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Pain Sensation

According to its mechanism or cause:
Pain is classified into 3 main types

- Pathological -

Physiological Psychogenic
Pain Pain Pain
Also called Also called ;
: Is depression
Nociceptive Neuropathic ;
ciaif pain and anxiety
Caused by Difficult to
stimulation of differentiate
. Caused by
CHOS  Gamagoinane e
damage e.g. in P v actual cause of
inflammation pain

1.Nociceptive pain (Physiological Pain): L‘ﬁﬂﬂ’s’mﬂlﬂ‘ﬁlﬁﬁ’lL‘ViG}‘\]’]ﬂﬂWi‘UW@L%ULLaS/‘VI%E)
fimsvhaneveniiode dwulngidunannmsiiiingsaninvedsa vien1sunsnszaeves
Tsrludailodouaretoazaslu dilmsnszdudifuaanan (nociceptors) 983 somaitc
structures (Fvids nduiile n3zgn) wwusenilu somatic nociceptive pain fa0819781
somatic pain LU bone pain, soft tissue pain, muscle pain Wl uAtIEn1INIEHURITU
AnuUnveseTeazanelu Senlu visceral nociceptive pain fog1saa visceral pain
WU tumor unsnszanedlulueteizniely

2.Neuropathic pain (Pathological Pain): Jumuvndadunalnenssannerdanin
w3alsAuas somatosensory systern fnsunadurendulsyam dnlvalinasiess
neuropathic pain fonsuinlavasanuug Wy Vindeinvaumileuliden (lancinating)
wausou (burning) 3aN8U9 411 (tingling) Aitching) ¥ (paresthesia) ANUIANHAUNG
wanflenaintuesiainniendinisnssduild orainenaduing vienseaian
3.Phychogenic Pain: u“]uﬂejmmmsﬂmﬁlﬁwuwaﬁamwmaqﬁ”’qLﬁaL?ja UaIEUUUITTAM
liwunmgnssniau Wuemstniidndulaglifinnanszduil nociceptor urnunis

Wasulasluanuwady malfunction 98958UU somatosensory L depression , anxiety



Pain mechanisms

© Substance P

Primary

afferent O Glutamate
@ GaBA
P Abfiber

AB fiber

Descending
neuron

O opiates
Interneuron . Serotonin C flber

ﬂgl:d¥u; = ﬂ © Norepinephrine

Ascending
Pathway

Peripheral nociceptors

nabnenudam (Pain mechanism)

1.

Peripheral nociceptors ﬁﬂizﬁ]’lHagﬁiﬁﬂﬂﬂﬂﬁlgﬂﬂizﬁuﬁ’éEJ noxious stimuli L4u I
U1n insUdesansdeuszamenninunninel3enia inflammatory soup 620819
a13laun bradykinin serotonin prostaglandin histamine Favzdnsdsuwlaadu
dyanalnihddudladundalazausiniuainu
ﬁiij}’]mﬂil’mﬂiﬂ‘ﬁlgﬂLLU@QL%U%@J@}J}’]NIWW’]LLéj’J?\]zgﬂﬁﬁlﬂﬂ’m small myelinated A
delta fibers (fast conduction, first pain) Wwag unmyelinated C fibers (slow
conduction, second pain) 71 dordal root ganglion nMsUSuIUAsUANMANIIAT
"U%Lamlfuﬁ’uwé’qs"fqgﬂmU@mmﬂﬂisawwdauuuﬁaauadﬁadeﬂ'ﬁzTUéu’aﬂﬁﬁaé’ﬁy;ynm
Tigouas (descending modulatory system ) mumamiﬁ@ﬂssmi'?)'ﬂﬂdwﬁqﬁa
serotonin norepinephrine dopamine ILa¢ opioids Judu
ﬂﬁiﬁd@iaé’@mﬂmmmﬂmmﬂlﬁuﬁwé’aﬂﬁuajamaq {1 spinothalamic pathway 14U
&1 somatosensory cortex ¥il#gamesuineaziBoniisaiuoinisan Wy sumis

d' [ d' < %
N ANUTULTE ToseInTtin anwalenln iy

UaNAINUEIE spinoparabrachial pathway Gﬁﬂﬁ]ﬂﬂﬁuqmﬁ ventromedial hypothalamus

wagcentral nucleus a9 amygdale visaoswialuauasdinsuionsuaivosninuin v

WigUaeusiagsesinginssunisneuauaswienuUnsefull



Effects of Pain

No System Effects

Physiological Effects

1 CNS Tsympathetic activity,
Hyperalgesia, chronic pain

2 Endocrine Tstress hormone, catabolic state, hyperglycemia,
Immune suppression

3 CVS THR, TBP, myocardial ischemia

4 Respiratory Inability of cough and deep breath, lung collapse
and lung infection

5 Gl J«Parasvmpathetic activity, ileus , nausea and
vomiting

6 Genitourinary Urinary retention

7 Musculoskeletal Delayed ambulation, DVT

Psychological Effects

* Negative Emotion : Anxiety , depression, suffering
+ Sleep disturbance

‘ﬁl ‘3’1’ ‘ﬁl Y U o Y a ‘;’ 1 = 1 L% 1 1
Welllsigelasudunsisauvilimineinisuintu wulunsainiswisn ssuuaisglusienieay
TUHAT UL ANUUINNAIYTEUUAINTN Fo8 1y
SEUUILALAL IaaALEDN
WY UNINTY 991NN1INILFUNISUAT catecholamine uaz angiotensin Il Walawiuliidu
Faz Buntinen dnneimlaviades wilane

° | v oA A ~ ° Y ace | A
nsyuvesseulsveUdsuwlasiinavinlissuuiunueaTuvesseneasuluasviany
2819091
nsasuuUaswedlusiu LAnn1eg muscle protein catabolism, Wil synthesis of acute
phase proteins Wunaaninisiiuduveg cortisol, adrenaline, glucagons, IL-1, IL-6, TNF

a & a . . . & a o X

nsdsuilasvesludu Wun1ag lypolysis Waz oxidation LUuNa NI SiNUUTes
catecholamines, cortisol, glucagon, growth hormone 6 LAANIZANTAIUDIAITUILAE
Toviey Wnn1stulusadeudunaaninisiiuauyes catecholamines, aldosterone, ADH,

cortisol, angiotensin Il, prostaglandins



“““““““ - The impact of chronic pain

. . dy 1o g} 1 ! a & v v 1 =2 yaa o
chronic pain 1 lilfigusdinanasienie Iala wazorsuaiuad Sedwatansledinuszdniu
My daangaiushiliuanues Sdmainsounsiuasdinuiie Aalumnaiunsauay
mulanle wawmanifazantowad



TABLE. UNIDIMENSIONAL PAIN ASSESSMENT TOOLS
. uSnUTEUAaR Scale Image
oy T Categorical rating scale Mo | | Pain as bad
pain | ad - S | asitcould be
Face pain scale — e = = 75
6l0] (0/0) (5] a6 aloy
~ v A v e ol
Nt ) Nt )\ — —/\/\
[] 2 4 ] 8 10
NOHURT WURTS HURTS HURTS HURTS HURTS
UMEBT  UTIEMORE  EVENWORE  WHOLELOT WORST
Numeric rating scale I | | | | | | | | | |
T 1T 1 1T ]
01 2 3 4 5 6 7 8 9 10
No Moderate Worst
pain pain possible
pain
Visual analog seale
i i
=0
Adspted from references 57,
Pain assessment I 1T 1T 1T 1T 1T 1T 17 1T 11
0 1 23 4 5 6 78910
i i A A A A i
1 L ] L ] L ]
None Mild Moderate Severe

Tools for assessing pain iA3esilaNltuseliursoinseaunuUn tauwn

- visual analogue scale (VAS)
- verbal or visual numerical rating scale (VNRS)
- face pain rating scale

- verbal rating scale :- mild, discomfort, distressing, horrible, excruciating

[
v a A

Feanu1snunuwUIsEAuANUUInlenal 0 Aslivintay 1-3 Uinszeusau 4-6 UInseeu
UUNag 7-10 UIATeAUTULTY



o= WHO Analgesic ladders

Noderate

- Strong opioid
= oxycodone,
Weak opioid fentanyl)
(eg codeine, +/- non-opioid

tramadol) +/-adjuvant

Mild

Pain score 1-3

+/- non-opioid
+/- adjuvant

Pain score 1-3 agldenlungu non-opioid laln paracetamol aspirin, NSAIDs +/-
adjuvant

Pain score 4-6 agldenlungu weak opioid oA tramadol, codeine +/- non opioid %5®
adjuvant

Pain score 7-10 %Wmiuﬂa;u strong opioid L% morphine, oxycodne, fentanyl +/-
non opioid %38 adjuvant

A3l chronic pain axiinmsAess Step up therapy Tneduan suilanlussiugou Tuly
Tungueuiuaniiiu strong opioid

n38 acute pain ldeuiUInTiE strong opioid fiew udarey Step down therapy U
913Uy



¢ Medications in Pain Therapy

*Non-opioid analgesics:
* Acetaminophen (Paracetamol)
* NSAIDs, Cox-2 inhibitors
*Opioid analgesics
* Adjuvant analgesics:
* Antidepressants: TCAs, SSRIs, SNRIs, Clonazepam
* Anticonvulsants: CBZ, Gabapentin, Pregabalin
* Muscle relaxants: Orphenadrine, Tolperisone

* Others: Baclofen, Clonidine, Ketamine, Lidocaine,
Capsaicin

#1523uU20 (Analgesic drugs)

ﬁamﬁﬁﬂalﬂﬂﬂiaaﬂqwéizi’ummL%‘U‘UaﬂlmmaaaﬂqwéﬁﬂalﬂmiﬁmizLLammL%‘U‘U’m

(Pain pathway) Bauuslsidu

1. Non-opioid drugs

2. Opioid drugs

3. Adjuvant drugs Aeeniifigvsdaasunisseiutan dwlngidueieanzifewdue
#3udu 9 Alaildensziuan winuiiinalnnseengysi pain pathway ¢ gilungs
ﬁlﬁLLﬁ a. Anticonvulsants b. Antidepressants c. Anxiolytic drugs d. Nitrous oxide
e. NMDA antagonists (ketamine) f. Local anesthetics g. Muscle relaxants h.

Corticosteroid
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0
> " Perception: opioids,

alpha -agonists, TCAs, SSRls,

Medication in Pain management

Modulation: TCAs,
Aacedia bow Descending SSRis, SNRIs ‘
ing It \
* Non-opioid analgesics: A el

* Acetaminophen Spinothalamic Transmission: LAs,

alpha - sts
* NSAIDs, Cox-2 inhibitors fract il )

Dorsal root

anglion
rg " Transmission: LAs,
opioids )

Transduction: LAs, capsaicin,
Peripheral anticonvulsants, NSAIDs,
ASA, acetaminophen, nitrate

* Opioid analgesics
* Adjuvant analgesics:
* Antidepressants: TCAs, SNRIs, Clonazepam

* Anticonvulsants: CBZ, Gabapentin, Pregabalin hom

® Others: Baclofen, Clonidine, Ketamine, Lidocaine, Capsaicin

Peripheral
nociceptors

satiun1sAIuANINTUIRegNliusEaNEAmardInainiunIedudinsdsdyauauUin

a a a A a c’{ o VY dy LY dy
NADAIUAANANISLUAYULUAININETIINENLAATUINNAIINUIA wniw;gﬂaaﬂumaLiaﬂzJuLLaz
anAUNNINTUILVRIU LMY
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Mechanism of action of Paracetamol

Paracetamol (Acetaminophen)
Penetrates the blood-brain barrier
Blocks Cycloxygenase (COX3) in brain

Blocks the formation and release of prostaglandins (PGE) in the
central nervous system

Inhibit the action of endogenous pyrogens on the heat-regulating
centers in the brain

Antipyretic effect

Acetaminophen 38 W5 enuea Wuensziutinuazanld uiliannisdnau Adeuldm
oghaunivans Liesniinnuvaendegs aunsoldldvnngueny Tqvsssiuvinsou g
Aumsldseiutieilaisuuss

aaﬂqwéimamﬁuélzﬂ cox-3 isozyme 11 central nervous system windh ladlgwuluuina

dedeilasunmiu Suild paracetamol 13Jﬁqw§ anti-inflammatory Wag anti-platelet
activity



Non-steroidal Anti-inflammatory Drugs (NSAIDs)

Classical NSAIDs
« Aspirin, Indomethacin, Ibuprofen, Diclofenac, Naproxen
Specific COX-2 inhibitors

» Celecoxib, Etoricoxib, Parecoxib

ngauen NSAIDs wuau
“Traditional NSAIDs Faaggfuda COX-1 1Hundn wiedugs COX 1 uag 2 weoiu
-Specific COX-2 inhibitors @sazduda COX 2 1Jumdn

12



Mechanism of Action NSAIDs

Arachidonic acid

Prostaglandin E,
Prostaglandin |,

[ Gastrointestinal tract ] [ Blood vessel ] [ Kidney ]
Gastric acid secretion+ < - Platelet »  Vasodilationt
Mucus productiont 1 » \asoconstriction ¢ * Renal vascular resistance +
Vasodilation in vascular bedt +— -1+ Platelet aggregation t > Diuresist
#  Smooth muscle —* Natriuresis t

proliferationt

COX-2 inhibition - Endothelium COX-2 inhibition

v Vasodilationt ™ Y
: Platelet aggregation + ’
Ulceration ¢ 2 Hypertensiont
Perforation} Sr“;fi’fztrgt'i'gﬁc'e = Peripheral edemat
Bleeding ¢ P Congestive heart failure t

COX-2 inhibition
v

Thromboembolic risk
Cerebrovascular risk t

#1lungu NSAIDS pongnstaenssuds wulwl Cyclooxygenase (COX) Fudiu enzyme Tiadhs
PGS

(Prostaglandins) finavinleniigniannissniau seiuthauavanld &1 cox MAedasiunisesn
Qv ves NSAIDs Tegjegeion 2 wiln liun

1. cox-1 wulunnzunAvessnany vt iAerdeaiuaising1veenssuiunisauuannaves

[
o @

319018 i Twdeynsziwizems, indaidien, vaenidenls \usdu insizaviu efioangndud
COX-1 919ANATIBALIADTZUUNIBAUDIMNST NISHTEIVBUTDN kazn1svinauvedln

2. COX-2 aggnnszduliiainstu Weflonmssniay nisvhanevdenisuiniduvesiede wuldly
diadonm veendonuaziierdoUszam lagsansAuAsansuUanyasy (mitogens), cytokines
waz endotoxin msldeniiduds COX2 avamemsinafisessuumaduems aghslsiny s
ana9Y83 prostaglandin E2 Wag 12 dwafden19vi191uves endothelial uShiad blood vessel
WUI1 1AM vasoconstriction mﬂ‘?uyu Wiy platelet aggregation wazifiy smooth  muscle
proliferation ¥l#ifin thromboembolic risk way cerebrovascular risk Hiusnty wazuSale
ﬂﬁi5U§ﬂ COX2 dmalyilin vasoconstriction Vi%aamﬁaﬂmm L‘Wlu renal vascular resistance an

diuresis vilAnn12z hypertension, peripheral edema tag CHF LT
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Strong opioids

* Morphine
® Pethidine
* Fentanyl

®* Methadone

Weak opioids
®* Tramadol

® Codeine

gn3ziutIangy opioid Aflluuszmelne uiady
-ﬂﬁjll Strong opioid lauA morphine pethidine fentanyl uag methadone
-Ngju Weak opioid kA tramadol, codeine

14



neurotransmitter
release

Postsynaptic
(= —=—— Opioid
(> enhance
(& inhibit

Pain Physician. 2008;11:5133-53.

nalnnseeangnsues Opioid

£ YU .. = r-:ll - [V 1% :.’/ 1
MRINLASU opioids Aziinsdsuwdasmisasdyaalunisiuianudinlianas fau

a A A Ay ve =3 a o [ =2 [y a aAa X
Ushaileenlasuuinidu vsnalvdunas luautseavanes lnen1s Wdsuulasiinaiu
Tusaulvdunas feadl
1. dudsmsvihanuveaeuleyd adenylate cyclase il ATP wWaswlu cAMP laanas
2. Unfiu Calcium channel
3. NszAUNsinaRanvel potassium
MUANINaINI NMsnAsvesansdeuszamiineliunsiuiisesanulin wu
glutamate Uag substance P AU presynaptic U84 primary afferent nociceptors
anas uazdailnainlviiinnndg hyperpolarization 484 postsynaptic neurons vil#su3ises
ANUINaNAY

c’l’ 1% .. v a Y] a a dn( [ < o Yl Y]

BN opioids 89 Anasziuthanifatuluszduauss Wunavinlidnisseiuinleg

N13d34@33 descending pain modulating system
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Adjuvant analgesics

a da ar a & o .
Adjuvant drugs [ugnaSunfsyldlunssnwmainisthariiasess o
a1nstadszan (Neuropathic pain) enfiieals lain

« Anticonvulsant : Gabapentin, Pregabalin, CBZ, OXC, Clonazepam
* Antidepressant : TCA, SSRI, SNRI

« Muscle relaxant: Tolperisone, Orphenadrine

g1fudn 30 anticonvulsants  eangalasn1snANITIINTELAYTEAIY LaENANITNIEHY
duusrammendsnisuiniu Sadu membrane stabilizer eniildueos 9 lfud Gabapentin waz
pregabalin #s9sduifu alpha 2 delta subunit 7 calcium channel d@snasoniswaaves Ca ion
Tneluannefifinisdniau wuiasiinsudsesanssiman calcium senuuinniund sabapentin
uay pregabalin azt91lUduUsIM calcium channelLﬁamuqu%mm calcium ﬁiwaﬁwzjmaa‘iﬁ
fiuunaiianas dwaliiinisanaswes excitatory neurotransmitter 11 glutamate, substance
P, NE ¥ihltlannsunaale

a1 carbamazepine poNgMBlAEN1TTURY sodium channel fnadrafesdidrdailaun o1n5da

[ <

Fu fhus duau \ue Tuanalunsegnuazvinliidiadenuias Fsmsasegsedudadesunneu
514 wagndansldluuga 2-a dUani enstimsinzideniiiegsedudinidonviimn 9 3 o uas
FOaHNIEIINSIAA steven johnson syndrome GLu;iJﬂ’JEJm"ﬁm carbamazepine

BIAUTULASY 130 antidepressants ﬁﬁaﬂ%’lﬁmmju tricyclic antidepressants (TCA) angn3
Tnenséfudanis reuptake was serotonin wae Norepinephrine lussuuuszamaaunans 9aeli
sefutanldAty fheersuaiftunasiiqriviliiadndes slundy tertiary amine TCA 1ty
amitryptyline 9xsziuianlédninsecondary amine TCA wu nortryptyline 1a1l4li3u ¢e
WA 9 1L amitryptyline 10 mg lnsanzlugaseny vise 25 mg nauuoy finatnafeed

o o = 1 =1 ¥ o I~ v
dfuAe 9399y Unwitg Jaanizaiuin wuau

o
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Medications in neuropathic pain

*Na" channel blockers
- CBZ, oxcarbazepine, lidocaine
® Enhance descending inhibitory pathway

- TCAs, SNRIs
* Block specific N-type Ca** channel
- Gabapentin, pregabalin
® Enhance GABA function

- Clonazepam, baclofen

gnqu Adjuvant senguilaviangnaln Wy block Na channel, block Ca channel, dua3

descending inhibitory pathway Fazussmauanle
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Pain management in special group

sollanidunisnandensdnnisautintungs special group Jsaziiuite MI, CHF uaw
r}SI:ﬂ’JEJﬁSLGE’fEnWarfarin
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Acute Pain Management in Coronary Heart Disease

* Rapid and effective management of pain in acute Ml is necessary to prevent
negative pathophysiologic effects, such as increases in blood pressure, heart
rate, and stroke volume.

* These changes may disrupt the balance between myocardial oxygen supply
and demand, and therefore result in the extension of infarction.

® Persistent, unrelieved pain can also initiate catecholamine release producing
an increased workload on an already compromised coronary circulation

Karen M. Smith, RGN, BSc, PhD, NFESC

Prog Cardiovasc Nurs. 2002;17(4)

‘dwsunisianmsanutinssesdeunaulunguauld CHD wudwmniinisdnnisiuaaudin
IFogesinsnasiiuseansnm avanunsalesiiu negative pathophysiologic effect 7liid
W Nsifiaves blood pressure %39 heart rate 19

Femsuines blood pressure , heart rate %39 stroke volume 5%1/?111%Lﬁmmmhjau@a
39301514 oxyeen veumadnamiierla 1fiunsld oxyeen ve9 wadnduiewla (i
oxygen demand) asualsiduinnsunsaensnis infarction Widty
wwonanianutaniidsegessdeiiiosldusnimiasiagarusonsedunimmdsans
catecholamine dsnasian1suiia workload waz¥il¥ coronary circulation anagluniie
JunINe
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Acute Pain Management in Coronary Heart Disease

Therapy for acute MI consists of the following six steps:
1
2

relief of pain,

relief of anxiety and restlessness, and sedation,

w

reperfusion,

b

)

)

)

) anticoagulation,
) therapy for complications,
)

(=2]

secondary prevention.

®* For steps 1 and 2, repeated administration of intravenous morphine
(2 to 10 mg or more), is the treatment of choice, which can be

combined with anti-emetics to reduce side effects.

CLINICAL GUIDELINES FOR THE MANAGEMENT OF CORONARY HEART DISEASE

Ministry of Health and Quality of Lile/Mauritius Institute of H World Health Organisation;2001

lunssnwn Acute MI wuin step 91 1 uay 2 1un1sussimusessiuanulin wavanaay
nndea Tasuniglawn Inenisly morphine

1ne morphine luna brainstem center %ﬁﬂ’mﬂm sympathetic efferent activity vil#n1s
MUTDITEUUUTEAI sympathetic  anad analinannlaonaAtoIVDIlaraIua19ves
1 Y =3 = Y o Y A [y Y @ [ Y o
sumeagrednuidenld vinlidenlnandudiiilaanas (am preload) vilwalavingu
anasuarann1sly oxygen Juilianunsassiutinlugtie Mi lausdedldluvuiniigandng
Telunsszdutinung
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Analgesics: Morphine and MI

*® In the absence of a history of hypersensitivity, morphine sulfate is the drug of
choice for pain relief in patients with STEMI, especially those whose course is
complicated by acute pulmonary edema. It can improve the work of breathing,

reduce anxiety, and favorably affect ventricular loading conditions.

® The dose of morphine sulfate needed to achieve adequate pain control will vary

depending on patient age, body size, BP, and heart rate.

* Naloxone can be administered in doses of 0.1 to 0.2 mg IV every 15 minutes when
indicated to reverse the narcotic effects of morphine, and atropine 0.5 to 1.5 mg IV
may be administered to counter excessive morphine-related bradycardia.

Circulation. 2013;127:e362-e425
2013 ACCF/AHA Guideline for the Management of ST-Elevation Myocardial Infarction

fatiu morphine 398u drug of choice Tun1ssziutnlugiaeg acute MI &sanunsaae
improve N151gla anAadnniein drvuine1uiunu 918 body size wag vital sign

%aﬂéjﬂ’m 11 overdose 9¥il naloxone o1 antidote.
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negative outcome

* Eva LH et. al reported morphine injection delayed maximal plasma conc. of
clopidogrel (Tmax:105 vs.83 min, p=0.025) and reduce both Cmax of clopidogrel
active metabolite (from 171 to 113 ng/ml, p=0.025)

* As a result morphine administration delayed clopidogrel absorption and delayed the
maximal inhibition of platelet aggregation on average by 2 h (n=24; p<0.001).
Residual platelet aggregation was higher 1-4 h after morphine injection(n=24;
p<0.005).

* Multiple regression analysis showed ticagrelor were independently associated with
the administration of morphine (P=0.004). Morphine was concluded not to affect
conversion of ticagrelor to its active metabolite in AMI patients.

J Cardiol Clin Res.2016; 4(4): 1067

An Evidence-Based Review of Pain Management in Acute Myocardial Infarction

-mﬂmiﬁqm‘émm morphine @1130aa BP, an HR, aa anxiety 39am myocardial oxygen
demand Iy &5l nsFnwnaideves morphine Sndunils

-mﬂﬁtﬁﬁdw morphine # #avilli GI motility anas JsdlEinN1sAnvIMAZNUTT morphine
inj 9¢ delayed max. conc. vasgn@iunsudaivedien clopidogrel 1@ uavan Cmax ves
#7 active metabolite 984 clopidogrel a1 Fadswmadienis delay ns inhibit platelet
aggregation UBIYNUITUIU 2 V.

Gadfavilif nisinznduiumes platelet dussasoguiu 1- v #dsdn morphine
UiN15AN 1581319 morphine iU ticagrelor lanuin MInaduves ticagrelor diaaN
morphine G'ﬁgﬂ’mf\]lfJ‘uL'Vﬁwticagrelor Tlailadu prodrug tuilou clopidogrel
og13lsAmuEosl morphine luilnafu Gl 13o9n13gaduen antiplatelet thudilsifindngiu
\BeUsedng o international euideline $IN9) LU

ACC, AHA , ESC #1383 recommend morphine 18U standard therapylunis

management AMI
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Epidemiology and Prevention

Long-Term Cardiovascular Risk of Nonsteroidal
Anti-Inflammatory Drug Use According to Time Passed
After First-Time Myocardial Infarction
A Nationwide Cohort Study
Anne-Marie Schjerning Olsen, MD; Emil L. Fosbgl, MD, PhD; Jesper Lindhardsen, MD;
Fredrik Folke, MD, PhD; Mette Charlot, MD, PhD; Christian Selmer, MD; Jonas Bjerring Olesen, MD;
Morten Lamberts, MD; Martin H. Ruwald, MD; Lars Kgber, MD, DMSc;

Peter R. Hansen, MD, PhD, DMSc;
Christian Torp-Pedersen, MD, DMSc; Gunnar H. Gislason, MD, PhD

Circulation.2012,126:1955-1963.

n1SANILUY cohort study Alnajiianlu Denmark Tun1sinnugauldfiengunnnin 309
Tugasl 1997-20067n3nwdalulssmenuna adausnaae M wingoundulualu medication
record waznIeTLu eS0T NSAIDSs Feuszimanuininazsdussuunis
registries NSUBUTN.LAZAITIBUUTIUYN



Table. Baseline Characteristics of the Total Study Population and Individual Treatment Groups

Exposure Group
N UHnauNAaa Total
. P Popuatin  NoNSAD  Overll NSAD Fokoodh  Ceecod  bupolen  Dicklenac  Naproken  Ofher NSADS
y Characterstic 0% n % n (% n{% {5 n i 0 {%) 0 (%) 0%
Toal patents QIST(00 SSSTIEE0) 436840 HBET) JGIE 254BEBE 145NN UBRA 13265134)
Mean age (D), y 8890132 7020129 861029 701(122) 702(118 644(129) 64T(125) BAT(124) 674(125)
Wonen BIQEEY DIVES BAICSH UMY 1BRMQ0 IR BRI TRELY 529094
Characteristics of population e 63035636 MT6605) BIOESH IS0 1MGE0 17 EL  SEOETE 1674686 8037 06

Comoebidty
Cordac arrthmias 10ST5.(108)  6977(126)  3S8EN) 28T AP  IBEY)  NGB[ES 1665 10062
Penpheral vascular ~ 1543(16)  1005(18) 5802 508 BT 2SN BN 200 03

® 82,000 patients -
! Cerebral vascular 64647 313656 1510{35) 164445  162(43) 030 456031} BR7 45834

isease
L] A“ pat'ent 2 30 years Sﬂambv:: UTOUS 7350 1697(39)  149@Y) 1539  10M4Q3H) 56538} 9138 472(38)

Aoute renal failore es4(09) Laliyi] 28105 2308 1708 10504 4903 9(04) 4904

® Hx: hospitalized with 1% time admission  owkwswe w1y Wty mEen mEn @y wes  Bes ey 7es

jr— 007 809 W05 1003 1604 0904 04 603 5104
Shock 1001 {1.0) 213 309(0.7) 209 208 152(08) 507 amy L]
for MI betWeen 1997-2006 C0PD QM0 B60(12 3408 309 BED 16708 pa wEs 12009
Gasrc er 605 WS W02 2RI B0A  29(0H WY A0 B4
® Mean age 69 years ocesmealecad
Yreatment
Bbockes TUIMIY 0251024 BORME ABEL2 BWESY) DHNGIZ 1MTY WEBY  WBY
® 44% used NSAID MERhDis  MBM(52) B2BWTZ 185526 1M 1SRMOT) NMI0@Y  HO@2 0070y 56
Statrs 61269(618) 34447(620) 26822(615 1485(409) 1601(426) 17119648 9063(624) 1446(80.1) T382(572)
o) STEOETY WOMEIZ BUGEY 168 MORIE 1STBESZ TR 120G 667103
Cepidogel WERESY 210G THRU0Y GS6H TS MIGEY IS ERBY  6REsy

Spiroizctone. B437B5)  SM4(98) 0669 2080 I2BE 16463 8360 16569 869467
Loop-duretics 38567309 23656(426) 149290342 1647(453) 1675(445) B214(311) 4503(310) 794(330) 4856 (36.6)
Glucose-lowering 121760123 72381300 438013 QO(LE 208 2066(112 I83(NA) 8707 1510(114)
ougs

] R094E4 1BTUOT) 13006 5SB(1S4 GOT(EY SB4S(LT)  MI5(05) TIH(0Y 358827

Sopioeconcenic factors

Yearly family income

in qunties
0 19UT(95) 11265Q03 RS 1052(BY MIBELY  MAB6E HTBOTH 62092 28BR1Y
1 1932195 113620204 7940(182) 8343 WMB(B52 497(163 2469(17.0) 4010167 2649(200)
2 197000 1128503 8508(185) 641(178 65(174) 5165(195 2825(194) 435(181) 2638(199)
3 0177203 1086195 931214 6190170 669(178) 6033228 3001127 5642 2675(202)
4 (highesty 0563207 10831(195) 9172 40(121) AT3(126; 65050246 3470239 SRE1T) 2409183

fUansuau 82,000 A fifiUsETRnTs admit §2e MI afiusn sewined 1997-20006 §ielu
nsAnuifony 30 VIulU o1gade 69 T Tuseiinsdhiunsinudilulsmenanasis
tion 1 At fawiFes MI sewined 1997-2006 wasfoundmiliwesiinediusy Hnsld
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Risk of death/Re-MI associated with NSAID treatment _HRici
1.45(1.29 62
79'7 gg l —o— 1.658,{1 504 ,es{
¥ g i | e ¢ 1.45{1.33-1 59]
8. ga 1.65{1.55-1.75]
All NSAIDs >90 days | F‘_—{H 1.55[1.46-1.64]
0-7 da h——— 137(0.96-1.93
714 ga@ | —— 2.27{1 693.04{
6§§ ggﬁ | —— 1971153253]
! —— 1,60(1.30-1.9]
Rofecoxib > 90 days —e— ”2{1 il
& ggé ’T_i:.'—*_( 1.27087-1.85]
-30 da —— 1.38(0.93-2.06
%8 %ga I —— 190}1.4&2.48%
Celecoxib > 90 days —eo— 1.62(1.33-1.97]
0-7 da }_I.._| 1.65[1.42-1.92]
I- g | —— 1.04[0.83-1.30]
4xad = 1.50[1.24-1.82]
Ibuprofen > 90 da | e 1.83(1.15-1.53)
326  reioie
3 1.53(1.40-1.
79'7 "SVS l —— ’ 3262753.86]
%8: aggé | —— 2121,69-267]
I— 0coiersc30 | — 212028
1.92[1 662.22]
7q-7 d o i | d - i 1.76(1.04-2.98]
ég g =3 . T 1.21[0632.32]
8. a ——— 1.20[0.74-1.93)
Naproxen >90 days f—— 1.15[0.80-1.65]
| 1,50(0.10-2.05]
0-7da )—[—0—1 1.10[0.85-1.42
e =0 1‘46{1}5-1.85}
230 da I ';_._4 1.341.11-1.62)
Others NSAIDs >90 da! —o— 1.54(1.35-1.76]
| 1.44{1 26-1.62]
05 06 0708091 1.5 2 .25 & 354 5
Hazard ratio for death/ Re-MI

1. HR at the beginning of the period of treatment with an NSAID =1.45 111

2. uaw risk 9zdsnsagnann treatment course (HR after 90 T =1.55 1¥i1)

3. Way N15ILATIEY NSAIDs uiagda wuin traditional NSAID @e Diclofenac §i HR for
death and MI at day 1-7 of treatment qﬁqmﬁ@ 3.26 M1
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Platelet

Thromboxane TXA2 L8672 inhibitor

Prothrombotic state

NSAIDs and CVS Mechanism

Endothelial

COX-1 . Arachidonicacid ., COX-2

tx =Ly x ¢

X Prostacyclin
PGI,

,l_w

Antithrombotic state

FitzGerald GA. N Eng Jmed.2004;351:1709-1711.

v & . ga  a - Y . o a '
YU risk ﬂElQLWiJ?J']ﬂSUULM@lIﬂ']{LGU cox-2 inhibitor. Luaﬂﬂ’]ﬂﬂa’]ulllall@]asllaq

prothrombotic state tag antithrombotic state %1% thromboemobolic WisnNTu
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In Vitro Selectivity: COX-2/COX-1 Ratio

rofecoxi
valdecoxi > 50-fold COX-2 selective

5- 50-fold COX-2

selective
meloxicamipy

fenoprofen
ibuprofen
tolmetin < 5-fold COX-2
naproxen selective
aspirin
indomethacin
ketoprofen

Warner et al. FASEB J. 2004:18:790-804 olac

-3 2 -1 1 2
Increasingly COX-2 Increasingly COX-1
Selective Selective

Range of C6X Selectivity for COX-1 and COX-2

satiulunsiieneilungs NSAIDs A35aR3 selectivity sie COX ¢e §aen#l nonselective
COX oA indomethacin, aspirin, noproxen, ibuprofen
F9azilnn3ued thromboembolic risk WoeNI1NgY semi-selective or cox2 selective f®

meloxicam, diclofenac, celecoxib, rofecoxib
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NSAIDs and Mi

* 2007, AHA focus update’

* Urged caution, particularly for COX-2 inhibitors (6 excess death per 100-person-
years)

* Use lowest dose for shortest period possible
* Duration of use®
* Danish National Registry study; 83,667 patients after Ml

* NSAID use associated with higher risk of death and recurrent Ml at beginning of treatment
* Risk persisted throughout course of treatment, = 90 d
* Passage of time after MI®
® Danish National Registry study; 99,187 patients after Ml

* NSAID use associated with higher risk of coronary death and MI for at least 5 yr
after first MI

* Circulation.2007;115:1634-1642
? Circulation.2011;123:2226-2235
? Circulation.2012;126:1955-1963

INNSANYINETUNIMEENNT debate Niwauu Tudl 2015 USFDA Tdesnunusynisidu

label warning 71 NSAIDs may increase the risk for heart attack or stroke.uonanil

FDA na1vin ndnguliiiiieenafiazna1yin NSAIDs fmladiadnudesaamisesindniu (weily
. . < =2 v

guideline ﬂmmmmﬂ‘ﬁ naproxen)



Analgesics: Nonsteroidal Anti-Inflammatory Drugs,

and Cyclooxygenase Il Inhibitors

* Epidemiological studies and retrospective analyses of RCTs have suggested that
nonsteroidal anti-inflammatory drugs and selective cyclooxygenase Il enzyme
(COX-2) inhibitors may be associated with an increased risk of death,

reinfarction, cardiac rupture, hypertension, renal insufficiency, and HF.

® Nonsteroidal anti-inflammatory drugs and COX-2 inhibitors are contraindicated in

patients with STEMI. They should not be initiated in the acute phase and should

be discontinued in patients using them before hospitalization.

Circulation. 2013;127:e362-e425
2013 ACCF/AHA Guideline for the Management of ST-Elevation Myocardial Infarction

NSAIDs U contraindication TugUengu STEMI
WudMslY NSAIDs TugUaengul Quiiinl risk of death, re-infarction, cardiac rupture,

hypertension, renal sufficiency wag HF Lo
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Anti-Ischemic and Analgesic Medications:
Analgesic Therapy

Recommendations COR | LOE
In the absence of contraindications, it may be reasonable to
administer morphine sulfate intravenously to patients with
NSTE-ACS if there is continued ischemic chest pain despite | |lb B
treatment with maximally tolerated anti-ischemic
medications.
Nonsteroidal anti-inflammatory drugs (NSAIDs) (except
aspirin) should not be initiated and should be discontinued B
during hospitalization for NSTE-ACS because of the
increased risk of MACE associated with their use.

*MACE:major adverse cardiovascular events Amsterdam et al.2014 AHA/JACC NSTE-ACS Guideline

COR =class of recommendation LOE=Level of evidence

1 Tu NSTE-ACS guideline wugi1i1 wnliil contraindication #9871 morphine sulfate

a v . A Ao = =3 v ' Y = Y
Asiaenty morphine TunguUag ACS Nipsiennisiduniensiumetuliaeiinig treat
P88 anti- ischemic drug 138U3eeLal COR lib, LOE B
2. NSAIDs #nv3u aspirin Liasld uagesugaldlussninamadnsunissnslusnmelses
ACS W51zazdafiy risk ¥09n15LAn MACE mngalgsalu COR=IlI(harm) , LOE=B.
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Risk Reduction Strategies for Secondary Prevention

Recommendations COR | LOE
Patients who have undergone PCl or CABG derive benefit
from risk factor modification and should receive counseling c
that revascularization does not obviate the need for lifestyle

changes.

Before hospital discharge, the patient’'s need for treatment

of chronic musculoskeletal discomfort should be assessed,

and a stepped-care approach should be used for selection

of treatments. Pain treatment before consideration of C
NSAIDs should begin with acetaminophen, nonacetylated
salicylates, tramadol, or small doses of narcotics if these
medications are not adequate.

It is reasonable to use nonselective NSAIDs, such as
naproxen, if initial therapy with acetaminophen,
nonacetylated salicylates, tramadol, or small doses of
narcotics is insufficient.

lla C

Amsterdam et al.2014 AHA/ACC NSTE-ACS Guideline

feusananIn.fUienmslizunsussdiunmzanuidulin Waeld stepped care

= ¥V LY 1 = =4 £
approach lumsidenlden nmganulinszaussuisliuna msidenld
acetaminiophen, tramadol %3814 small doses of strong opioid wnfansngalglilana
COR I, LOE C

Tunsaldududasld NSAIDs saufunsidesidu Inandduldudlrdaliiesnenazseiu
anstale o19fiansaidon ngu NSAIDs 7y Non-selective cox-2
COR lla, LOE C
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Risk Reduction Strategies for Secondary Prevention

acetaminophen, nonacetylated salicylates, tramadol, small
doses of narcotics, or nonselective NSAIDs. In all cases,
use of the lowest effective doses for the shortest possible
time is encouraged.

Antioxidant vitamin supplements (e.g., vitamins E, C, or
beta carotene) should not be used for secondary prevention
in patients with NSTE-ACS.

Folic acid, with or without vitamins Bg and B,,, should not be
used for secondary prevention in patients with NSTE-ACS.

Recommendations COR | LOE
NSAIDs with increasing degrees of relative
cyclooxygenase-2 selectivity may be considered for pain
relief only for situations in which intolerable discomfort
persists despite attempts at stepped-care therapy with b c

Amsterdam et al.2014 AHA/ACC NSTE-ACS Guideline

Tudiuas NSAIDs 9 selective ¢19 cox-2 1n9) AvsRATaIAlglunSUNNURDINT

Iapeanaelulawiu Gl irritate

Inedinereunagly stepped care therapy waa wazeg1dun lgluvuina wag Talu

szozIaNdus vty COR b, LOE C

32



UHTBNUNAULAGA
EEsauenn

Risk Reduction Strategies for Secondary Prevention

Recommendations
Hormone therapy with estrogen plus progestin, or estrogen
alone, should not be given as new drugs for secondary
prevention of coronary events to postmenopausal women
after NSTE-ACS and should not be continued in previous
users unless the benefits outweiah the estimated risks.
NSAIDs with increasing degrees of relative
cyclooxygenase-2 selectivity should not be administered to
patients with NSTE-ACS and chronic musculoskeletal
discomfort when therapy with acetaminophen,
nonacetylated salicylates, tramadol, small doses of
narcotics, or nonselective NSAIDs provide acceptable pain
relief.

Amsterdam et al.2014 AHA/JACC NSTE-ACS Guideline

wait U8 NSTE-ACS #1n19¢ chronic musculoskeletal pain siasly NSAIDs 7 Ju cox-2
specific Tunsdild Acetaminophen, tramadol %38 small doses of narcotic 38
nonselective NSAIDs waagalafau
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Stepped-Care Approach to Pharmacological Therapy for
Musculoskeletal Symptoms in Patients With Known Cardiovascular
Disease or Risk Factors for Ischemic Heart Disease

N

o Select patients at low risk of
thrombotic events .
o Prescribe lowest dose
required to control symptoms
o ASA 81 mg in all patients
with PPl added in patients on
ASA and NSAIDs to decrease
risk of upper GI bleeding

A - Non-COX-2 selective NSAIDs

¢ NSAIDs with some COX-2
selectivity

COX-2

selective

NSAIDs

\"«».\ o Acetaminophen, ASA, tramadol, narcotic analgesics
R (short-term)
. Nonacetylated salicylates
\\
N

Regular monitoring for sustained
hypertension (or worsening of prior blood
pressure control), edema, worsening renal
function, or GI bleeding

o [f'these occur. consider reduction of dose
or discontinuation of the offending drug, a
different drug, or alternative therapeutic
modalities, as dictated by clinical

circumstances

Amsterdam et al.2014 AHA/ACC NSTE-ACS Guideline

‘U‘waqﬂiu stepped care approach Tun135n1 musculoskeletal symptoms aaeenszdu
Unlungu cardiovascular disease Mgaﬁﬂaaﬁﬁ risk factor 619 Ischemic heart disease
ASLEBNbTEN acetaminophen, ASA, tramadol, narcotic analgesic (Short term) y3anon-
acetylated salicylates 1Jusausnnau

wmnfidevuld aswdeuslu non -COX2 selective NSAIDs sasasundu NSAIDs with

some COX -2 selectivity
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Pain management in Heart failure
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Analgesic : Morphine and AHFS

* A recent observational analysis from the ADHERE registry suggested that the use
of morphine is associated with worse outcomes in AHFS, including the need

for mechanical ventilation, a longer length of stay, a higher ICU admission rate,
and a higher overall risk-adjusted mortality."*®!

* Although HFSA guidelines do not provide a formal recommendation for the use of
morphine, they do state that it should be used with caution, especially in patients
with altered mental status and impaired respiratory drive.”!

* ESC guidelines state that morphine should be considered for patients with
severe symptoms of AHFS plus restlessness, dyspnea, anxiety, or chest
pain.™ V. bolus doses of morphine sulfate (2.5-5 mg) can be considered and
repeated as necessary; however, careful attention must be made to monitoring of
respiratory status.

®* ACCF/AHA guidelines do not address morphine use for AHFS.

AHFS: Acute Heart Failure Syndrome Am J Health Syst Pharm. 2011;68(1):21-35.

1n13AnwY1 observational analysis 114 ADHERE registry #u31 A4 morphine &
anuduiusiunisiin worse outcome lu acute Heart failure syndrome aulugensil
#asld mechanical ventilation (w3asaemela), Fesueu swuiuiy , s admit IcU Tu
fnduiigetu worfinunnuidsslensideTinfugtu
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From: Consumption of NSAIDs and the Development of Congestive Heart Failure in Elderly Patients
An Underrecognized Public Health Problem

Table 3. Use of Nonsteroidal Anti-inflammatory Drugs (NSAIDs) by Patients With a First Episode of Congestive Heart Failure

No. (%)
T 1 0dds Ratio (95% Confidence Interval)
Cases Controls T ]
(n = 149) (n = 272) Crude Adjusted*
Nonprophylactic aspirin
Use in the month prior to hospitalization 18 (12.1) 25(9.2) 1.3(0.7-2.5) 1.5 (0.7-3.3)
Use in the week prior to hospitalization 16 (10.7) 18 (6.6) 1.6(08-34) 2.0(0.8-4.7)
Nonaspirin NSAID
Use in the manth prior to hospitalization 33(221) 40 (14.7) 1.6(1.0-28) 2.4(1.3-45)
Use in the week prior to hospitalization 30(20.1) 32(11.8) 1.9(1.1-34) 26(1.3-52)

Any NSAIDt
Use in the week prior to hospitalization 44 (29.5) 46 (16.9) 2.8 (1.5-5.1)

*Adjusted odds ratios were calculated from conditional logistic regression models. Adjustment was made for history of heart disease, renal disease, respiratory
disease, and peripheral arterial disease, the use of B-blockers, calcium channel antagonists, antidiabetic drugs, and oral steroids; and age in years.
1Refers to the use of any NSAID other than lov-dose prophylactic aspirin.
first time admission for CHF

Use of NSAID i 26.3 (5.8-119.1) The relationship between consumption of nonsteroidal anti-inflammatory
; drugs (NSAIDs) and a history of heart disease in subjects presenting with
History of Heart Discase No NSAID 25 (14-43) their first episode of congestive heart failure. Data refer to odds ratios (95%

confidence intervals) for development of first episode of heart failure. The
exposure category Is use of any NSAID in the previous week.

Use of NSAID 1.6 (0.7-3.7)

No Heart Disease

Mo NSAID 10 (Reterence) Arch Intern Med, 2000;160(6):777-784,

FUaeiild NSAIDs wuindiaudesiifiosusy admit sw.éeiEes CHF A 2.1 Wi
ueanINEEelE NSAIDs wagldsunadnindnudalusm. dae HE gaduasasiwesngy
fian admit §e HF weilailfld NSAIDs

fueiiiuseSatlsaiila Sanudesiios admit fe CHF gafla 10.5 windm3ugild NSAIDs
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NSAIDs & COX-2 inhibitor in HF

Recommendations Class Level

NSAIDs or COX-2 inhibitors are not I B
recommended in patients with HF, as they

increase the risk of HF worsening and HF
hospitalization

Eur Heart J 2016:37(27):2129-200.

ety Guideline vae ESC Fslaluugtlilyd NSAIDs %58 COx2 inhibitor TugUag HF
\HesanazBeyinliliinauidesiiaziin worsening and HF 1 LlosaniinnisAsvesiden
uazule
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Cardiovascular Syndromes Related to
NSAID Use

*Fluid and electrolyte abnormalities

*NaCl and water retention with edema
formation

*Hyperkalemia

*Congestive Heart Failure
* Fluid retention and blunting of diuretic
efficacy

*Hypertension, blood pressure control
disruption

Cardiovascular syndrome iduwusnun1sty NSAID laun

A13LA9 Fluid ag electrolyte imbalance AamsAivendenasiin innne
hyperkalemia

lungueie CHF An fluid retention wazdauataussaninmvasnislden diuretic
t]

\inn1e hypertension d@axasan13AIUALAUAULATA
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Pain medication may cause worsening heart disease

guAUIRD1vI Il ulaneag
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Analgesics
COX, nonselective X Major B Prostaglandin Immediate
inhibitors (NSAIDs) inhibition leading to
COX, selective X Major B sodium and water
infibitors (COX-2 retention, increased
inhibitors) systemic vascular
resistance, and
biunted response to
diuretics
Anesthesia medications
Inhalation or volatile anesthetics
Desflurane X Major B Myocardial depres- Immediate | Sole induction alone
Enflurane X Major B sion, peripheral is not generally
Haloth Mai B vasodilation, attenu- used because of
alothane X il ated sympathetic hemodynamic
Isoflurane X Major B activity instability and airway
Sevoflurane X Major B irritation in patients
with HF
Intravenous anesthetics
Dexmedetomidine X Moderate B a,-Adrenergic Immediate
agonist
Etomidate X Moderate B Suppression of Not generally used
adrenal function for maintenance of
anesthesia
Ketamine X Major B Negative inotrope
Propafol X Moderate B Negative inotrope,
vasodilation
Circulation. 2016;134:00-00,

EJWﬂEj&J Analgesic oA COX, nonselective inhibitors wag COX selective inhibitors ¥l
\in exacerbate Tugfthe HF la smenalnnisludues prostaglandin 41lug sodium waz

water retention Ly systemic vascular resistance



Neurological and psychiatric medications
Stimulants X Major (with B Peripheral a- Unknown
overdose) and and p-agonist
minor activity
Antiepileptics
Carbamazepine X Major [ Negative inotrope Immediate | Reversible on
and chronotrope; (with discontinuation
depresses phase overdose) to
2 repolarization; intermediate
suppress sinus
nodal automaticity
and AV conduction
Pregabalin X Moderate to c L-type calcium Immediate to
minor channel blockade intermediate
Antidepressants
Tricyclic X Moderate C Negative inotrope, Intermediate | Reversible on
antidepressants proarrhythmic todelayed | discontinuation
properties
Citalopram X Major A Dose-dependent QT | Intermediate | Not recommended
prolongation in patients with
uncompensated
HF; do not exceed
40 mg/d
Circulation. 2016;134:00-00,

El’mijs.l adjuvant l@un Carbamazepine Fadu first-generation antiepileptic il
Tassadraniiow TCAs Fdldlunsdnwisesnisuueisuaiuas neuropathic pain Fafikase
nsdsdyayrauszan 1dlugnis block sodium channels. vinlviiinen1s hypotension,
bradycardia, wargavingyinliiineINsLazeINISHaNIIaINIE I laauLa?
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Neurological and psychiatric medications, continued

Antimigraine medications

Ergotamine X

Major

Methysergide X

Major

Excess serotonin
activity leading to
valvular damage

Delayed

May not be
reversible with drug
discontinuation

patients without known or suspected coronary artery disease

Circulation. 2016;134:00-00

UaNaNT Methysergide Ua% ergotamine Jusyiiugues ergot deldlunssnulunsu &
Ergotamine Hu alpha adrenergic blocking agent ﬁﬁmiﬂizéj’uﬁ smooth muscle
1nenss 199 peripheral wazdi cranial blood vessels nnalniifin1suds serotonin #ifiuan
lUoafinaidelnensaiunisiin valve fibrosis a1nn1sly methysergide wag ergotamine
Frdupufanlainsuiinisuushlilugiaonguiifio nqu Triptan muindaudedas

fNT5LNA cardiovascular adverse event

® According to the Triptan Cardiovascular Safety Expert Panel, the safety profile of triptans is well
defined and appears to reflect a very low risk of serious cardio-vascular adverse events in
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Prescribing Pitfalls in Cardiovascular disease : Case study

f78819 Pitfall wagnIMANEN
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HTI9TNNIENU BP 94/60 mmHg , HR 62, BW 53, O2 sat 94%
giiFuUsENuey 1

ASA(81) 1x1 pc

Clopidogrel(75) 1x1 pc

Simvastatin(10) 1x1 hs

ISMN(20) 1x 2 pc

Isordil(5) SL 1x1 prn
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Pharmacist's Note Physician's Note
(Include OTC, Herbal, Vitamin, Supplement) Actual | &
Dose/Route/Frequency dose taken é No G o

fins Piroxicam 4-5 733 lualeanw
Iefanuen dasfimnnzthendsunn

P & L)
159 admit sw. A luiila 10 FuriausnIn.
an o X
3117 wazdanuaudnt 80-200mmHg

Pharmacist.......... ol ........... Physician.......)..
Pharmacist’s Note Physician's Note
Cate: KM vy CASGED S31, LI wip CHTO (B/58), WT, OLF s wodsern

WU W clinic 1" vk /7758

- —
Yo O = Qe Firmsicas laen hum

15t visit HF clinic

15 visit 1nn199nUSEIR wuiu Piroxicam 4-5 59 T4 1 dUann
197103181 A9RUNS1ZUINNAILIN L9 admit S, A T 10 Junauusw.
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R i 2 nangnan 2558
a @ HEART FAILURE CLINIC
‘ MEDICATION RECONGILATION FORM Neme s A1l
2" yisit HF clinic
Pharmacist's Note Physician's Note
Medication Name g
Include OTC, Herbal, Vitamin, Supplement Actual dose
( Dose/Route/Frequency g taken g Note g Change Note
LM W fb )5

1.  ASPIRIN 81 MG / 1*1 pc V.4

2. ATORVASTATIN 40MG 1*1hs il o

3. CARVEDILOL 6.25 MG %*2 pc 74

4. ENALAPRILS MG %*2 pc 0 {2

5. FUROSEMIDE 40MG 1*1pc ) Vac b

6. ISON SUBLINGUAL SMG SL1* PRN 7 B

7. LORAZEPAM 0.5MG 1*1hs IR

8. OMEPRAZOLE 20 MG 1*1ac .

9. SENOKOT 2*1hs M-I

10. SPIRONOLACTONE 25 MG 1*1pc /

11. CLOPIDOGREL 75 MG 1*1 pc A

12, Ash C32%) 3 \ - |

13. Clopidogrel (B 7 1 | §

14. Yepngmmil  [40) 124 2L

15.  ISmp (20) 12 410 / I

16, s\mvooptin (40) 231 ¥

7. Furowwids re0) 2x1 86O ey

18. ‘Ihmphgm“emmj Ve : 1Ay

19. Ty buta iy (9.6 Axa A

20,  Senoko} 249 /] %1 NMom »
Nurse... |00 25000...000.....cco.... X]..L.. | Pharmacist........... T TO— PHYBIIL v ctsiicriemismmiis
Nurse's Note < i Pharmacist's Note Physician’s Note
met : Ehahio) Wy Lo R AL ?.t.\c\\-g\& Case: ... "

2M visit wulggngdounnswsudain waglasueiliaslasuludUieiladuman
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G AR Lablest K- CreGFR 743, [ ramewn eard
@ NEDCATION RECONCKATIONFORM. L RB.sce s HOMGss s AB.
= Digoxin evel, R, 4t visit HF clinic
Pharmacist's Note Physician's Note
Medication Name s
(Include OTC, Herbal, Vitamin, Supplement) Actual
Dose/Route/Frequency dose taken g Noks g Change Nots
HF clinic (3/12/58)
" ASPIRIN 81 MG 1x1 po / [} /
2. CARVEDAOL 25 MG 12 pe 7 12 | Badoyidialt /
3. ENALAPRIL 10 MG 12 pe ' 2
4, FUROSEMIDE 40 MG Yext po / fo | mulx) gl wamipl] 7
5. LANOXIN PG 0.0625 MG 1 pe 7 ) bl et
6.  SPIRONOLACTONE 25 MG 1x1 pe 7 | duinsiog iy 74
| 7. moNoLIN 20 MG 1x2 pe J ¥}
8. SMVASTATIN 10 MG 21 hs Py 0
9.  seNokor 4x1 hs 2566
10. COLCHICINE 06 MG 1x1 pe J q |
11. OMEPRAZOLE 20 MG 1x1 ac / 3
<I7__TRAMADOL 50 MG 1abpm g B—> | 13,41,k O
13, LORAZEPAM 1 MG 12 tab hs hs £
ERTRALINE 50 MG 1x1 pe | o]
15. ANALGESIC CREAM Apply BIO pn -
P )
Pharmacist.. BE-PHA. "l | Physician. Y V> _____
Pharmacist's Note . - 2542054 = 35,997 % Physician’s Note
*Case: (CM (EF=18,06/58) s/p CABG (0 53), LBEBB
2 s/p CRT-D (08/58), HT, DLP
ey E Good comptiance [ Non-comptiance
e
w3 BAL )3 0kgln’ NSADs syulmieseiniug
iy i
s LT PR I _ ﬁ ; : o e
Wilaanw Tramadol 1x2 pe Lil# 1x3 pc 39NN Analgesic cream NNgHan
aamsdailn 9w 9 lususrenaannlamin Amitriptyline(2

wNng3aiia Tramadol 8w weak opioid Tisauiiu muscle relaxant Tugthesel usf
galanansanuemsvinvesthele
AUaeddlusueniedinlndtnuiu 1adu amitriptyline
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9. SENOKOT 21 hs /
| 10, COLCHICINE 06 MG 1x1 pc W 0 /)
. 11.  OMEPRAZOLE 20 MG 1x1 ac / &) = G %o k.\*/
12, TRAMADOL 50 MG 1 tabpm q. 8 hr - L Bl 7 5th visit HF clinic
13 LORAZEPAM 1 MG 1-2 tab hs 2x10s 40 ANnhYRSTh rﬂm&u/
14. SERTRALINE 50 MG 151 pe / 55 | want /
15, ANALGESIC CREAM Apply BID |
16, TRIAMCINOLONE 0.1% Apply BIO |
iz ] o | Y !
NUPSE....ccocoo. VR Pharmacist.......... 2820 Physician.......... o
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*A 72-year-old man

*U/D: Aortic valve replacement with SJ on
warfarin x 5yrs with stable INR

HT, DLP, Neuropathic pain on gabapentin

Alevgeny 72 Y

)~ wa  ja Y = A o & .
JUsziRasuaunlaiaukuulane NaNLrIeaaY aortic valve
eurfSuUsEnIU warfarin wazanuisa controlled INR o lugiaiwmungay
{Uredllsasaulu HT, DLP, neuropathic pain $uuszn1u gabapentin o
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Current Medications

=Warfarin(2) 1x1 hs

= Amlodipine(5) 1x1 pc
=Simvastatin(10)1x1 hs
"Gabapentin(600) 1x1 hs

* 1 mo later facial nerve pain is not improved, physician change the
regimen from gabapentin to another...

*Lab(Today): INR 1.3, normal liver and
renal function

gniildtlag i

Warfarin(2) 1x1 hs

Amlodipine(5) 1x1 pc

Simvastatin(10) 1x1 hs

Gabapentin(600)1x1 hs

AU8TUUsENIU Gabapentin TUud? wsionsUandalaiitu wmdFaudeueninm
neuropathic pain Tilval ndssuusenuly 1 hieu A1 INR veUlsanmde 1.3
Alab BuUnf
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Q. Which of the following drug reduce
anticoagulant effect?

A. Carbamazepine - Lab(Today): INR 1.3
B. Toplramate « normal liver and renal function
C. Pregabalin

D. Lamotrigine

Andeiningrelasulumesneyls
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INDUCES INHIBITS METABOLIZED BY
DRUG cyp UGT cYp uGT cYp UGT
Carbamazepine 2C9/3A Yes 1A2/2C8 No

209/3A4

Ethosuximide No No No No ? ?
Gabapentin No No No No No No
Lacosamide No No No No 2C19 ?
Lamotrigine No Yes No No No Yes
Levetiracetam No No No No No No
Oxcarbazepine 3A4/5 Yes 2C19 Weak No Yes
Phenobarbital 2C/3A Yes Yes No 20919 No
Phenytoin 20/3A Yes Yes No 209/19 No
Pregabalin No No No No No No
Primidone 20/3A Yes Yes No 209/19 No
Rufinamide 3A4 20919 No ? No Yes
Tiagabine No No No No 3A4 No
Topiramate No No 2C19 No
Valproate No No 209 Yes 209/19 Yes
Vigabatrin No No No No No No
Zonisamide No No No No 3A4 Yes

CYP cytochrome P450; UGT, uridine diphosphate-glucuronosyltransferase.

MABUAD carbamazepine ns1wilu enzyme 2C9 uay 3Ad inducer @sazyinlsian INR an

A
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Fig. 2. Weekly mean International Normalized Ratio (INR) during . ; , " ; ;
cotredtment with watfarin and carbamazepine, The INR was inter Fig. 4. Changes in prescribed warfarin dose during concomitant car-
2 arfarin and ca ; 4 -

g : : amazepi ; ans and 93% confi intervals).
polated to allow inclusion of weekly values for all patients. Brackets bamazepine treatment (means and 95% confidence intervals)
denote 95% confidence intervals.

J Thromb Haemost 2016; 14: 765-71.
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Clinical Pharmacology

& Therapeutics

Warfarin Interactions With Substances Listed
in Drug Information Compendia and in the
FDA-Approved Label for Warfarin Sodium

M Anthony‘, K Romero!, DC Malone?, LE Hines?, L Higgins“ and RL Woosley!

Interactions of warfarin with other drugs or substances can pose a serious problem. We assessed three drug information
compendia—Clinical Pharmacology, ePocrates, and Micromedex—and the warfarin sodium (Coumadin) product label
(August 2007) approved by the US Food and Drug Administration for listings of interactions between warfarin and drugs,
biologics, foods, and dietary supplements. The drug information compendia and warfarin label differed greatly as to the
total number of substances that interact with warfarin. Of a total of 648 entries from the four sources, only 50 were common
to all the sources. The types of substances listed as interacting with warfarin were entire classes of drugs, individual drugs,
and combinations; biologics; dietary supplements; foods; alcohol; and tobacco. These sources were then examined for
classification by severity of interaction and the underlying evidence base. This study provides evidence that there is little
concordance among commonly used drug compendia and product labels with respect to interactions involving warfarin.

Clin Pharmacol Ther. 2009 Oct;86(4):425-9

ngudeya Drug interaction Y8481 warfarin Usgana 4 §1udeya wuin
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. Table1 Substances listedin all four sources

0
' @etaminophen Fenofibrate Micronazole  Rifampin

Allopurinol <F|uoxetine> Nafcillin Salicylates

Amiodarone Flutamide QSAIDsj&rtraline )

Azathioprine Fluvastatin (Paroxetirb Simvastatin

@bamazep@@voxamine Phenytoin Sucralfate

Cefazolin Gemfibrozil Propafenone  Sulfinpyrazone
Chloramphenicol Glucagon Propoxyphene Tamoxifen
Cimetidine Griseofulvin Propranolol Thrombolytics
Dicloxacillin Heparin Quinidine (Tramadol s
Disulfiram Influenza vaccine  Quinine Vitamin K
Ethanol Lovastatin Raloxifene Zafirlukast
Ethacrynicacid  Methylphenidate Ranitidine Zileuton
Ezetimibe Metronidazole

NSAIDs, nonsteroidal anti-inflammatory drugs.

naueuAtInndsenuIitasded INR laun Acetaminophen, Fluoxetine,

Carbamazepine, Fluvoxamine, NSAIDs, Paroxetine, Sertraline, Tramadol
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Pain Medications & Warfarin

* Acetaminophen; may be a better choice. (Although these should not be taken
in excess > 3 g/dayTlNR)
® NSAIDs can increase risk for serious bleeding. €>INR, T[NR

*® if that's not possible, advise patients to use NSAIDs with caution
® Opioids : morphine, codeine, fentanyl, methadone, tramadol (TINR)
® Adjuvants drug

® Anticonvulsants: gabapentin, pregabalin, topiramate, carbamazepine (wlr INR)
® Antidepressant: fluoxetine, fluvoxamine, sertraline, escitalopram, paroxetine,
venlafaxine, amitriptyline, duloxetine, nortriptyline (TINR)

* Musclerelasant: orphenadrine, tolperisone

Ineasy AN Drug interaction fug warfarin

lAuA acetaminophen MnsuUsEyIUNINNIT 3 g /day 913vil1AT INR qqﬁulé’

NSAIDs 819¥111%A" INR Lﬁmqﬁw%aimﬂ?{ﬂuuﬂm uiinAdeavensiidonsents
Opioid ffifinatfiudn INR léfun tramadol

Adjuvants drug Tungu anticonvulsant laln carbamazepine fnaan INR

Antidepressant {iaunneinawia INR
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Summary

® Patients with CVDs often have a high medication burden
consisting of multiple medications and complex dosing regimens

® Healthcare providers should conduct comprehensive medication
reconciliation at each clinical visit and with each admission.

¢ Patients should be specifically asked about drug, dose, and
frequency of all their medications, including OTC medications and
CAMs.

® It can be beneficial to educate patients on the following aspects of
OTC medications and CAMs

unasy
AUeNgu cardiovascular disease dninsldemaned
15911 medication reconciliation dutigegrunlunisanmunisidervediae
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