
guidance from this consensus report)

Stage 3b Stage 4 Stage 5
(eGFR 30-44 mL/min/1.73 m?) (eGFR 15-29 mL/min/1.73 m?) (eGFR <15 mL/min/1.73 m?)

Initiation not recommended; may continue 100 mg daily if

Canag ozt tolerated for kidney and CV benefit until dialysis
Dapagifiozin Initiation not recommended with eGFR <25 mL/min/1.73 m?;
9 may continue if tolerated for kidney and CV benefit until dialysis
Initiation not recommended with eGFR <20
Empaglifiozin mL/min/1.73 m?; may continue if tolerated for

kidney and CV benefit until dialysis

Lancet 2021; 398: 262-76
Kidney Int. 2022 Sep 27:50085-2538(22)00634-2.
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_ CREDENCE( N=4401) DAPA-CKD (N=4094)

Product

Patient population

Required eGFR(mI/min/1.73m3) and
UACR(mg/d) for enrolment

Primary endpoint

Outcome

Canangliflozin

CKD+T2DM

eGFR >30-<90
UACR:>300 - <500

Composite of ESKD, doubling of

serum Cr, renal or CV death

HR 0.7(0.59-0.82), P=0.00001

~o{o = Naresuan University

Dapagliflozin

CKD+T2DM
CKD without T2DM

eGFR >25-<75
UACR:>200 - <5000

Composite of >50% susptanin
decline in eGFR, ESKD, renal or
CV death

HR 0.61(0.51-0.72), P < 0.001

EMPA-KIDNEY(N=6609)

Empagliflozin

CKD+T2DM
CKD without T2DM

eGFR >45-<90
UACR:>200 or
eGFR >20- <45

Kidney disease progression
(ESKD, susptanin decline in eGFR
to <10 ml/min/1.73m3, renal death
or sustain decline of > 40 % in
eGFR) or CV death

HR 0.72(0.64-0.82), P<0.000001

N EnglJ Med.2019Jun13;380(24):2295-2306N Engl J
Med. 20200ct8;383(15):1436-1446.

N EnglJ Med.2022Nov 4.doi: 10.1056/NEJMo0a2204233.




C SGLT-2 inhibition reduces Afferent Tubuloglomerular feedback is mediated by

hyperfiltration via TGF vasoconstriction the juxtaglomerular apparatus, which
contains the macula densa; a specialised
group of cells that detect sodium ion (Na+)
concentration within the tubule, signalling
to the glomerulus to regulate the filtration
rate and avoid dehydration via a feedback
loop.

Afferent Normalization
vasoconstriction of GFR

B

SGLT-2 ke
inhibition in | |+ Increased y
proximal tubule | |* f Na :
I delivery .
{ || tomacula |, Improved glomerular haemodynamics
1 )| densa . e decreased proximal tubular sodium resorption
| o’ * glomerular afferent arteriolar vasoconstriction
" : \ (in response to raised adenosine levels, driven by
3 increased membrane Na+/K+ ATPase activity)
Glycosuria
Natriuresis

Outcome:
intraglomerular pressure and reduces the amount of protein filtered through the glomerulus @lbuminuria).

~-lo = Naresuan University Diabetes Ther (2020) 11:2757-2774 I




GLP-1 receptor agonists

Benefit Side effect

Decrease A1C 0.9-2.2% Gl side effect

Low risk hypoglycemia Nausea25-60%

Weight loss 1.3-8.7 kg Vomiting 5-15%

BP lowering 2-3 mmHg (risk of cholestasis,

CENEVEERUIET EMel (EE) [ProfsEien | PENEIEEDL Liraglutide (once daily) Dulaglutide(weekly)

Table 4—Dose adjustments for eGFR <45 mL/min/1.73 m? (information presented reflects the package inserts rather than
guidance from this consensus report)

Stage 3b Stage 4 Stage 5
(eGFR 30—44 mL/min/1.73 m?) (eGFR 15-29 mL/min/1.73 m?) (eGFR <15 mL/min/1.73 m?)

GLP-1 receptor agonists$

. Caution initiating or increasing
Exenatide 6 ekl brive-weekly fe rilation Use not recommended

Dulaglutide
Liraglutide
Lixisenatide

Use not recommended

Semaglutide

Kidney Int.2022Sep27:50085-2538(22)00634-2.
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Case 1: 60-year-old woman

Underlying disease

T2DM for20 years, hypertension, DLD
- V/S: BP=140/90 mmHg

- BMI 30 kg/m2, pitting edema 1+

Previous lab (last month)

HbAlc 8.5%, FPG 180 mg%, LDL 120 mg/dL
Cr=1.8,eGFR 40 ml/min/1.73m? (persistent)

Urine microalbumin2,000 mg/gm.cr

Dx

1.T2DM with poor control with DN
2.CKD G3b A3

3.HT, DLD, obesity

awuzinlumsdsuen
1. aAYUIA meformin 1,000 mg/day (eGFR 30-44 ml/min/1.73m?)

2. Glipizide Aavw1a@aN 1991 13891115 hypoglycemia
3. A7 off Pioglizone Lﬁmmﬂéumu
4. Sitagliptin arsaaviaeilu 50 mg/day(eGFR 30-44 ml/min/1.73m2)
5.810AANNAUAIIINVEINGN ACEI 138 ARB (low dose)
@14 home BP 1aza1 Cr, K
6.1733 LﬁﬂJﬂl‘L&MM simvastatin 20 mg/day
W31 Fuily atorvastatin 10-20 mg/day
7. windeaivanthaa TaglifidesiaEess 1910 uuzi
SGLT? inh #50
GLP1 agonist (mﬂ!,?'uﬂm@:uﬁﬁ’mmm DPP4-inh; sitagliptin)

- Naresuan University




Anti diabetic agent dose adjustment for CKD

- Naresuan University



Vedizion oG ome

Sulfonylureas(2nd generation)

Glimepiride Stage 3b-5 1-8 mg/d

Glipizide Stage 3b-5 2.5-20 mg/d
Thiazolidinediones

Pioglitazone No dose adjustment
Alpha-Glucosidase inhibitors

Acarbose Stage 3b (30-44) No dose adjustment

Stage 4-5 Use not recommend

- Naresuan University Kidney Int.2022Sep 27:50085-2538(22)00634-2. I




SGLT2i inhibitors

SGLT2i In Thailand: (T2DM indication) Dose (mg/day)

eGFR (ml/min/1.73m?

Canagliflozin o EGFR=>=30withUACR>300mgg o 100
o eGFR>45 SGLT2i (CKD: Indication)
In Thailand: eGFR(ml/min/1.73m?
o eGFR>60 o 300
Dapagliflozin o eGFR =45 o 10 Canagliflozin o EGFR =30 o 100
Empagliflozin o eGFR>30 o 10-25 o with UACR > 300
P mg/g
Lusegliflozin 9 Gzl °© > Dapagliflozin o eGFR =25 o 10
Empagliflozin o eGFR>30 o 10
SGLT2i In Thailand: | (Heart failure indication) Dose(mg/day)
eGFR (ml/min/1.73m?
Canagliflozin o Notapproved
Dapagliflozin o eGFR =25 o 10
Empagliflozin o eGFR=> 20 o 10

Kidney Int2022. Sep 27:S50085-2538(22)00634-2.




DPP4 inhibitors

wedicaton [earR bose

Sitagliptin Stagel-3a (>45) 100 mg/d
Stage 3b(30-44) 50 mg/d
Stage 4-5 25 mg/d
Gemigliptin No dose adjustment
Linagliptin No dose adjustment
Saxagliptin Stagel-3a (>45) 2.5-5 mg/d
Stage 3b-5 2.5 mg/d

GLP1 agonist

Liraglutide No dose adjustment 0.6-1.8mgsc OD eGFR >15

Dulaglutide No dose adjustment 1.5mg sc weekly eGFR > 15

- Naresuan University Kidney Int.2022Sep 27:S0085-2538(22)00634-2. I




Case 3:
60-year-old woman

* T2DM for 20 years, hypertension, DLD
* Symptomatic hyperglycemia
* BW 60 kg

Previous Lab

HbAlc=13%, FPG 240 mg%, LDL 80 mg/dL
Cr=1.8,eGFR 40 ml/min/1.73m?2 (persistent)
UACR 2,000 mg/gm

Medication: glipizide 10 mg/day



'v

Add basal insulin3
Choice of basal insulin should be based on person-specific considerations, including cos
Refer to Table 9.4 for insulin cost information. Consider prescription of glucagon for

 emergent hypoglycemia.

Add basal analog or bedtime NPH insulin®

INITIATION: Start 10 units per day OR 0.1-0.2 units/kg per day

TITRATION:
= Set FPG target (see Section 6, "Glycemic Targets”)

= Choose evidence-based titration algorithm, e.g., increase 2 units every 3 days to
reach FPG target without hypoglycemia

= For hypoglycemia determine cause, if no clear reason lower dose by 10-20%

N

Assess adequacy of basal insulin dose
Consider clinical signals to evaluate for overbasalization and need to consider

adjunctive therapies (e.g., basal dose more than ~0.5 units/kg/day, elevated
bedtime-morning and/or post-preprandial differential, hypoglycemia [aware or

unaware], high variability)

== Naresuan University




Neutral Protamine Hagedorn (NPH)

L
L

T [0 N |
§ §

i £

3 3

£l 3

3 g z 3

8 i 2 §
M= i

o o P~ P é
" 4 LAY naINUGN STUTLIAN
Yune (Yaw) < <
2ONONS geen N1599NONS

gaunudugaueengnduIunas (Insulin Isophane
Suspension, NPH) (Insulatard HM®, Humulin N®, 2-4 713K 4-8 $2lana 10-16 %3l

Gensulin N®, Insugen N®, Insuman basal®, Winsulin N®)




mM31eil 2. uasnedndugdurincineg Allulsumalve wazainseengnd

al = alat &
HRIIEH RIATNUGNS SHIIRT

wiinen Foun)
aanqw§ geEin msaanqw‘é

ugduezundensengvisi
- Insulin lispro (Humalog®) 5-15 Ui 1-2 alae 3.4 3l
- Insulin aspart (NovoRapid®) 10-20 i 1-2 2l 34§31
- Insulin glulisine (Aprida®) 10-20 UM 1-2 Falag 3.4 4lu
— Fis
i - Insulin glargine (Lantus®, Basalin®, Glaritus®) 2 kg il 24 Filaw
" - Insulin detemir (Levemir®) | o 244l i 18-24 tlus
- Insulin degludec (Tresiba®) 6 Hla Taid] 24-36 2l

I e 8



Start basal insulin 0.1 unit /kg/day
Aspart, lispro L4 191N 60 Nlansu
51 NPH 6 unit sc hs

Regular
n NPH
-
3 :
= Detemir
§ Glargine
: |
§ o 10 12 14 1% 18 2 2 Y
Hours

Naresuan University



Case 3: BW 60 kg
60-year-old woman, last Alc=13%, glipizide 10 mg/day

DTX 11 DTX isiu

240 280 NPH 6 unit sc hs
204 275 NPH 6 unit sc hs
184 267 NPH 6 unit sc hs
189 289 NPH 8 unit sc hs
156 300 NPH 8 unit sc hs

wselieine Naresuan University



If above A1C target

Basal plus: Multiple insulin injection
Basal + bolus RI wweilelug a3 Off glipizide

Premix bid
( Totalo.s-0.8 unit’kg/day)
* pag Off glipizide

- Naresuan University



Case 3: BW 60 kg
60-year-old woman, last A1c=13%, off glipizide
Start premix 0.5 unit/kg/day

DTX w11 DTX 1fiu

155 200 Mixtard 20 unit sc ac vin
Mixtard 10 unit sc ac fiu

136 174 AMLVNLAN

124 155 AMVLAN

132 185 AMVNLAN

125 177 Mixtard 22 unit sc ac i

Mixtard 10 unit sc ac «iu

eeia= Naresuan University




Premix insulin (30%RI[+70%NPH)

i

[ =3 —_—
¥ ﬁgga
Is D
B X 282
: o 283
g i iS
4] -u‘:j = o
2 T iz i}
< 3 "o §
A o
--x- a\{:‘
3 =

= Rasy | nanligns sTESIIa
wiing1 Fou)

-{ o
NGNS gea AN388NONG

funudugdunandusagzy
- Premixed 30% Rl + 70% NPH (Mixtard 30 HM®,

Humulin 70/30%, Gensulin M30®, Insugen 30/70%, | 3060 uWi | 2 uae 8 ¥alss | 12-20 $ale
Insuman combo30®, Winsulin 30/70%®)

_ - Premixed 50% Rl + 50% NPH (Gensulin M50%) 30-60 U | 2 was 8 thlue | 12-20 $hlaw _
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111}u9d OE XIINOAON |

‘ Novomix: 70% protaminate aspart+30%Aspart

| | NovoMix® 30

FlexPen®

=i

Preparation Trade name Timing of Action
Onset Peak Duration
Pre-mixed insulin
70%NPH / 30%Regular Humulin 70/30 | 30-60 W17 | Dual 10-16 #2134
Mixtard30
75% protaminated Lispro / 25% Lispro | Humalog mix25 | 15-30 41# | Dual 10-16 %2 T
70% Protaminated aspart / 30% aspart | Novomix 30 15-30 W19 | Dual 10-16 %2 T

' Naresuan University B 2




[ [ L = )
Insulinin CKD N

Table 4; Insulin preparations: Considerations in hemodialysis patents.
INSULIN PREPARATION OMSET OF ACTION | PEAK ACTION | EFFECTIVE DURATION

Raped-acting
Heguily | Sobmm. | Zrdie | L
Lisgro {Humalog) 5—15 min A0-90 min 4—6 hr EGFR Decrease doses of
Aspart (Novolog) §5—-15 min . 30-90 min 4-6 hr (m|/min/1.73m2) insulin
Long-acting
Meutral protamine Hagedarn D b ATk 1918 hr 10-50 25%
(NPH)
Glargine {Lantus) _ 34 hr | None 20-24 hr <10 50%
Detemir {Lavamir} 3—4 hir 3-14 hr B6-23(19.9) hr
Fremixed
T/0tumanmix | 30-80min | 3-12hr  12-1hr
T0/30 aspart mix 5—15 min d0—90 min 12-1Ehr
75725 lispro mix 5—15 min J0—90 min 12-1E hr



How to start insulin in a patient with CKD

 Total daily dose (TDD) for insulin : 0.1 to 0.3 units/kg (depend on
nutritional status or fraility of the patient. (Obese patient: 1.2-1.5 units/kg)

* Regimens: multiple doses of insulin (MDI) or basal bolus regimen > premix

* The rule of thumb to prevent nocturnal hypoglycemia is-
“‘Bedtime glucose should always be higher than before dinner glucose by atle
ast somg/d|

Faculty Of [quﬁr@hgﬁ%@«l;mffr Arch Clin Nephrol2017.3(1):047-052.
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Conclusion

eLifestyle modification is important management.

ePharmacological management:risk specific selection:
o SGLT2 inhibitor(ASCVD, Hx HF, CKD)

o GLP1 agonist (ASCVD, CKD, weight management goal)

H Facuilty Of Medicine |\ (== 1) LI 1,



Thank you

For attention
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First choice; antipsychotic
5¢39 alcohol intoxication

-------------------------------------------------------------------------------------------------------------------
———————————————————————————————————————————————————————————————————————————————————————————————————————————————————
““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““

___________________________________________________________________________________________________________________
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A19 work up baseline metabolic profile

Sertraline (50) 1 tab oral OD pe Lfiu Loss appetite, N/V, palpitate
Lorazepam 0.5-1 mg oral hs Sedative , daytime somnolence
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Thank you

For your attention
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