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Adverse event (AE) vs Adverse drug event (ADE)

Jonwsou

WutkaMsadliWous:aoANNQdus:K310NSSNUN

Joncino
4 ™
Adverse event Adverse drug event
D1DdUWUS KSo [Wauwus [asSunisUs:=Lguuanon
AUNMISIBoINia JADUAUWUSNUNISTBEN

AE Il‘ Us:ziousn0AMUduWUSAUMStBen Il‘ ADE

Js:=lgunAo1uauwuss:ko10 AE nuan lagwoisoun

o Time relation 9 Dechallenge
e Other cause o Rechallenge

p. "y
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Dechallenge vs Rechallenge
and Desensitization

Rechallenge

nmslasuwaanoun
AaoudusMIKLAQ
o1NMSTLWOUS:a0ABNASD
KavYINDINISILWVUS:a0A
Alnatunsousnmelu

& y
Desensitization

NSzUDUNIStUMSsaQuNNSoININDAUNUYDVS10NY
lagmstsromelasusntuvunaupunou
La:tWuUSIcustduahdudu 1watksomenucoanla
* posMMeglaNsquavDouwne *
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Adverse drug reaction
vs side effect vs drug allergy

Adverse drug reaction

mﬂjsIUWoUs:aoﬁmnmswm
ALNQUUS:=KII0NISIBaNtuvuNIQUNG
ua:=lasunisus:1oulai>oNoAIUdauUwWUSAUNISBan

s N N
Side effect Drug allergy
(21MsUNoLAYD) (21Msuwen)
omsTuWoUs:avARIAadU o 1NMSIUWOUS:avA
oINMSBenuunauna FilﬁoanJjﬁEm
la:dauwusnuntuauua NMOVNDAUAUUDVSIONEY
NVNFBINEUDVEN cioennlasu
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Preventable adverse drug reaction

o1MsliwoUs:avAonMstdennansalooniu
KSoaanDIUsULsY(a TagwostuNULUDNIVNMISUS:LDUUDY
Schumock&Thornton fddokdvdataonnnokua 7 Jo
AMmaouldu “” omsluwous:avAdudSa31du
Preventable adverse drug reaction
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Harm

S:AIUADIUSULLIS DUDVADIUAAIALAGDUNMVENNEVNACDRUDE
aJincunuov National Coordinating Council of Medication
Error Reporting and Prevention (NCC MERP)

INaUNns=QuAIUSULSVUDYAUAa1IatAdaunvanaiy NCC MERP

A TudAxwuAa1andsuliadu udbikanmsainoomiikiia
AWAANOIAADUTS |

B OAwmanandauliodu udlbiusuasiecionUoe
luaomﬂﬂmumammaauiumnowu:}a

C ummumammaaumouu umImUuaumswmaana
ﬂouumm:numammaguuua ILJﬂowLJ:)EJuaj

D UAdwAanalndaulnadu lLU[UlUUDUDSWEJC’]DNUL'JDEJ
maomlUumaoumsmpmule:)alwumu

E U,duAaanalndsulnadu uas lLJuaumswmawdnmwaommsw
SjunomuJumaolosugwssnmhsaummwumu

F dadoiunanatrdauliiodu ua-lduduasigcdaUdatweusonsd
soufivditdudiooldsunmssnutulsowenuia
KSoEQS:8: ljm?umssgumjfuisowmmaaaﬂlu

G OA>wAaQlAdDULNOYU Ua: WOuBuasecioRIUIEMDS

H ummummmaaumouuua uJuaumswmawu:)aaumauﬁouﬂ'ﬁﬁm
ummumammaau 1a }Uuaumswaaumamm

| TAdwAaalAdpuliadu ua: lLJuaumswmawdnaaunouﬂmm

Adverse drug reaction AlUlaiAaDINAIWAAIOIAGDUNVENTLADVS:Y Harm level
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anuou=lawn=uovotMsliuwous:aoA 2 Us:=inn

o Immunologic e Non-immunologic

- oIMIslUauwusnuWwano . IfiaoMsiatunsousnnIasusn
LNABONEN - vamsUoym lag

- NMsQDuauovasulkned O KEQlBYT NSCUNSULLSD
luauwusnuuJsunouan o Kknlusuuso o1olB5S

. [ lag-time uMsSugnASoOLSN aqQuuiQen
weiononoAUAULADD:LAALSD aaAUISONMSTREN KSD

- DINMsINaonNUNNSeN 210lKenUpvniunoulken
nNvNUAUNU + WUdggvuainsatsenuu

- eosinophilia auuauuoiuwen tunsvaoivlia

waluo eosinophilia Tula
KuUNgAIUNUUWEN

- KyQYLLadDIMSAUU
gnu g1/wunualaddooy
tus1oNe

- KINtBaNLaU/TAsoasiomoLAi
AANYNU D=MTIKLNaNISUWE

— -

Snenns: sA.as.nodlwen 20ANdSN 91050 Butani L, 2002 ; Hewit RG, 2002.
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UoduitngddoonuonmsliWwous:aoAsda Immunologic
(Hypersensitivity KSo Allergy)

o Molecular size

. Macromolecule (MW > 10,000) imp Complete antigen
1wu WsaAu (3AGu, immunoglobulin), TwaiwJina (insulin)
- Small molecule nmp Hapten Sunu
UsGiutusromenanattu complete antigen RS [ 1 V([T MR ETel =19
15U £1Nau penicillins, sulfonamides

e Metabolites

- 15U Penicillin nmp Penicilloyl group (major metabolite)
Sunulusautusionmenangidu complete antigen

9 Contaminants

- IBU amidase o1nNns:zuscumMswaa ampicillin 910 penicillin

o Other ingredients

- 18U Dye, Wool fat (Lanolin)

KUIEIK: MW = molecular weight

SNENSs: Sﬂ_ns,ﬂfg_'[WEll_l :)Dﬁﬂuj's_nu' anodu: US Center for Drug Evalution and Research, 2002).
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S:UUNDAUNURLREIAUIMSTUWOUS:a0Asda Immunologic
(Hypersensitivity KSo Allergy)

o Humoral immunity: Type |, Il ua: lli

Plasma cell
@ + B lymphocyte ,f nmp Antibody
Memory cell

9 Cell mediated immunity: Type IV

Sensitized lymphocyte
@ + T lymphocyte 4
Memory cell

1UDS:UUNDAUAUWU antigen (Ag) ASousn
NVN1ISas1v antibody wa:=Nisns:Quikina sensitized lymphocyte
aoutkodtsaius:zuiou 1-2 U1Kk Duo:-wsSauuaauoINSLwWen

* gnucazsuansonmsuwilciaziivu tsoalcionu *

LS A

5nenns: sA.as.Nod.Iwen 2oANISNY #1030 Riedl MA et al 2002 Am Fam Physician. 2002 Nov 1,68(9)1781-1791
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nalnmstnaoiMsiiwous:avAslda Immunologic
(Hypersensitivity KSo Allergy)

L)YI=H Il Immediate type (IgE)

. mast cell in tissue
[1“ antigen ]II»B cell nmp plasma cell i IgE{ pasophil in blood

1-2 auar

[2”* antigen]ll» Ag dU Ab-fixed mast cell K39 basophil MK

_ - di 91N histamine, leucotriene,
LNANISKav mediators platelet activating factor

onset ypve1MSsLJDD antibody wsou d@dutkod Tuiiiu 1 $2Iuo Juon dose gome

D 1NISLULaQv

- SsuUMOLGUKTD: moaunmunlha naoaaudu

- SUUWDKUYD: urticaria (mstEJIu 24 s, quIosumm)
angioedema

- S:UUMOLAUDIKIS: DIDYU, UDQnNov, NovLds

- ssuuUaand:=: madaaid:=uog, Uscauou:Uaand:

. SzUUKDIDIAzKaDAldna: ADIJAUAN, BN

runeker: IgE = immunoglobulin E
Ag = antigen, Ab = antibody

5nenns: sA.as.Nod.Iwen 2oANISNY #1050 Riedl MA et al 2003 Am Fam Physician. 2003 Nov 1,68(9)1781-1791
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nalnmstnaoiMsiiwous:avAslda Immunologic
(Hypersensitivity KSo Allergy)

J)/I=NIl Cytotoxic reaction

[151t antigen ]u»B cell ump 1gG, IgM (antibody)

1-2 adaw

(27 antigen| nmp Ag SUD cells I IgG, IgM Sufiu Ag Ao
cells mtitha cell lysis

onset upvo1MSIUDI antibody wSou LINN3T 72 521U0

i A

Cells hgnriang

- red blood cell MKLNQ hemolytic anemia
- platelet mMikLNa thrombocytopenia

- neutrophil MIAINQ neutropenia

- laanwolgomv a o1n e, Uoq, au

Kunenker: IgG = immunoglobulin G, lgM = immunoglobulin M
Ag = antigen, Ab = antibody

5nenns: sA.as.Nod.Iwen 2oANISNY #1050 Riedl MA et al 2003 Am Fam Physician. 2003 Nov 1,68(9)1781-1791
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nalnmstnaoiMsiiwous:avAslda Immunologic
(Hypersensitivity KSo Allergy)

LY *SRUN Immune complex

[Ft antigen JII»B cell nwp 1gG (antibody)

1-2 adaw

[2'ﬂant|gen]n» Ag-Ab complex (excess Ag soluble)
rikifa cell lysis uaziodognritans

onset Upvo1MSIUDI antibody wSou LINN3T 72 521UY

o 1NISULaQo

- serum sickness
- cutaneous vasculitis

- urticaria
- hephritis
Y &
runekcr: 1gG = immunoglobulin G
Ag = antigen, Ab = antibody
5nenns: sA.as.Nod.Iwen 2oANISNY #1050 Riedl MA et al 2003 Am Fam Physician. 2003 Nov 1,68(9)1781-1791
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nalnmstnaoiMsiiwous:avAslda Immunologic
(Hypersensitivity KSo Allergy)

)/*I=B\A Cell-mediated

_ ns:AQu T lymphocyte WU
st 3
[1 antlgen]ll» antigen presenting cells

@ Thai HP msinausuBvUUansAosawusu
e

ump Sensitized T cell

1-2 aork

[2“d antigen] ump Sensitized T cell nmp 1fianiskav lymphokines

5 ch i f - dulsaasuyogmang antigen
21N chémotactic factor - ns=AQuUlAIBaandouILUVAD

onset UpvDIMSLUDID sensitized T lymphocytes wSou NN 72 32luvo

-

D 1NISLULaQv

- Monocyte activation: eczema, contact dermatitis
- Eosinophilic inflammation: maculopapular exanthema, DRESS,
bullous exanthema (15u SJS, TEN)
- CD4 or CD8 mediated killing of cells: maculopapular, eczema,
AGEP, fixed drug eruption
- Neutrophil recruitment and activation: pustular exanthema

’

Kunenke: DRESS = drug reaction with eosinophilia and systemic symptoms
515 = Stevens Johoson syndrome, TEM = toxic epidermal necrolysis

AGEP = acute generalized exanthematous pustulosis

5nenns: sA.as.Nod.Iwen 2oANISNY #1030 Riedl MA et al 2002 Am Fam Physician. 2002 Nov 1,68(9)1781-1791
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o1nsliwoUs:avnsta Non-immunologic
o Type A: Pharmacological related reactions

Side effects

- NAaMOINABINENAIBESNLN LGDALNLAU WU orthpstatic hypotension
- NAaMOINBINENATBSNLN uciendgnsasochuktivAluigINUMSSNLY
18U gastrointestinal toxic Dnenau NSAIDs
. \amoNdsdneniluingdTovAUONSIUMSSNUL
WU antimuscarinic effects (Noown, UNuKv) 91N morphine, TCAs

Secondary effects

. 15U pseudomembranous colitis ;nwo C difficile NiNg2pvNU
mslsennay broad spectrum antibiotics

Drug interactions

e Type B: Non-immune | Idiosyncratic reactions

- major target laun WoKuv, au, la ua:luns-qQn

- 18U red cell destruction tuWnNDM2: glucose-6-phosphate
dehydrogenase deficiency nlasusnninnstdu oxidant o1n
e1nau NSAIDs, quinolones, sulfonamides

wunenke: NSAIDs = non-steroidal antiinflammatory drugs
TCAs = tricyclic antidepressants

— 1030 Rawlins & Thomas: In Davie's Textbook of Adverse Drug Reaction,

Snenns: sA.as.nodlwen 20ANdSN Sth ed 1998,
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Immune mediated, Non-immune mediated,
True allergy Pseudoallergy, Pl concepts
- Humoral immunity (Type |, - luoNMsasiv antibody
I, Ill) UnN1sasio antibody - TuD sensitized T lymphocyte
- Cell mediated immunity - £1KSD metabolite Ns:zQUIK
(Type IV) Umsns:QuIKINQG Jaogansnmikinaonns
sensitized T lymphocyte IKJDUMSULWEN
- DADWUDUWINU allergenic - NS=QUIQYASVDINCDUIKSD
molecule Klv metabolite

- ns=AulagqnsSMONABINN

- NszqQulagntuauuaMuNw
1N osmolarity §o wsu
radio contrast media

INaURASLTILAULNDUND 1NaURASOTNUAULNDUAD
lasvasrvomoiaid AtUaUUaKsaqnsno
AANYNUADUNUW INasd>nennalgnu

Kuawa: Pl = Pharmacological interaction with
immune receptors

— -

Snenns: sA.as.nodlwen 20ANdSN
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2 g

Pseudoallergic reactions

anaphylactoid, bronchospasm, urticaria, angioedema AT
1Ne2UovNU IgE Unaln 2 wuu aod

o Mast cell activation related pseudoallergy

+ eNNS:=CUTK mast cells K3 basophil Kkao mediators (histamine,
tryptase, etc) lagluidMsns:(UYDVS:UUNDAUNU

- DIMsAAgMsuUwW Type |

+ CDDYNVEN: 8NGU opioids, NSAIDs, vancomycin, rocuronium

9 Complement activation related pseudoallergy (CARPA)

+ 9INS:AUS:UU complements tKUaoy primary mediator
(anaphylatoxm) Hoo:lUSU secretory cells hKkav secondary
mediators 91N histamine, tryptase

- DIMsSAAUMSUW Type |

» DDENVYN: iron-dextran, dextran, liposomal drugs,

radiocontrast media

juneke: NSAIDs = non-steroidal antiinflammatory drugs

dNode Zhang B et al Pharmacology 2008;101:104-10; Zebani J, Toxicology 2005 (Z16k106-12.;

Snenns: sA.as.nod.lwen 20ANdSNLY Macctougall IC, Vernon K. Am 1 Nephrol 20174560 62
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Pl concepts
(Pharmacological interaction with immune receptors)

- gOUNU T cell receptor (TCR) ua:ns:qu T cells Taaaso
ldavgnns:dudsveniuuinau laglasvasivenoo fit fAu
pocket uovolusGuuu HLA/T cell receptor

- DINSAANYMSUWILUU immune reactions type IV 910

maculopapular exanthema, Stevens-Johnson-Syndrome,
toxic epidermal necrolysis, hepatitis
» doutkdwutunistsanuunago

+ 2081081 91Nau sulfonamides, ciprofloxacin, lidocaine,
lamotrigine, carbamazepine, radio contrast media

D10l cross reactivity 10 ninlasvasion fit NU pocket nahanu

KUEKQ: HLA = human leukocyte antigen

o100 Pichler J & Hausmann O, 2016.
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Anticonvulsant

hypersensitivity syndrome
(AHS)

o)
A
O‘A‘NHZ
3nenns: sA.as.NYIwen 20ANDSNY, SA.NN.3Ua D0ANDSNY N°
noy.dunun TosI1WNNY, Ned.01scd JuAScuLnlanes AN N j
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Anticonvulsant hypersensitivity syndrome (AHS)

vallu serious, non-dose-related adverse drug reaction A
incidence trinfiu 1:1,000-1:10,000 &wSusingu arene oxide-
producing anticonvulsants ucu:Nn mortality rate Us:uicu 50%

Onset: 1-8 dUak (12 aUaKk) Kavlasuen

Classic triad

Internal organ

Fever (87%) Rash (94%) , B
Involve

* Internal organ involve: hepatitis (51%), hematologic abnormality (51%)
62% of reactions involved 1iaduuinNnN3T 2 2382:

UNIBUADu0TY Diu (maculopapular, exfoliative dermatitis,
erythrodema, erythrma multiforme, Stevens-Johnson
syndrome, toxic epidermal necrolysis-type IV hersensitivity)
o100 periorbital & facial oedema (UsusauadVMILA:(UKUN)

absolute eosinophil count > 1,500/mm? lead to multiple organ failure

3NeNns: sA.AsSNIYIWEL DUFANISNY, SA.NN.3Ua J0ANISNY
= T = s = 1030: Vittorio CC, Muglia 1): Arch Intern Med 155:2285-2290.
nod.ounn iEJS"IWﬂﬂU, nm.mgm JuAdtULNangs Mahatma M, et al. Am ] Med 87:93-94 1989

L "
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Treatment of anticonvulsant hypersensitivity syndrome

Supportive: hydration, antihistamines, topical steroids

NstU severe/systemic involve: 919tk oral & |V steroids

No randomized, controlled trials to prove that steroids
shorten duration or affect morbidity or mortality.

Intravenous immune globulin
limited to severe cases where Kawasaki disease or
idiopathic thrombocytopenic purpura
cannot be ruled out

_ R = < = - KUEKo: 1V = intravenous
2NeInNs: SF'i.C'IS.ﬂ[L_I.IWElU JUFIFDSNW, SANNJUA J0RANIsnu '
anodo: Morkunas AR, Miller MB. Crit Care Clin 1997 13.727-739.

NY.OUNLN lgsTWRny, N0Y.0150U D0ADCULNIaNYS Bessmerty OPT, Curr Allergy Astham Rep 2002 Jan;2(1):34-9.
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Alternative anticonvulsants
(WNSCUNCNUBUQUDVYMSBNSOUQDY)

o Benzodiazepines

awsngnmdalakany pathway mikudlAsvasobingu aromatic
ILcinDIWLdgvcioNsina arene oxide chuin

e Valproic acid ucilindstks:uo10 acute/recovery phase

- 9NUWacauQDY

- aansdu carbamazepine epoxide hydrolase iwuwuciodu

- MtKAASVB3UDY phenobarbital wuon 4 1Wu 6 Su

- WUDoNLNQ anticovulsant hypersensitivity syndrome (AHS)
uus1gwLNa rash dde Loldsu valproic acid

9 Gabapentin

iB3nsodntik valproic acid udsinanu

o Second-generation antiepileptics

18U tiagabine HCI, topiramate, levetiracetam
U incidence MtKkinawuua:=luch

3NeNns: sA.AsSNIYIWEL DUFANISNY, SA.NN.3Ua J0ANISNY

ﬂm_ﬁUﬁU1 IEJS"IWﬁﬂl;, ﬂfu.D"IS‘fl_j SOASCULNIaTYS 21000: Bernus | et al, 1997; Patel IH et al, 1980;

Robbin DK et al, 1990 Hamer HM & Morris HH, 1999
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Contrast media

cross allergy

3nenns: sA.as.NYIwen 20ANDSNY, SA.NN.3Ua D0ANDSNY
noy.dunun TosI1WNNY, Ned.01scd JuAScuLnlanes
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lodinated contrast media (ICM)

Iasvasokanidu 2 4,6 tri-iondinated phenyl ring

Us:ztnnanu osmolality
o high-osmolality contrast media (HOCM)

osmolality 5-8 tmuoowanaun
1tNa ADR 5-12% ua:liNa anaphylactoid reaction v1g

low-osmolality contrast media (LOCM)
osmolality 2-3 1muoowanaun

e isoosmolality contrast
osmolality tnmnuwanaun

Nonionic dimer lanatkodluuandd I osmolality Upgnd1 ionic monomer
“ICM Al iodine content iU asitdu ionic monomer
U osmolality §0n21 hon-ionic dimer 5-7 1m”

— CQDd&V ionizable ICM — — @>2g1v nonionizable ICM —
- monomer: urografin,
sod-meg diatrizoate,
metrizoate isopaque

- dimer: ioxaglate

- monomer: iopromide, iohexol,
iversol, iopamidol
- dimer: iodixanol, iotrolan

_ . e . — - . - KUEKo: ADR = adverse drug reaction
3NgINs: sA.QS.NMY.Iwel D0ANISNY, SA.NN.JUA DVANISNY : - 9

[ - — = = d1039: Singh J, Daftary A Journal of Nuclear Medicine
NoY.Sunun TasTwinug, NoY.0150d JoADJINlanas Technology 2008:36(2)}69-74.
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Hypersensitivity mechanism
of iodinated contrast media

o Immediate reaction: onset motu 1 5olUY

11 True allergy: IgE-mediated (Type | reaction)

1.2 Pseudoallergy: osmolality uov iodinated contrast media
(ICM) rnsoad ICM ovns:Qus:uu complements tKUaoe
anaphylatoxin ua: anaphlatoxin ns:Qu mast cells, basophils
Kav mediators D1 histamine, tryptase MIKIKLUDUNMSILW
Type | reaction

e Late reaction

21 True allergy: T-cell mediated (Type IV reaction)
onset > 1 551UV
2.2 Pl concept: 21N iomeprol, iohexol anutu=nisuw o1o10u
- LWENADLA8D
- Wenkanedndlasvasvndenu
- WWenkanedndlasvasoconu (pseudoallergy)

- - == - < = = KUIYIKC: IgE = immunoglobulin E
Snenns: sA.asNoYIwel DVANDSNY, SA.NNJUAaJ0ANDSNY ¢ nMunogiob
21o2v: Singh J, Daftary A. Journal of Muclear Medicine

N0Y.OUNLN T9S1WNNG, NY.0NS0U DuAdaUUINLangs Technology 2008.:36(2)69-74
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Cross allergy of radiocontrast media
lasvasiokanaagnudvuloMauwiiunulago

i side chain sounufo N-(2,3-dihydroxypropyl carbamoyl
gNLOU ioxitalamate

- loxitalamate (IM) - lopamidol (NIM) - lopromide (NIM)
- lodixanol (NID) - lomeprol (NIM)
- loversol (NIM) - lohexol (NIM)

- lobitridol (NIM) - loxaglate (ID) Amidotrizoate (IM)
KUTIYIKC: IM = ionic monomer
ID = ionic dimer
NIM = nonionic monomer

_ .. . _ . . NID = nonionic dimer
3NgINs: sA.QS.NMY.Iwel D0ANISNY, SA.NN.JUA DVANISNY

noy.dunu T9sWNny, Neg.o1scd JuAdcULNlates 21000 Lerondeau B et al, 2016.
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Approach to patient with suspected
iodinated contrast media (ICM) allergy

US:LJUADIWUSULLS DUDVDIMSUW

— s —

angioedema anaphylaxis, angioedema
(IuD respiratory involve), (D respiratory involvement),
MP rash, urticaria, pruritus SJS, TEN, DRESS, AGEP

| ¥ - ¥ J
lagomsis ICM nonau

nunNouUs:3amstsen ICM stadu . N o
- Wasauluts gadolinium-based

. ]  —
l ‘ contrast medium BVIUD cross
rectivity nu ICM _
uw kso Tuiduoua Aols ITuuw - @ owasguluisnisasoodsou
KSDOSIDIDNBISEADUWIILODS
l ‘ lagludaasnusvala:usnul
i . uwngiawizmotwanadooaugu
aiauwuuu true allergyh E!_DEIEJL tr|:|=e flllergy MsuwenKsoreNiGonu
KsSD pseudoallergy Ala - KMUlBOOALW
P S .- S L wunenkc: MP = maculopapular
: l_r.'Wi'.;"JG“..M nonguy - 1lddnlBennolAsvasio SIS = Stevens-Johnson syndrome
- oy AN osmolality citonu Tagwosoun TEN = toxic epidermal necrolysis
lﬁ"l <HuAUMSIKenoofu o group fu DRESS = drug reaction with eosinophilia

and systemic symptoms
AGEP = acute generalized exanthematous

3NgINs: sA.QS.NMY.Iwel D0ANISNY, SA.NN.JUA DVANISNY pustulosis

[ - — = = 8108 Lerondeau B et al, 2016 )
noy.dunwn Tlgsrtwnnu, A0Y.0S0U D0A3UUINIaNYS uuomonsUfiadmsumsquarUsenimsuwsiosuuso w2560
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NISUS:-LJuUDINIS
luwvods:=avAonNNMIsisen
oenovwJus:uu

Snenns: Nnod.dunu lastwnnua
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msuUs:Lduiu adverse drug reaction ogi1oldus:uu
NStU active case

. suDwnMsAantdus:uu
- KIADIWAUWUSS:KD10 onset UDVDIMSAULNNTS: KIeNNavde
- KantkadunLduldia: TsAsou, 81SoU, co-incidence

- DIMSMYUKAVKEYQEN

. oIMsLDRELTNTUTKL

n:nuswu:nu
ASuOwneoAU
ADR

- UeNU ADUKLNE
nalnnistna

- anunu:UDY ADR
Nuuwmnwuuua

. U.-_JI_JE’IHU\)E':DW
WUDeNa ADR

. @KODUNDND
Wuldia

m‘nuswu:nu
ASudwAeoAU
IsAuooRUOE

- IsAupoWUDY

Jonnisuaav
oeinuls

- IsAuporUDY

MIKINQDINS
[UWouUs:avA
nuudlawsolu

m‘nuswumu
ASuduneoiu
gnARUI8TASU

. mn”*ﬁﬁtﬁmk

DINsiluud
[(Q11518
nalnnisina

A WSNo0utunsUs:L1ou adverse drug reaction (ADR)

- ADWS
LAeDAUMSIs
algorithm

. 10o(so:15
. ADUKLNEUDD

IciazUpuUs:Lou

Snhenns: Nnod.dufiul lostwnnu
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nMsUs:l0u adverse drug reaction 2g10lUus:=uU

L

-] o=

KiuoJanodu
ukavvoya Upancdovns
- WUosUa:oUa _ - DIMSUAQD
» LWNE weIu1a andusiswnqQuanuog + ANRSUINODIMS
+ 1DBs:109u/OPD card - gnldsunsulfiaoINs
» aNMUWEILIADUNRUDESUMSSNUUS:DT  + DINNISKAVKEYQEN

- Us:aalsAaUs:onaD
- Us:OanMsuwen 91Kas aislaid
- Us:oamstsantiuodaa

DINISLldqouuov adverse drug reaction

.« D1MSMYAATNARAQUNG 1AUBALDU: WU, ADIKADY MIKADVOINAUSNLEU
» ADWRQUNOUDDKWANISASIDNMVKDVUNUAMS

O msiwuuav BUN/Cr O mMsaaavuov platelet
O mswwuuov INR, PT, PTT O MsIwuduyov liver enzyme, bilirubin

KUK OFD = oute-patient-department
BUN = blood urea nitrogen
Cr = creatinine
INR = international normalized ratio
PT = prothrombin time
Snens: nod.aunul lostwnnu PTT = partial thromboplastin time
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nmisUs:lDu adverse drug reaction ogvtdus:uu

9 asio time-line monaoay

Drug 1 Drug 2 Onset  Off Drug 1 Off Drug 2

D e e L

Day O

- 5 onset WuURABL KIENNBnNou UuinennWUoehdsuauaidauoan
- Uunn21MsuuLduLdan
- UUANNISSNU dechallenge ? rechallenge ? 91MSMUKAVKEQEN

9 KaKadunowLdulula

LUDMYMSauAuUDYa

- ISUDINENaVds KdoyasmikinaoIMsiwulaksall
- BudnonMsluWoUs:avA Audoyasiomsduiiaonakatalduno
- 1IBuINTSANRNUDULRUDE) SrhtktAcemstuTlakEalu

Snhenns: Nnod.dufiul lostwnnu
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MsuUs:l0u adverse drug reaction 2&1ollus:uu

o Us:1Juao® algorithm

- & algorithm Woaodsuwen

- (ooev algorithm: Naranjo’s, WHO's criteria

i ™

MSI8 algorithm tunisUs:lou adverse drug reaction

O Wi algorithm AGNaaciviinasouvovOUDY

O WuweviASoviio KARIASUIWEVIAUDNADIUEUWUS:
aoutkednilauA probable

O devowdtotunndoAmouuY algorithm

O waon algorithm TuladwaciomsaadautotknssnugUuogy

O lwonudovold algorithm tunniAa

6 ruu:h pondasuwen/dasicisuiEoven

- Wpala=FU:-than3sEwiwomsSamsiUsy WrFuu=tnlUoe

- nstdoINIstolAgVUsUNLSY: USuaauuiaen, Jsuatunissuds-nuen
WagulBenAmiKiAiaoNMsTIoLAgVIDYNIN

- nscluWeN: Keaen ksollasusnlagndsIdoneNDlASVas1vcIvAU KED
WdshgouMsuWIUNU, tu=UhtkensnuionnIsuw, oonUasuwen

r

Snhenns: Nnod.dufiul lostwnnu
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Uuasuwen/Uastéouldoon

FonAdsm Fonluadsm

- WauBo-unwana HN Aogiuoe - luADosDUaskanetu kahauuu

. 1WWeuBpenNavdurnomuilng - TluposoonUasik cUoal
LA=NUIDVNOU vaslau uwentkutkigaututulgu

- 18U adverse drug reaction - luponUuasMluavasuwen
terminology s:u>1Uu side - luoonuasmlavaguwen
effect So drug allergy . TuponuaslaslunsuBoen

- s:ywanisus:Llou probability - TuoonuastyUsagoidenciola

- ssuALUsLNIA:ANGDURLKUN:EL - TuponUasiwevlws1:WUDEUD

- ponUasKURWUDaNscauasLay lagluWiumsus:L1ou
B¥1SQKSDKE

r Lu>NIvNMsavuauuasuwean/uasifioulsovan ~

. 3ULIRNUsans U WRAUNARLIAaTUAURUSa1duoINS
UNOLAYOKSDDINISILWEN

- uwospENRavdudoWuamuauov adverse drug reaction KU
WUD8 wa:/nsSo cud (nscdnWUosaluaiuisnquaddiovla)

- UUUNTRRUDY 1as/Kks$o cund (nsclnyUoaluaiunsaqQuadoovld)
a0 laslkinoontdavioan

- oSUeAWAANIaUs Tosuov “Jasuwen/Jastéiouisoven”

LY o

Snhenns: Nnod.dufiul lostwnnu
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Drug-induced liver disease:
basic and practical issues
for patient management

3NEINS: WANN.ANNA BUUL3CUU !
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Drug-induced liver disease (DILI)

Drug (lipophilicity + dose)
v

Reactive metabolite

v

Hazards
- Covalent binding (+ glutathione depletion)
- Stress kinase activation

- Mitochondria stress (reactive oxygen species release)
- Endoplasmic reticulum stress

‘ ‘ genetic susceptibility

i co-stimulation l

Lethal

Adaptive immune
(necrosis apoptosis) Sub-lethal stress mna:e response

immune
l l system i

SNENNS. WA NN.ANAO suUuSculd 1030 | Hepatol. 2019 Jun;70(6)1222-1261
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o 1NISULdQVUD O
Drug-induced liver disease (DILI)

- DOULWAY - Paula

- NUUUIABIETASOUD - DUDYU

- Uoaloonaiuluo - LlUDDIKS

- Uoamuud - NDVLFE

- CIDIKADY NLKADY - Udad:=awu

D1IMSIKatiNTLBoIMSIIWI: AOUUNISD=WD1SCUNDiV DILI
owdudoviraig a o1MsINaiuwsay a AU
wa:-odudovduguddrgmnmorooUuanis

Liver function test

- Synthetic funtion: alobumin, prothrombin time (PT),
platelet

- Hepatocye injury: aspartate aminotransferase (AST),
alanine aminotransferase (ALT)

- Cholestasis: bilirubin, alkaline phosphatase (ALP),

gamma-glutamyl transferase (GGT)

3NEINS: WANN.ANNA BUUL3CUU
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ATNTVKDVUNUAMSLA:S:AUADIUSULLSDUDVNISLAQ
Drug-induced liver disease (DILI)

United States DILI Network

(1- Mild s:QU ALT ua:/w3o ALP tWugu uci TBL <25 mg/dL ua: INR <15 )
2 - Moderate s:uU ALT wa:/»So ALP twudu uc TBL 225 mg/dL ua: INR 215
3 - Moderate s:Qu ALT, ALP, TBL ua:/nSo INR WUTU Ua:GousSnuncd

to severe  {ulsowenunaoin DIL .
4 - Severe s:aU ALT ua:/w8a ALP twudu ua: TBL 22,5 mg/dL ua=wninoun
aeholios 1 Jo colUd:
- Hepatic failure (A1 INR >15, 0nD: ascites KSo encephalopathy
- mshouypVDIed:du @ durkaddulduwauioin DILI

\ 5 - Fatal ldegsansolasumsuanaieduaulduwaunoin DILI )
KUNBIKA: ALT = alanine transferase: ALP = alkaline phosphatase; TBL = total bilirubin
NR = international normalized ratio; ULN = upper limit of normal
SNENNS. WA NN.ANAO suUuSculd 21030 J Hepatol 2019 Jun;70(6)1222-1261.
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Drug-induced liver disease (DILI) phenotype

(ALT = ULN* ALT)
(ALP = ULN* ALP)

R value =

* ULN = upper limit of normal
gamuAmnmrualagkovUijudinsuaolcia:Isowsnuia

Cholestatic injury Mixed injury
( r<2 J( 2<r<5 J( R25 )
Mpghoennowiluaka cHagvennorotluantka
- Amoxicillin- - Carbamazepine
Clavulanate - Lamotrigine
- Androgens - Phenytoin
- Cephalosporins - Sulfonamides
- Chlorpromazine
- Erythromycin
- Flucloxacillin
- Oral contraceptives
- Penicillins
- Sulfonamides
- Terbinafine
KUNBILKO: ALT = alanine transferase
ALP = alkaline phosphatase

3NeINs: KANN.ANAO BUULICUU
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JoduLlggocionistng
Drug-induced liver disease (DILI)

amnsSutsUs=noumsus:tounIduaitka (causality assessment)
uovnisina DILI

Environmental

Drug-related
Host factors 9

factors

factors

- Age - Smoking - Daily dose

- Sex - Alcohol - Metabolic profile

- Pregnancy consumption (lipophilicity

- Malnutrition - Infection and and reactive

- Obesity inflammatory metabolites)

- Diabetes mellitus episodes - Class effect and

- Comorbidities cross-sensitization
including - Drug interactions
underlying liver and polypharmacy
disease

- Indications for
therapy

- Genetic

5NgINs: WANN.ANNO sUUUIcUU 1050 Am | Gastroenterol 2021 May 1.116(5)-878-898.
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Stepwise approch to
Drug-induced liver disease (DILI) diagnosis

Abnormal biochemistry/acute hepatitis

s — y
DILI suspicion | (Dimsuaav-Lab) |
Features supporting toxic aeticlogy (
+ skin involvement doUdOou
« kidney injury = =
« previous DILI episodes L{MR_HWN‘JUE}GHOHB)J
Careful enquiry of exposure to HDS, drugs, = = ) ~
OTC (record start and stop dates) dUAUu - AMUDCU
Potential pitfalls Discontinue any non-essential L(the rature sea rCh)J
+ lack of information (eq dose, duration) drug/HDS treatment
- several medications Search in hepatotoxicity resources (
« hidden OTC and HDS intake {LiverTox) n:)ua BU
Calculate biochemical pattern of liver injury \ N
Cholestatic injury Mixed injury Hepatocellular injury - - -
5 - ALT/ULN _ 5 S eRes o - ALT/ULN | = a\)ﬂE.)-[U
a —1a o =
v | biopsy woonJu
Search for alternative causes
- viral infections (HAY, HBY, HCV
’ ’ ‘ « benign/malignant biliary
. 'TEVHEEU'IC‘LMQHI. d obstruction . . e oo i
‘ E -:Dat?c Eci :Em:‘;er Isease - primary biliary cholangitis KLNEIKC): I—_[,-_1_= nerbal and dietary supplements;
patic. - primary sclerosing cholangitis OTC = over-the-counter drugs;
« autoantibody tters, increased lgG ALT lani T f -
4 = dlanine aminotransrerase;
ALP = alkaline phosphatase;
ULN = upper limit of normal;
« negative or incomplete dechallenge HAY = hEl::.Elti'_ 5 A virus:
- acute or chronic atypical presentation HBV = hepatitis B virus:
« hepatic vascular disorder (e.g. ascites) T : Y
- chronic hepatitis fibrosis HC Vv = hepatitis L virus;
- microvesicular steatosis HEV = heppatitis E virus;
+ autoimmune hepatitis gG = , immunoglobulin G;

MR = medication reconcilliation

SNENNS. WA NN.ANAO suUuSculd 1030 | Hepatol. 2019 Jun;70(6)1222-1261
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Drug-induced
cardiovascular diseases:
basic and practical issues
for patient management

-
= .
L ]
L]
-
™

(1)

Shenns: WANoY.oaw AovLdu E
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s

Electrocardiogram (ECGQG)

P wave QRS complex ST-T wave U wave
ventricular ventricular after ventricular

atrial
depolarization

depolarization depolarization repolarization
QRS
complex
< >

5T

P wave
segment

< PR »< >

interval €—— .
PR interval QT interval
onset of duration of duration of
ventricular depolarization ventricular cardiac cycle

atrial depolarization
(beginning of P wave)
to onset of
ventricular depolarization
(beginning of Q wave)

(an indicator of

and repolarization
ventricular rate)

00 https:/ /ecgutah edu/lesson/1.

Snanns: Hﬂ.ﬂm@ﬁU’] ADoLouU
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Electrocardiogram (ECQG) interpretation

|

Time —»
0.20 sec
(200 msec)
]
2 01 mvV [: e 4
S
1 mm{ o
1mm 4 4
0.04 sec
(40 msec)

i(—— 1 sec ——hl

100 75 e e i o _ 300
gl o nae S RR interval in

300 150 75
——bpm bpm bpm bpm
large squares

.¢
4 large square

|

| | | | | |
Speed = 25 mm/sec

21350 https//briedteaching wordpress.com/2018/12/17/ecg-the-basics/

3NgINs: WANEY.IEUT AD0L0U
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Drug-induced QI prolongation
and Torsades de Pointes

QT prolongation ~ Corrected QT (QTc) 3

Bazett's formula + Friderica's formula
|+ 1beat (R to R) —’I

QT QT
Qlc, = == QTc, = ;
| b vRR VRR
Best when HR between Best when HR oustside
-\f ~ 60 and 100 beats/min normal range

...Nc,,ma.... Normal QTc <430 ms (male)

T - <450 ms (female)

' H >440 (450) ms (male)
| . BERUSERRR . 160 (470) ms (female)
'.\I ﬂ'\l I KUNEIKA: RR interval = 60/HR

‘e ’

Risk of arrhythmia
increases significantly
beyond 500 msec or
increase from baseline

> 60 msec

Tosades de Pointes
: Sudden
(polymorphic
ventricular
tachycardia)

Prolonged

cardiac

Qic death

v https: freference medscape.com/features/slideshow/subtie-skg-syndromes

SNENSs: Hﬁ.ﬂm.;‘ﬁU’] Aovulou BICP 2010:70:19
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Drug-induced QI prolongation
and Torsades de Pointes

Common drugs known to cause Torsades de Pointes

- Antiarrhythmics: disopyramide, procainamide, quinidine, sotalol

- Macrolides: azithromycin, clarithromycin, erythromycin

- Fluoroquinolones: ciprofloxacin, levofloxacin, moxifloxacin

- Antifungals: fluconazole, ketoconazole, pentamidine, voriconazole
- Antipsychotics: haloperidol, thioridazine, ziprasidone

- Antidepressants: citalopram, escitalopram

- Antiemetics: dolasetron, droperidol, granisetron, ondansetron

- Opioids: methadone

- Miscellaneous: cocaine, cilostazol, donepezil

Potentially modifiable
- Hypomagnesemia
- Hypokalemia
» Hypocalcemia (rarely)
- Bradycardia
- Concomitant use >1 drug that
prolong QT interval

Snenns: WANNY.3GUN aoulou N0 PART. 2017 Jul; 42(7): 473477
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.
Role of pharmacist

- tihs:3oMsBantugUounduldso

o Wo1stun baseline electrocardiogram (ECG) ripuiSuen

o Kanlagvnstdennoiolna drug interaction

- WhouUogfivonmsuaavuov Torsades de Pointes (TdP)

[ o Light-headed o Palpitations

o Dizzy o Transient shortness of breath

omwuDtMsHauna tKusnuuwnglagaou

LY .f

Tisdale risk score: assess risk for developing TdP

Risk factor Points Risk score Risk Moderate risk
category  score category:

Age = 68 years 1 Sensitivity: 0.67
Female gender 1 Low <7 Specificity: 0.88
Loop diuretics 1 EE'E’ ?)5858
Serum K < 35 mEqg/L 2 S

i =
Presenting OT-:._ {15(} msec 2 Moderate 7-10 , .
Acute myocardial infarction 2 High-risk
Sepsis 3 category:
Heart failure 3 SRS T
1 QTc prolonging drug 3 High > 1 ﬁgﬁcg“;?’ o
2 2 Qlc prolonging drugs 3 -0

= = = (additional) NPV: 0.76
Maximum risk scoer 21

KUNELK: PPV = Positive predictive value, NPV = Negative predictive value
5nens: WANMJ.IAUT AD0LdU 2N0d0: Tisdale JE. Can Pharm | 2016,149(3)139-152.
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Drug-induced
cardiovascular diseases:
basic and practical issues
for patient management

-
= .
L ]
L]
-
™

(2)

Shenns: WANoY.oaw AovLdu E
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Drug-induced bradycardia

Resting Symptoms

heart rate - Fatigue - Vertigo
- Light-headedness - Synconpe or falls
< 60 bpm |- Postural unsteadiness )

Drugs that may cause bradycardia

Cardiovascular drugs

- Beta-blockers - Clonidine - lvabradine
+ Verapamil, diltiazem » Digoxin

Non-cardiovascular drugs

I '

- Serotonin reuptake inhibitors - Fingolimod
- Acetylcholinesterase inhibitors - Lithium
+ Corticosteroids - Methadone

mwuotmsiHaund tkusnuuwnglaganu

gnodo  Ashwath ML, et &l | Emergency Medicine 2005;2973-75
Stewart K. ADR Bulletin 2011269:1305-8.;

= - Sl = = Tisdale JE et al. Circulation. 2020;142-e214-e233.
JNYINS: HF‘IFI['UQC’]U"I DU Vargas WS, et al. Ther Adv Drug Saf. 2013:4(3) 119-124
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Drug-induced tachycardia

Resting Symptoms
heart rate - Palpitations - Shortness of breath
- Hypotension - Angina » myocardial infarction
> 100 bpm - Heart failure - Shock |

Drugs that may cause tachycardia

Sympathetic cardiac stimulation

- Sympathomimetics (pseudoephedrine) - Anticholinergics

Decrease blood pressure » reflex tachycardia

+ Alpha-blockers Tagiawn:=ae10gvunu:ISUlBoN
- Dihydropyridine calcium channel blockers
- Vasodilators (nitrates, minoxidil)

- Phosphodiesterase-5 inhibitors (sildenafil, theophylline, milrinone)

mwuotmsiHaund tkusnuuwnglaganu

Shenns: WANoY.oaw AovLdu
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Drug-induced hypertension

Drugs that may cause hypertension

Increase sympathetic activity

e.g. decongestants, caffeine, cocaine, antidepressants (TCA, SNRI)

Alteration in peripheral vascular tone

 Decrease production of vasodilators (nitric oxide, PGs)

- Increase secretion of vasoconstrictors from endothelial cells
(thromboxane A, endothelin-1)

- Upregulation of AT-1receptor

- Direct smooth muscle cells vasoconstriction

Alteration in Na’ homeostasis

e.g. NSAIDs, sex hormone, corticosteroids

Other drugs that can cause or worsen hypertension

- Ergotamine - Anticholinergics
- Sympathomimetics - Alcohol excess
- Monoamine oxidase (MAOQ) inhibitors

- Licorice (glycyrrhizic acid)

KUNaKa: TCA = tricyclic antidepressant, SNRI = serotonin and norepinephrine reuptake inhibitors
PG = prostaglandin, AT-1 = angiotensin 1, NSAIDs = non-steroidal antiinflammatory drugs
S5NeNs: WANMY.IAUT GoouLlou 1030 https:/ /ecg utah edu/lesson/1.
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Drug-induced heart failure

Drugs that may cause heart failure

Drugs cause sodium and fluid retention

Thiazolidinediones, DPP-4 inhibitors, NSAIDs, COX-2 inhibitors,
sodium-containing preparation, corticosteroids

LS

Drugs cause negative inotropic effect

- Calcium channel blockers gniou amlodipine, felodipine
- Antiarrhythmics lagiawn: class | ua: lll @nidu amiodarone
- Itraconazole

.

Drug cause direct myocardial toxicity -

- Anthracyclines (e.g. doxorubicin, epirubicin, mitoxantrone)

- Alkylating agents (e.g. cyclophosphamide, mitomycin)

- Antimetabolites (e.g. capecitabine, fluorouracil)

- Antimigraine agents (e.g. ergotamine, methysergide)

- Appetite suppressants (e.g. fenfluramine, sibutramine) [oaun:10guuan]

- Infliximab (high dose: > 5 mg/kg) - Clozapine
- ltraconazole (high dose, long-term use) - Eternacept
- Interferon alpha-2 » Interleukin-2
- Pergolide [noun:z10euudd] - Lithium
K Trastuzumab J

KUNBILKO: DPP-4 = dipeptidyl peptidase 4, NSAIDs = non-steroidal antiinlammatory drugs
COX-2 = cyclooxygenase-2

SNenNs: WANMY.IAUT GooLldu g0 Circulation 2016,134e32-269.
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Drug-induced
pulmonary arterial hypertension (PAH)

Risk level of drugs and toxins induce PAH

+ Aminorex + Amphetamines + Cocaine

+ Fenfluramine - Dasatinib - Phenylpropanolamine

+ Dexfenfluramine + L-tryptophan + St. John’s wort

- Toxic rapeseed oil - Methamphetamines - Amphetamine-like

- Benfluorex drugs

- Selective serotonin + Interferon-alpha and
reuptake inhibitors Interferon-beta
(SSRIs) - Alkylating agents’

(mitomycin C,
cyclophosphamide)

* increased risk of persistent pulmonary hypertension in the newborns of mothers
with intake of SSRIs

+ possible causes of pulmonary veno-occlusive disease

Drugs that can lead to or exacerbate PAH

- Appitite suppressants (fenfluramine, dexfenfluramine)

- Catecholamine/serotonergic agents (cocaine, amphetamine,
methamphetamine, SSRIs)

- L-tryptophan

- Toxic rapeseed oil

Snanns: WA.N0Y.odaun aoulou £1030: Heart Fail Rev 2017,22:289-297

PART 3 | PAGE 6 www.thaihp.org 0 Thai HP




N\ Thai HP misUs:uuSsIMsaoulald Advances in adverse drug reactions:
) :/!.'3'?'"3" ADCGPI common drug-induced organ disorders

= ml 28-30 OunAu 2565

Drug-induced
hematologic disorders

5NYINS: WA.QSNEY.DUTUT DTudcuun {
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Drug-induced thrombocytopenia (DITP)

- Develops within hours of drugs exposure if the patient has been
previously exposed to the drug

- Generally within one to two weeks of exposure

- Resolve within five to seven days of drug discontinuation

- Confirmation by detection of drug-dependent antibodies if DITP

Terminology m moderate |severe RNEYEEEE

MEICISNGOIRN 50-150 30-50 10-30 <10

Etiology

o Decreased platelet production in the bone marrow

e Sequestration of platelets in the spleen (splenomegaly)

9 Peripheral platelrt destruction by antibodies or
consumption in thrombi
Dilution from fluid resuscitation or massive transfusion

SNENNS: HF‘LDS.I’I(U.IDUUUTS ouscuu inudo: Veneri, Blood Transfus 7:75, 2009
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Approach to patient with

new onset thrombocytopenia

New onset thrombocytopenia

* No

Is the nadir platelet count below 20 x 10°/L ? —>

+ Yes

No
Are bleeding signs present (mucocutaneous bleeding) ? ——»

* Yes

Did the thrombocytopenia start 5-10 days after
beginning daily administration of a new drug: or within  No
hours of the first drug exposure (fibans, abciximab) or

exposure to a drug taken in the past ?

+ Yes

Has the drug previously been implicated in DITP No
reactions by clinical and laboratory criteria ? ’

¢ Yes

Stop the drug. For patients with severe bleeding, administer platelet transfusions
and consider intravenous immune globulin and a brief course of corticosteroids.

Diagnosis

g v
£ Confirm the diagnosis of DITP by testing serum for drug-dependent platelet
2 antibedies during acute thrombocytopenia: or consider a medically supervised
E drug re-challenge (low dose) once thrombocytopenia resolves.
]
- v
Counsel patient on indefinite drug avoidance if DITP is confirmed, or if
confirmation was not possible
KUK DITP = drug-induced thrombocytopenia
SNENNS: HF‘i.C‘IS.ﬂ[’U.lDUUUﬁ ouscuu inudo: Blood. 2016;128(26):3032-3042.
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Drug-induced thrombocytopenia

- Stop offending drug
- Platelet transfusion based on patient symptoms
o Profound thrombocytopenia or symptomatic
o Can present as refractory to transfusion due to ongoing causes (if any)

'{f:% Thai HP msuUs:yuSsimsooulal Advances in adverse drug reactions:

Goals of treatment

Obtain a hemostatic platelet count to prevent bleeding
Individualized to the patient

Minimizing toxicity associated with treatment

Treatment options

+ Corticosteroids + Splenecotomy « Other

+ Intervenous + Thrombopoietin immunosappressive
immunoglobulins receptor agonists agents
(IVIG) - Rituximab

5NeINs: WA.AQS.NOY.DUTUT Dudcuun
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Heparin induced thrombocytopenia (HIT)

Clinical assessment of HIT - 4T

2 points 1 point O point
>50% decrease 30-50% decrease <30% decrease
hrombocympenla and and or
nadir 220,000 nadir 10-19,000 nadir <10,000
likely onset between
ﬁ‘lming of fall in platelet clear onset between day 5-10 onset <4 days
ft first heparin day 5-10 or or onset after day 10 and
cour‘lt "a e'r_ rs P <1 day if prior exposure or onset =1 day no recent
administration within the last 30 days with prior exposure exposure

within last 30-100 days

new thrombosis (confirmed) progressive or

hl’DmeSiS or other or skin necrosis recurrenththmmbosis
. - : or erythematous none
or acute systemic reaction - -
Sequeme Y skin lesions or

to IV heparin bolus ) .
P unconfirmed thrombosis

Other causes for none - o
hrombocympenia apparent possible definite
Management
Hold all heparins « Including heparin flushes and
and LMWH heparin-coated catheters
hitiation of a + Argatroban - Fondaparinux
Initiat f Argatrob Fondap
non-heparin - Danaparoid - Bivalirudin
anticoagulant + Direct Oral Anticoagulant (DOACs)
KUK LMWH = low molecular weight heparin
SNENSs: HF‘i_C‘IS_ﬂ[’U_lDUUUé ouscuu iodo: Lo et al, ). Thromb. Haemost. 2006,4:759
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Drug-induced neutropenia

[

Neutropenia | Low number of neutrophils in the blood

Febrile Fever (body temperature > 100.3 °F)
neutropenia | and absolute neutrophil count (ANC) < 500/pL

Grade — I " Vv

p\eneivingm 1500-2000 1,000-1,500 500-1000 <500

R

Agranulocytosis

Neutropenia is major risk factor for serious infections

[

S

Common causes of agranulocytosis

- Most often induced by drugs (over two-thirds due to drugs)
o Common: clozapine, antithyroid drugs, sulfonamide,
chemotherapy
o Others: non-steroidal antiinflammatory drugs (NSAIDs),
captopril, metronidazole, vancomycin,
chloramphenicol
- Other cases: viral, bacterial or parasitic infections

5NeINs: WA.AQS.NOY.DUTUT Dudcuun
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Drug-induced neutropenia management

Withdraw the Difficult to find

only one cause

offending agents

- Some medications are dose-limiting toxicity (Chemotherapy)
- Colony stimulating agents may shorten duration of neutropenia
o Unclear role: no established guidelines except for
febrile neutropenia (FN)
- Infection is precaution during neutropenic condition

Colony stimulating agents role Risk factor of FN

Step 1: Assess FN risk for the planned chemotherapy regimen - Age 2 65 years
- - No antibiotic prophylaxis
v i M - Advanced disease
FN risk =z 20% FN risk < 10% - Previous episcde of FN
v v - Serious co-morbidities
v - Poor performance status open
Prophylactic G-CS5F use wounds or active infections
Shlet _ hoet - Poor nutritional status
recommended indicated

- Female gender

- Combined chemoradiotherapy
- Cytopenias due to tumour

. v bone marrow involvement

- Haemoglobin < 12 g/dL

Owerall FN risk =z 20% Adaptive response

Adverse reactionss of Granulocyte colony-stimulating factor (G-CSF)

- Bone pain is the chief complaint | may also complain of flu-like syndrome

- Warnings: allergic reactions, pulmonary toxicity with bleomycin, splenic rupture,
acute respiratory syndrome, alveolar hemorrhage and hemolysis, sickle cell crises in
patients with sickle cell disease, myelodysplastic syndrome and acute myelid leukemia

5NeINs: WA.AQS.NOY.DUTUT Dudcuun
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Drug-induce
neurological disorders:
basic and practical issues
for patient management

SNenNs: SA.NN.SUsSaU aslatauwk
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Common drug-induced neurological disorders

Drug-induced disorder

Cerebrovascular dissease

Cognitive impairment

Delirium

Headache

Nerve and muscle disorders

Neuroleptic malignant
syndrome

Movement disorders
Optic neuritis,
visual disturbances
Seizure disorders

Serotonin syndrome

Sleep disorders

Related disorders

Stroke, cerebellar syndrome

Dementia

Not available

Medication-overuse
headeache,

intracranial hypertension
Peripheral neuropathy, GBS,
neuromuscular blockade,
myopathy, demyelination
Not available

Alkathisia, dystonia, tardive
dyskinesia, pakinsonism
MNot available

Withdrawal seisure, iatrogenic

sejzure, threshold reduction

Not available

Drug-induced insomnia

Adverse effects

Ataxia; dysarthria; nystagmus

Confusion; memory loss; decreased
ability to concentrate, think, and reason

Disturbance in consciousness;
impaired cognition

Headaches ranging in symptom type

(cluster, migraine, generalized)

Muscular weakness, loss of
coordination, possible paralysis

Fluctuating heart rate, respiration
levels, and level of consciousness

Tremor; muscular spasm; facial
grimacing. tongue protrusion

Loss of visual acuity; color blindness

Possible loss of consciousness

Cognitive behavioral changes; autonomic
instability; neuromuscular excitability

Excessive daytime sleepiness; decreased
ability to concentrate, think, and reason

KueKa: GBS = Guillain-Barre syndrome

SNENNS: sANN.sSUsSal asHhalaun 1930: Demler TL. US Pharm 2014;39:47-51
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Drug-induced thromboembolism

Estrogens and/or progestin therapy

Most common agent @ .
(including hormone replacement therapy)

Hypertension, diabetes, smoking,
hypercholesterolemia

Inherited thrombophilia

Gain of function mutation: Loss of function mutation:
- Factor V Leiden mutation - Protein C deficiency
- Prothrombin G20210A - Protein S defiency
mutation - Antithrombin deficiency
- 265 years - Central venous catheter
- Malignancy - Hormonal therapy (e.g. COC, HRT)
- Trauma - Immobilization (e.g. casts)
- Surgery - Long-range travel/flight
- Obesity - Pregnancy and postpartum
- Chemotherapy - Antiphospholipid syndrome
- Heart failure - Nephrotic syndrome
- Severe liver disease - Inflammatory bowel disease
KUK COC = Combine oral contraceptive; HRT = Hormone replacement therapy
5neIns: sA.NN.susaud asotataun &1050: Moriment L, et al. Front Endocrinol (Lausane). 2021 Dec 912769187
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Drug-induced delirium

Common drug-induced delirium

- Anticholinergic drugs

- Antidepressants: TCAs, paroxetine, fluvoxamine

- Antipsychotics: low-potency antipsychotics, clozapine, olanzapine
- Lithium

- Sedating antihistamine

» Drugs used in Pakinson’s disease: benztropine, trihexylphenidryl
- Analgesics: opioids, NSAIDs (indomethacin, high dose aspirin)

Risk factors for delirium based on systematic reviews

Preexisting cognitive impairment such as
- Dementia - Abnormal serum sodium
- Depression - Visual impairment
- Use if an indwelling catheter - Use of physical restraints
- Severe illness e.g. septicemia - Male gender

KUNgIKC: TCAs = tricyclic antidepressants;
NSAIDs = non-steroida
anti-inflammatory drugs

= A P . - 91000: Karlsson | Dement Geriatr Cogn Disord 1990:10:412-5.;
2NENSs: SANNSUSAOU asodalaum Kauer J. Curr Paychiatry 2017 Feb:16(2):41-4.
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Common medication-induced tremors

Medication class

Antiarrhythmics

Action or
postural tremor

Amiodarone

Resting tremor

Amiodarone

Antidepressants/ Amitriptyline, Lithium Lithium, SSRIs
mood stabilizers lithium, SSRIs
Antiepileptics Valproic acid - Valproic acid
p-Adrenergic Albuterol, Albuterol, -
agonists salmeterol salmeterol
Chemotherapeutics  Cytarabine Cytarabine -
Drugs of abuse Cocaine, ethanol Ethanol Cocaine, ethanol
Gastrointestinal Metoclopramide - Metoclopramide,
drugs promethazine
Hormones Thyroxine, Thyroxine, -

epinephrine epinephrine
Immunosuppressants  Tacrolimus, Tacrolimus, -

Methylxanthines

DBAs/dopamine
depleters

cyclosporine
Theophylline

Haloperidol,
tetrabenazine

cyclosporine

Haloperidol,
tetrabenazine

KUNEIIKO: SSRIs = selective serotonin
reuptake inhibitors

91000 Morgan IC, et al. Tremar Orther Hyperkinet Mo (N Y.

SNenns: sSA.NN.sSUsSaU aslalaun 2017 Nov 22:7:442
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Other drug-induced neurological disorders

Neuroleptic malignhant syndrome (NMS)

- Rare and potentially life-threatening syndrome
- Mostly occurs after administration of antipsychotics (blockade of D, receptor)

- NMS complications are common: eletrolyte imbalance, thrombosis, pulmonary
artery embolism, pneumonia, seizures, rhabdomyolysis, acute renal failure,
sepsis, multi-organ failure

-~
L

SSRIs/SNRIs Clinical presentation of serotonin syndrome
o - Altered mental status e g. agitation, confusion, anxiety

- Autonomic dysfunction e.g. hypertension, diaphoresis
hyperthermia, nausea, vomitting, diarrhea, mydriasis

- Neuromuscular adnormalities e g. tremor, clonus,
hyperreflexia, muscle rigidity, akathisia

- Serious complications e.g. rhabdomyolysis, metabolic
acidosis, myoglobinuria, renal failure, respiratory failure

L

4
Drug-induced seizures

- Common toxic complications of nhumerous drugs and poisons, as well as drug
withdrawal syndromes

- Many substances can lower the seizure threshold (an individual's unique balance
between inhibition and excitation signals in the brain)

- Symptoms associated with drug-induced seizures are similar to those of
non-drug-related seizures

- The majority of seizures induced by drugs present as generalized tonic-clonic
seizures

Yoy "

KWLNEILKC: SSRIs = selective serotonin reuptake inhibitors; SMRIs = Serotonin and norepinephrine reuptake inhibitors

Jwdx Kuhlwilm L, et al. Acta Psychiatr Scand. 2020 Sep:142(33233-241;
Zick JE, et al Curr Psychiatry 2019 Juh-18(7):38-42.;

. Talit H¥3 B EW and Shal M. N Engl J Med 2005;352:1M2-20.;
5”&'1“5 SAANSUSQU asoalaun C?:'irHV_ et al. Br TrC':: Pharrnangnl. 2016 MarBI{3):412-9.
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