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C I a ss I fl Ca ga o “E um evento desfavoravel que ocorre durante

ou apos o uso de medicamento ou outra
intervencao. E importante ressaltar que para
Evento Adverso ser considerado um evento adverso, o
medicamento ou a intervencao nao
necessariamente tem relacao causal com o

“E qualquer resposta prejudicial ou
indesejavel, nao intencional, a um
Reacao Adversa medicamento, que ocorre nas doses usuais
para profilaxia, diagnostico, terapia ou para
modificacdo de funcdes fisioldgicas.”

Toda Reacao Adversa é um Evento Adverso,
mas nem todo Evento Adverso é uma Reacao Adversa

Fonte: https://www.farmacia.ufmg.br/en/conceitos-importantes/#:.~:text=EVENTO%20ADVERS0%3A%20%C3%A9%20um%20evento,causal%20com%200%20evento1.




Farmacovigilancia

“A ciéncia e atividades relativas a identificacao, avaliacao,
compreensao e prevencao de efeitos adversos ou quaisquer \_/
problemas relacionados ao uso de medicamentos”. OMS

Théophile

Algoritmos
ANALISE CAUSUALIDADE Def|n’|da m
DAS RAMs Provavel
Possivel
Improvével Liverpool

BRACKEN, et al. 2017 Doi: 10.1371/journal.pone.0169393
NARANJO, et al. 1981. Doi: 10.1038/clpt.1981.154
THEOPHILE, et al. 2012. Doi: 10.1016/j.jclinepi.2012.04.015




Classificacao

Tabela 3. Classificag3o das reagGes adversas segundo Wills e Brown

Tipo de reacdo Mneménico Caracteristicas Exemplos
A: Relacionado 3 dose Aumento * Comum * Efeitos toxicos! e —— i - - 20 do sixo
- * Relacionada 2 um efeito Intoxicagdo digitalica; = deio et hipotalsmi
MeCanlsmO dO farmacoldgico da droga sindrome cumulativo do férmaco hipofisério- adrenal por
z * Esperada serotoninérgica com i Si
farmaco ——
* Baixa mortlidade ISRSs D: Relacionado ao Atraso * Incomum * Teratogénese (ex.!
* Efeitos tempo de uso * Normalmente relacionado 3 adenocarcinoma
colateraisiefeitos dose associado ao
anticolinérgicos * Ocorre ou aparece algum dietiletilbestrol)
de antidepressivos tempo * Carcinogénese
tricidicos apds o uso do medicamento * Discinesia tardia
o reiacionados l E: Abstinéndia Fim do uso * Incomum * Sindrome de
. T . . desi Seicas:
B: N3o relacionado a Bizarro Incomum Reagdes imunoldgicas: SR TaaE ne3o inéncia 3 opi
dose * N3o relacionada a2 um efeito hipersensibilidade ek s TR
farmacoldgico da droga a penicilina (suspensiio de
I . . .. * Inesperada * Reagdes
d 10SSIN Cratl cas * Alta mortlidade idiossincraticas: porfiria beta- bloqueador)
F: Falha inesperada da Falha * Comum * Dosagem inadequada

aguda,

hipertermia maligna,
pseudoalergia (ex.:
rash em uso de

ampicilina)

terapia

* Relacionado 2 dose
* Frequentemente causado por

interagio de medicamentos

de anticoncepcional
oral quando utilizam

indutores enzimaticos

Fonte: Edwards & Aronson (2000)

Doi: 10.1016/S0140-6736(00)02799-9.




Classificacao - Gravidade e Frequéncia

Tabela 4. Classificacdo das rea¢oes adversas de acordo com a gravidade

Leve N3o requer tratamentos especificos ou antidotos e n3o € necessaria a
suspens3o do farmaco.

Moderada Exige modificagdo da terapéutica medicamentosa, apesar de ndo ser
necessaria a suspens3o da droga agressora. Pode prolongar a
hospitalizag3o e exigir tratamento especifico.

Grave Potencialmente fatal, requer 2 interrup¢do da administragio do

medicamento e tratamento especfico da reagdo adverss, requer
hospitaliza¢3o ou prolonga a estadia de pacientes jd internados.
Letal Contribui direta ou indiretamente para 2 morte do paciente.

Fonte: Pearson (1334)

Tabela 5. Classificacdo das reagdes adversas quanto a frequéncia

Muito comum >1/10 >10%

Comum (frequente) >1f100 e <110 >1%e<10%
Incomum (Infrequente) >1/1.000 e <1/100 >0a¥e<1®
Rara >1/ 10.000 e <1/ 1.000 >0.01%e<04%
Muito rara <1/ 10.000 <0.01%

Fonte: UMC (2005)

PEARSON, T.F. et al. Factors associated with preventable adverse drug reactions.

American Journal Hospitalar Pharmacia. V. 51, p. 2268-2271, 1994.



Reacodes aos antimicrobianos

BE
=y = = = ANTIBIOTICS
Do antibiotics have side effects? AWARE -
Antibidticos salvam
Any time antibiotics are used, they can cause side effects. However, antibiotics can save lives. vidas, mas nao sao
When you need antibiotics, the benefits outweigh the risks of side effects. If you don’t need . .
antibiotics, you shouldn’t take them because they can cause harm. isentos de efeltos
Common side effects of antibiotics include: adversos
:h . . .f .h 1 a cada 5 visitas ao
Rasl Dizziness Nausea Yeast Infection Diarrhea .
Pronto Atendimento
Get immediate medical help if you experience severe diarrhea.
It could be a symptom of a C. difficile infection (also called C. diff), 1 o ut of 5 por causa de
which can lead to severe colon damage and death. People can also . I
have severe and life-threatening allergic reactions. medication-related visits to the emergency med|CamentOS eSta
room are from reactions to antibiotics.

relacionado a
reacdes ao antibidtico

If you experience side effects, follow up with your
healthcare professional.

To learn more about antibiotic prescribing and use,
visit www.cdc.gov/antibiotic-use or call 1-800-CDC-INFO.

CS320411-A




Reacodes aos antimicrobianos

JAMA Internal Medicine | Original Investigation

Association of Adverse Events With Antibiotic Use
in Hospitalized Patients

Pranita D. Tamma, MD, MHS; Edina Avdic, PharmD, MBA; David X. Li, BS;
Kathryn Dzintars, PharmD; Sara E. Cosgrove, MD, MS

Estudo coorte —
1488 adultos que usaram antimicrobianos

Até 30 dias apds o uso — RAM
Até 90 dias ap6s uso - Clostridium difficile

20% dos pacientes — pelo menos 1 RAM A Cada 10 dias de uso de
7 casos de Clostridium difficile antibiotico aumentou 3% o
risco de Efeito Adverso

1- Gastrointestinal (42%)
2- Renais (24%)
3 — Hematoldgicas (15%)




Mecanismos de Danos pelos Antimicrobianos

Alergias e
reacoes
idiossincraticas

Infection site Anaphylaxis and idiosyncratic

,, o drug reactions

f, - *.= Antlblotlc -

W= e " o .
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toxicity dysfunction
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Disbiose da flora

Fig. 1 Summary of the mechanisms by which antimicrobials may harm patients

microbioldgica

ARULKUMARAN, N. et al 2020. DOI: 10.1007/s00134-020-

05929-3



Reacoes de Hipersensibilidade

Table 1. Summary of immune-mediated antibiotic hypersensitivity reactions [1-7].

. - Commonly
Type Description Pathogenesis Onse(. of Typu.:al .Cllmcal Associated
Reaction Findings Antibiotics
Antibiotic-specific IgE Anaphylaxis, hives
binds to Fc-epsilon-RI erocdeme, N N
receptors on mast cells b dogr‘n inal pai'n SC;B
I (Immediate) lgE-med{a'tetj and basoph{ls.. . <lh wheezing, anxiety, Cephs, FQs, PCNs,
hypersensitivity Subsequent antibiotic X .
confusion, chest pain,
exposure leads to mast Ipitations, synco
cell and basophil pa Pc‘ar e ;}ry; N pe:
degranulation )
Antibiotic binds to WBC,
Antibod ediated RBC, o:.platelletda‘nd :n:ts Hemolytic anemia, Cephs, PCN
ibody-medial as antigen leading to - - ephs, s,
1l (Delayed) hypersensitivity ~ antibody (usually IgG or 7-14d thn:‘r:‘l:;)coy t:::ma, SMX/TMP
complement) mediated P
cell destruction
Immune complex :’:::1:; h:ﬂ:::ﬁcﬁ:‘ Serum sickness * Cephs (esp cefaclor),
11T (Delayed) mediated . 7-14d L. ! cipro, PCNs,
hypersensitivity complex activate vasculitis SMX/TMP
YP complement
i Delayed type Antigen specific T-cell
IV (Delayed) hypersensitivity activation
V: Monocytic inflammation 10-15d Allergic contact Toplbcal ,'t‘:‘".“yc“"
a (Th1 and IEN-y) dermatitis P:lc);n;c;“m
Th2-mediated PCNs, Cephs,
Vb eosinophilic 2-8 wk (for DRESS _ Dapsone,
inflammation DRESS) Mmocy:/l;r:\:iMX[l‘MP,
CD8 T cell-mediated FQs, Nevirapine,
Ve cytotoxicity 4284 SIS, TEN PCN's, SMX/TMP
T-cell-mediated Ampicillin,
vd neutrophilic 24-48h AGEP Antifungals, FQs,
inflammation SMX/TMP

AGEP: Acute generalized exanthematous pustulosis. Cephs: cephalosporins. d: days. DRESS: drug rash with
eosinophilia and systemic symptoms. FQ: flouroquinolones. h: hours. N/V: nausea/vomiting. PCNs: penicillins. RBC:
red blood cell. WBC: white blood cell. SJS: Steven Johnson Syndrome. SMX/TMP: sulfamethoxazole/trimethoprim.
SOB: shortness of breath. TEN: Toxic epidermal necrolysis. Vanco: vancomycin. wk: week. * Antibiotics in this group
mimic serum sickness and cause a serum sickness-like reaction that is very similar based on symptoms but does not
involve the production of immune mediated complexes.

Anafilaticas

Hipersensibilidade Tardia
Ex: Sindrome de Steven
Johnson

: 10.3390/pharmacy7030122

MAKER et al 2019. DOI



Reacoes Alérgicas

Antimicrobial ip & Healthcare Epi i (2022), 2, e86, 1-4 o
d0i:10.1017/ash.2022.55 SHEA

Concise Communication

Impact of an inpatient nurse-initiated penicillin allergy delabeling
questionnaire

Hilary Bediako BA'?, Lauren Dutcher MD, MSCE**? ®, Aditi Rao PhD, RN*® @, Kristen Sigafus MSN, RN,
Christina Harker BSN, RN*, Keith W. Hamilton MD? @ and Olajumoke Fadugba MD®

*University of Pennsylvania Perelman School of Medicine, Philadelphia, Pennsylvania, ?Division of Infectious Diseases, Department of Medicine, University of
Pennsylvania Perelman School of Medicine, Philadelphia, Pennsylvania, *Department of Biostatistics, Epidemiology, and Informat ics, Un iversity of Pennsyl ania
Perelman School of Medicine, Philadelphia, Pennsylvania, “Department of Nursing, Hospital of the University of P lvania, Phil hi;

SUniversity of Pennsylvania School of Nursing, Philadelphia, Pennsylvania and ®Division of Pulmonary, Allergy and Critical Care, Department of Med icine,
University of Pennsylvania Perelman School of Medicine, Philadelphia, Pennsylvania

14% (33/235) pacientes eram elegiveis
para desmarcacgao da alergia

Realizado pelo Enfermeiro lider e
validado pelo médico especialista

Desmarcacgao da alergia

Papel importante da enfermagem na
avaliagao das alergias aos antibiéticos

Uso de questionario para avaliacao da
alergia

Melhora a seguranca e eficacia do
tratamento, ao mesmo tempo que

promove o uso racional dos antibiéticos a
partir do nao escalonamento da terapia
devido a “alergia”




Reacoes Alérgicas — Reacoes Cruzadas

Beta-lactam Antibiotic Cross-Allergy Chart

2lz|3 51z|z|z Ul =R 3

S|3|3|8|E|E|&|B||s|B|B|E|b|B|E|E|2|8
AMOXICILLIN® XL (x| x| v x| v xlv iv|v|v|v|V|v|v|v
AMPICILLIN | 1 XX v || v|lviviv|iv|vIvV v vy
cloxacun | x° | x° X x| v viv iv|viviviviv|v|Viv|v|v
PENICILLN | x4 | x* | x® Xlvi ivivi|v iv|v|v v |v|V|v|v]|v
rreracine | %3 | 33 | 33 | %8 lvix|lvI||v v vIiv|v|vV|v|v]|v
ceraproxiL | 1 | x2 [ v | v | %3 Vit v\ v|v|v ||V ||V
o | v | v v |v|v]|v viviviviviv|v|iv|V|v|v|v
cepraexin [y (2 [ v [ v [P [ x| v vilviviviv|iv|v|v|v|v
aroxmn | v [ v | v || v |v|v]|v vi|lv|iviv|v|v|v|iv]|v
cererozi | w2 (32 | v | v |33 [ 32| v | x| v viv v iviv|vV|v|v|v
CGFROXIME | v | v [V | vV | vV |V |V | V| XV (x| v v v
anxve | v [ v v |v|v|iv|v|v|v|v]e X[ ||| v v |V
crotaxve | v [ v [ v [ v v v v v v v]x]x X xt (x| v|v]|v
carmazove | v | v [V VvV VvV v 33| Xl v|v|v
CGFRAXONE | v | v [V [V | vV |V [V |V |V v |X]x3x]X X|v|v|v
22TV RV RV RV RV RV RV RV RV RV IRV VC IVER BVE BVER BYe v v|v
muapeNeM | v | v (Vv Vv |v|v|v|v v |v|v|v]|v]|vV X* | X
IMPENEM | v | vV [V |V [V |V V| V|V | V|V |V |V |V |V |V x5 )(5
meorenem | v | v | v | v | v v v ||| v v vV

* Also applies to beta-lactamase inhibitor combinations (amoxicillin-clavulanate and piperacillin-tazobactam)

AVOID ALL beta-lactam antibiotics if:
+ ICU admission related to allergy
+Delayed beta-lactam antibiotic allergy causing:
- interstitial nephritis
- hepatitis
- hemolytic anemia
- Delayed severe skin allergic reactions:
- Stevens-Johnson syndrome
- toxic epidermal necrolysis
- exfoliative dermatitis
- acute generalized exanthematous pustulosis
(AGEP)
- drug reaction with eosinophilia and systemic
symptoms (DRESS)

LEGEND:

Penicillins

1st Generation Cephalosporins

2nd Generation Cephalosporins

3rd Generation Cephalosporins

4th Generation Cephalosporins

Carbapenems

v Different structure.
CONSIDERED SAFE TO PRESCRIBE

Reaction likely based on side chain:

1 Same side chain - clinical evidence of cross reaction.
X DO NOT PRESCRIBE

2 |Same side chain - Theoretical risk of cross reaction, no clinical
studies. DO NOT PRESCRIBE

3 Similar side chain - Potential for cross reaction.
X DO NOT PRESCRIBE

Reaction likely based on Beta-lactam ring

4 Clinical evidence of cross reaction.
DO NOT PRESCRIBE

5 Theoretical risk of cross reaction, no clinical studies.
DO NOT PRESCRIBE

|
m_ E_N CH, m_ ﬁ— X b CN,CN,
e 0,
B

Dihidrotiazina

Anel Anel
c Dihidropirrole ) Oxazolidina E

Reagoes Relacionadas
Ao anel aromatico

Reagoes Relacionadas

A cadeia lateral




Reacoes Alérgicas - Reacoes Cruzadas

Assess the nature of the allergy

Reported penicillin allergy

v v

<_I

Onset within 1-72 hours Intolerance Onset after
of administration of: such as: more than
Anaphylaxis, hypotension, Diarrhea, 72 hours of
bronchoconstriction, Nausea, administration
allergic rhinitis, early Vomiting, of: non-pruritic
onset urticaria, stridor, Headache morbiliform rash,
angioedema maculopapular
rash
Further assess the allergy Ok to attempt Ok to attempt
How long ago? beta-lactam therapy with a
What specific agent? therapy different
beta-lactam

Re-challenged?

'

v

Onset after more than 72
hours of administration
of: Stevens-Johnson
syndrome, toxic epidermal
necrolysis, immune
hepatitis, DRESS, serum
sickness, hemolytic anemia
or interstitial nephritis

\

Avoid testing, desensitizing
and re- challenging with all
beta-lactam antibiotics

Y

Penicillin skin testing available?

'

l— Yes —l
Positive penicillin Negative penicillin

skin test skin test
Avoid all penicillins as Consider oral challenge in a
well as beta-lactams with monitored setting; if

negative, penicillin class

a similar side chain ... or
antibiotics may be used

consider desensitization or
select a non-beta- lactam
antibiotic

Convincing history of an
IgE-mediated reaction:
Avoid all penicillins as
well as beta-lactams with
a similar side chain ... or
consider desensitization or
select a non-beta-lactam
antibiotic.

Qual a Natureza da
alergia?

Quanto tempo?
Qual composto?
Teve outro contato?

Ha teste de alergia?

Avaliar a cadeia lateral




Reacoes Alérgicas

As perguntas a seguir devem ser realizadas pelos seguintes profissionais:
- médico, farmacéutico e enfermeiro.

J O Para a identificagao de alergia perguntar:
O paciente € alérgico?
O paciente apresentou alergia ao que (medicamento ou produto)?
Qual tipo reacao o paciente apresentou (sinais e sintomas)?
Tempo que ocorreu a reagao apos a exposicao?
ApOs a reacao o paciente teve contato novamente com esse produto ou
medicamento?
Quial foi o tipo de reacéo que o paciente apresentou no segundo contato?
A quanto tempo ocorreu essa reacao (ex: meses ou anos)?
Algum profissional de saude orientou a ndo utilizar esse medicamento?

o000 0000




Table 5. An example of the 12-step desensitization protocol using a final dose of 1000 mg.

Dessensibilizacao :

Solution: Total Volume Concentration Dose
~ J . . . Solution 1 100 mL 0.100 mg/mL 10 mg
1 - Nao hd nenhuma medicamento alternativo; i T 100 mgmL s )
2 —o0 medicamento envolvido € mais eficaz ou esta associada a Solution 3 100 mL 1000 mg/mL. 1000 mg
B
menos EA; o = vl P
. . ;. ~ Step Solution# (m[?/lfr) (mill::tee s) :’;S € Dose (mg) ;(:1:(;1\;9
3- medicamento tem um mecanismo Unico de acgao. 1 1 : = = e 00508
OBS: Indicado com precaucao em pacientes de alto risco, € 2 1 5 5 125 0125 0175 ]
absolutamente contraindicado em reagdes tardias graves, com : : = = = = e
risco de vida. Ex; Sindrome Stevens- Johnson. 5 2 5 5 T 5 2175
6 2 10 15 25 25 4.675
= . ~ . 7 2 20 15 5 5 9.675
Administragao gradual do medicamento 5 5 m - o o oo
9 3 10 15 25 25 44,675
P e d- ~ 10 3 20 15 5 50 94.675
re me Icagao 11 3 40 15 10 100 194.675 )_
- leenld ramin ) 12 3 80 60.40 80.53 805.325 1000
: : Data adapted from [30,33].
-Dexametasona/ Hidrocortisona CHASTAIN, D.B., et al 2019. DOI: 10.3390/pharmacy7030112

Original Research

Antibiotic desensitization as a potential tool in

antimicrobial stewardship programs: o oy =p: ~
TRt T (s ST T B 97% das dessensibilizagoes foram um sucesso

literature review Estratégia a ser considerada pelo time de

Alicia Rodriguez-Alarcén (), Jaime Barceld-Vidal, Daniel Echeverria-Esnal, Luisa Sorli, Roberto Guierri-Fernandez,
Soffa Martina Ramis Fernandez, ...show all

Pages 1491-1500 | Receive d 24 May 2022, Accepted 05 Sep 2022, Published online: 12 Sep 2022

M) Check for updates

Stewardship

66 Cite this article https://doi.org/10.1080/14787210.2022.2122443




Caso Clinico

Homem 65 anos, 100 kg internado ha 25 dias na UTI comegou
apresentar piora clinica (febre, taquicardia, taquipneia,
rebaixamento do nivel de consciéncia). Coletado hemoculturas
com crescimento de Staphylococcus aureus resistente a
oxacilina (MRSA), iniciado vancomicina dose de ataque
25mg/kg (2500mg) seguida da dose de manutencdo 15mg/kg
(1500mgq) 12/12h. Tempo de infusdo = 2 horas.

Em 15 minutos da infusdo da dose de ataque apresentou rubor,
eritema e prurido em face e na metade superior do tronco.

J O que houve?

E o que justifica essa reagao?




Reacoes Infusionais

Vancomicina

Infusdo < 15mg/min (30 min a cada 500mg)
Cuidado na dose de ataque

Anfotericina B desoxicolato

2-6 horas

Pré medicacado — 30-60 min antes

Case Report

Infusion-Related Reaction Following Daptomycin Two-Minute
Rapid Intravenous Administration

Celeste R. Caulder, PharmD"; Aaron Sloan, PharmD (Candidate)";
Yasir Abmed, MD'; and P. Brandon Bookstaver, PharmD, BCPS (AQ-ID), AAHIVP®

2 horas ap6s administragao
- Vermelhidao e sensacao

de calor no rosto, pescogo
e parte superior do térax




Nefrotoxicidade

https://blog.medcel.com.br/post/injuria-renal-aguda

7/fulltext. Acesso em: 29 jun. 2023.

Creatinina sérica

Creatinina acima de 0,3 mg/dL ou

Aumento maior que 1,5 a
2,0 vezes (em relacdo ao basal)

Aumento maior que 2,0 a 3,0 vezes
(em relacao ao basal)

Aumento maior que 3,0 vezes
(em relacdo ao basal) ou

Creatinina acima de 4,0 mg/dL com
elevacdo aguda de 0,5 mg/dL ou

Instituicao de suporte renal artificial

Débito urinario

Menor que 0,5 mL/kg/h por
6 a 12 horas

Menor que 0,5 mL/kg/h por mais
de 12 horas

Menor que 0,3 mL/kg/h por
mais de 24 horas ou

Anuria por 12 horas

IRA x Temporalidade de uso do antimicrobiano

LEVEY, Andrew S. et al. Nomenclature for kidney function and disease: report of a Kidney Disease: Improving Global Outcomes (KDIGO) Consensus
Conference. Kidney International, [s. /.], v. 97, n. 6, June 2020, p. 1117-1129. Disponivel em: https://www.kidney-international.org/article/S0085-2538(20)30233-



Nefrotoxicidad
Table 1. Summary of Antimicrobial-Induced Nephrotoxicity: Mechanisms and Clinical Manifestations
Group Medications Mechanism Clinical Manifestation
Antivirals Tenofovir Direct proximal tubule cytotoxicity Fanconi-like syndrome
ATN
Indinavir Intratubular crystal deposition Nephrolithiasis
Acyclovir Intratubular crystal deposition Nephrolithiasis
Direct tubular cytotoxicity AIN
Foscarnet Direct proximal tubule cytotoxicity ATN
Intraglomerular crystal deposition Acute glomerulonephritis .
Downregulation of aquaporin-2 Nephrogenic diabetes insipidus Mon |to rar:
Interferon Direct proximal tubule cytotoxicity ATN . . .
Podocyte injury FSGS - Creatinina e Ureia
Enhanced cellular immunity TMA .
Antibiotics Aminoglycosides Direct proximal tubule cytotoxicity Fanconi-like syndrome = D|U rese
Direct distal tubule cytotoxicity ATN , Z
Electrolyte wasting tubulopathy = N |Ve| serico do ATB
Beta-lactams Direct proximal tubule cytotoxicity ATN 2 7
Glomerular injury Acute glomerulonephritis (Vancom ICIna €
— Trimethoprim/Sulfamethoxazole Impaired creatinine secretion AIN 3 a o
ENaC inhibition Falsely elevated creatinine am|nogl|COS|deOS)
Hyperkalemia _ 1
Fluoroquinolones Tubular damage AIN USO de mais de um
Enhanced cellular immunity/structural TMA medicamento nefroto’xico
similarity to quinine
Vancomycin Direct proximal tubule cytotoxicity ATN
AIN
Daptomycin Rhabdomyolysis Myoglobin-induced tubulopathy
Mild ATN
Polymyxins Direct proximal tubule cytotoxicity ATN
Antifungal Amphotericin B Direct distal tubule cytotoxicity Renal distal tubular acidosis
Caspofungin Direct distal tubule cytotoxicity Mild distal tubulopathy
Abbreviations: AIN, acute interstitial nephritis; ATN, acute tubular necrosis; ENaC, epithelial sodium channels; FSGS, focal and segmental
glomerular sclerosis; TMA, thrombotic microangiopathy.




Nefrotoxicidade

Manejo Vancomicina:
- Aumento do tempo de infusdo — Continua* (reduz Picos de concentracdes altas)
- Ajustar de dose ou frequéncia pelo nivel sérico

Manejo Aminoglicosideo:
- Evitar administrar > 1xdia (ex: g12h; g8h) — acumulo do AMNG
- Ajustar dose ou frequéncia pelo nivel sérico

Manejo Anfotericina B desoxicolato:
- Aumentar tempo de infusao*
-Pré-infusdo de 1 L de SF 0,9% antes da administracao
- Ajustar dose

BARI, AA. etal. 2011. DOI: 10.1016/j.jsps.2010.11.001

KAN, W.C. et al. 2022. DOI: 10.3390/ ijms23042052 *Incompatibilidades
LE, J. et al. 2015 DOI: 10.1093/jpids/piu110

NOVOLA, J.M.L., 2011. DOI: 10.1038/ki.2010.337
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Ca rdiotoxicidade

- MEDICAMENTOS QUE PODEM PROLONGAR IQT

Antibacterianos  Azitromicina (KR), Ciprofloxacino (KR), Claritromicina (KR), Eritromicina

(KR),Levofloxacino (KR) Metronidazol (CR), Norfloxacino (PR), Piperacilina/Tazobactam

(CR)
P T
ST Antifungicos Anfotericina B (CR), Cetoconazol (CR),Fluconazol (KR), Itracozazol
(CR), Voriconazol (CR)
Intervalo PR j+————»|

——] |+ complexo ars
- v QT > 40ms

Medications with Risk of Torsades o 4QTC> 60ms ou aumento de 10% em relacdo ao basal,

{.

‘ TdP Risk Categories ! 1 1 _ H
. | R \l NS RSN EE 111
Clearl iated with k isk of TdP, 3 pm— gy ¥ - . .
A Known Risk of TdP einrv);:::‘::::ez a:’ :‘ecor:nvzgnrclisedo t i ! J | AT M on It orar:
- T .
: ! I QT A
C QT | tion but lack: | | ! -
e e Eletrocardiograma
R - Alargamento do intervalo QT
- . Assu;iated vyi_th TdP butonly undgr .
CHBTRRAETE b e -Eletrélitos (Ca , K e Mg)
Any medication in above risk _ Fun éo renal e he ética
@ Drugs to Avoid in Congenital Long QT categories and other medications g p
that have special risk due to
mechanism of action

https://crediblemeds.org/application/files/8816/1580/0172/QTc_CDS_Module_Three_31_Aug_2020.pdf



Hepatotoxicidade

Imunomodulador 3,08% Endécrino 2,28%

/— -Reumatolégico ¢ 1,48%

—_— Gastrointestinal 1,37%
(i

Analgésicos 3,76%" ——

Agentes antineoplasicos 5,59%-

Agentes do sistema nervoso central
9,35%

principais classes

- Antimicrobianos

46,52%

terapéuticas que causam
lesdo hepatica

Agentes cardiovasculares

10,03%

induzida por drogas

Suplementos fitoterapicos e dietéticos —
- 16,53% SHIVERSIDADEDO
Caracteristicas e resultados de 899 pacientes com lesao hepatica induzida por
medicamentos: Estudo Prospectivo DILIN.
CHALASANI, N. et al. 2015. DOI: 10.1053/j.gastro.2015.03.006




Hepatotoxicidade

Drug uptake (1) Mitochondrial impairment

(2) Inhibition of biliary efflux

9 Lysosomal impairment
-

(4) Reactive metabolites

Accumulation | ¢

¢ Chemical stress
* Oxidative stress
* Protein modification

(5) Endoplasmic reticulum stress

(6) Immune system

* Innate
* Adaptive

Clearance ¢ Inflammation

Diverse clinical
presentations of DILI

¢ Acute fatty liver with
lactic acidosis

* Acute hepatic necrosis

* Acute liver failure

* Acute viral hepatitis-like
liver injury

¢ Autoimmune-like hepatitis

¢ Bland cholestasis

* Cholestatic hepatitis

¢ Cirrhosis

¢ Immuno-allergic hepatitis

* Nodular regeneration

* Nonalcoholic fatty liver

* Sinusoidal obstruction
syndrome

* Vanishing bile duct
syndrome

WEAVER, R.J. et al 2019. DOI: 10.1038/s41573-019-0048-x

Monitorar:
- Bilirrubinas
- Transaminase (ALT; AST)

- Enzimas Canaliculares
(Fosfatase Alcalina e Gama GT)
- Sinais e sintomas como
ictericia, dor abdominal, coldria...

Ajuste:

- Dose/ frequéncia
- Escolha do tratamento
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Hepatotoxicidade

Table 1.  Patterns of Hepatic Damage Causes by Antibiotics

Cloxacillin

Flucoxacillin

Cholestatic

Cholestatic, protracted cholestasis, vanishing bile duct syndrome.

Sulphonamides Cholestatic, mixed, hepatic I liver failure, vanishing bile duct synd
Antibiotic Pattern’ Sulph h and Trimethoprim- Chol i ishing bile duct synd:
Fansidar R (pyrimethami Iphadoxine) Hep llular, hepatic 1 Imi hepatic failure
Betalactams
Dapsone A p ic rise in
Amoxicillin Hepatocellular, hepatic granulomas
Ouinol
Ampicillin Cholestatic, vanishing bile duct syndrome.
P e 4 Ciprofloxacin Chol hep 1lul. 1 hepatic failure, vanishing bile duct syndrome
Amoxicillin/clavulanate Cholestatic, hepatocellular mixed, hepatic granulomas Norfloxacin Hey Hular chol hepatic

Trovafloxacin

Other Antibiotics

Nitrofurantoin

H llular, chol hepatic chronic hepatitis

Clindamycin

Mixed, cholestatic

Penicillin G, V Hepatocellular, hepatic granul

Cephalosporins Cholestatic

Ceftriaxone Biliary sludge

Tetracyclines Fatty liver, chol ic hepatitis, hep llular, fulmi hepatic failure

Minocycline

Doxicycline

Autoimmune hepatitis, chronic active hepatitis, liver failure

Cholestatic

Macrolides

Erythromycin

Cholestatic, vanishing bile duct syndrome, liver failure

Azithromycin

Cholestatic

Clarithromycin

Cholestatic, acute liver failure

Telithromycin

Hepatocellular, fulminant hepatic failure

ROBLES,

Tetraciclinas
Macrolideos

Quinolonas
Beta lactamicos

M el atl. 2010. DOI: 10.2174/157488610791698307




Hepatotoxicidade - Antifungico

Antifungal Drugs and Drug-Induced
Liver Injury: A Real-World Study
Leveraging the FDA Adverse Event
Reporting System Database

Zhi-Xuan Zhou ""?T, Xue-Dong Yin 2", Yu Zhang'°%, Qi-Hui Shao "2, Xin-Yu Mao "2,
Wen-Juan Hu’, Yun-Lin Shen**, Bin Zhao®* and Zhi-Ling Li"*

6.32% 1.33% _6.29% 1.63%
~___0.34%

m Ketoconazole = Miconazole » Clotrimazole Fluconazole
= Voriconazole m [traconazole ® [savuconazole m Posaconazole
u Caspofungin = Micafungin = Anidulafungin

FIGURE 2 | Proportion of antifungal drugs-related liver injury.

75% - Azolicos
1- Voriconazol

2- Fluconazol
3- ltraconazol
4- Clotrimazol




Hepatotoxicidade - Antifungicos

Table 1. Comparison of Azoles-Induced Hepatotoxicity

Azole Drug Hepatic Injury Pattern Approximate Incidence of Toxicity Requiring Comments
Elevations in Liver Function Discontinuation of the Drug
Tests (LFTs) (%)

Fluconazole Cholestatic 1-10% elevations in LFTs that are serious Most elevations in LFTs are
enough to warrant transient and are resolved upon
discontinuation of the drug drug discontinuation. There are
appeared in 0.7% of patients mixed data regarding the

dose-dependency of
hepatotoxicity.

Itraconazole Cholestatic 1-17.4% 1.5% of patients experience Elevations in LFTs may appear
elevations in LFTs that are serious between 4 -10 weeks. The
enough to warrantdrug hepatocellular model of toxicity
discontinuation. may imply severe toxicity. The

dose or duration dependence of
itraconazole-induced
hepatotoxicity is unclear.

Ketoconazole Hepatocellular 3-17.5% 1in1,000 - 3,000 patients Most LFTs elevations are transient
experiences elevations in LFTs and resolved upon drug
severe enough to warrant drug discontinuation, but severe
discontinuation. hepatotoxicity risk seems to be

the highest among azoles.

Posaconazole Hepatocellular 1-10% Elevations in LFTs that are rarely Elevations in LFTs are generally
severe warrant discontinuation resolved within two weeks after
of the drug. drug discontinuation.

Voriconazole Mixed, hepatocellular,and 12-19% The incidence of fulminant Usually, within the first10 - 28

cholestatic

hepatic failure is rare.

days of therapy, toxicity appears
and may be related to the
concentration of the drug.

RAKHSHAN, A. et al. 2023 DOI

: 10.5812/ijpr-130336

Melhora com a descontinuagao do

medicamento



Neurotoxicidade

Table 1

Neurotoxicity associated with aminoglycosides and all beta-lactams, their mechanisms of neurotoxicity and risk factors

Penetracdao no SNC

Antibiotic class Number of publications Neurotoxic effects Mechanism of neurotoxicity Risk factors - EX . Am i nog | iCOSideOS _
\ Aminoglycosid: 5: tive case reviews; case Ototoxicity-class effect Activation of NMDA receptors Increased CNS permeability 0« = o
1. Gentamicin series; Peripheral neuropathy; Lysosomal abnormality; Axonal Intrathecal administration ad m I n I Stra gao I ntratecal
2. Streptomycin case reports encephalopathy (gentamicin) loss; Inflammatory response
3. Amikacin Neuromuscular blockade-class Inhibition of pre-synaptic
4. Tobramycin effect quantal release of acetylcholine
5. Neomicin and binding of drug to
6. Kanamycin postsynaptic receptors
y Beta lactams- 24- Case reports; retrospective Encephalopathy with Triphasic Inhibition of GABA-A release; Renal failure
y Cephalosporins: reviews; review articles waves on EEG Increased glutamate; Induction Prior CNS disease C f 1 _' d d 11 .
/,/ High risk agents: Tardive seizures of endotoxins; Cytokine release Older age e e pl m e I n u Ce n e u rOtOXI Clty' a
1. Cefazolin Seizures Excess dosage H H
2. Cefesolis NCSE ? systematlc review
3. Ceftazidime Myoclonus
4. Cefoperazone Asterexis
5. Cefepime
Low risk agents: ( \
1. Cephalexin

2. Cefatoxime Fatores de Risco

3. Ceftriaxone
Beta-lactams- 4: Case reports; case series Seizures Inhibition of GABA-A receptors Renal failure; low birth I f A i R I
Penicillins: Tardive seizures weight-neonates n S U I CI e n CI a e n a

1. Benzylpenicillin Encephalopa

. Penidlin G Tremors Doenga préVia nO SNC
. Piperdillin

. Ti::rillin | doso

s Excesso de dose

. Ampicillim

Beta-lactams 4: Case reports Encephalopathy Inhibition of GABA-A receptors; Renal failure
Carbapenems Seizures Possibly binding of glutamate \ )

. Imepenem Myoclonus
. Meropenem Headache
. Paripenem
Ertapenem
. Doripenem
. Ceftaroline

w
i 1
1 1

O UV A WN =

GRILL, M.F; MAGANTI, R.K. 2010 DOI: 10.1111/j.1365-2125.2011.03991.x




Antibiotic class

Tetracyclines

Trimethoprim-
Sulfametaxazole

Macrolides.azalides:
13
s
3.
4.

Erythromycin
Clarithromycin
Azithromycin,
Dirithromycin

Quinolones:
1.

Ciprofloxacin

2. Norfloxacin
3. Ofloxacin

4.
5.
6.

Gemifloxacin

. Levofloxacin
. Gatifloxacin

1

nhwN

Oxazolidinones
1.

Linezolid

Streptogramins:
1.
Polymixins
1.
2

Dalforpistin-quinupristin

Polymyxin B
Colistin

Others:
. Clindamycin

Vancomycin
Nitrofurantoin
Chloramphenicol
Metronidazole

Number of publications

=4

=)

w

'S

w

: Review article

. case reports

: Case reports; Review articles

: Case reports; case series

: case reports; case series

. case report

: case reports; case series;

retrospective reviews

10: case reports; case series

Neurotoxic effects

Cranial nerve toxicity;
Neuromuscular blockade;
Intracranial hypotension

Transient psychosis;
encephalopathy;
aseptic meningitis

Ototoxicity

Psychosis
Encephalopathy
Seizures
NCSE
Orofacial dyskinesias
Action myoclonus
Ataxia
Dysarthria
Chorea

Encephalopathy
Bells palsy
Optic neuropathy

Headache

Chemical Arachnoiditis
Seizures
Diplopia
Ataxia
Paresthsias
Polyneuropathy
Myasthenia-like syndrome
Tardive dyskinesia; Extrapyramidal
syndrome
Ventriculitis
Polyneuropathy, benign
intracranial hypotension
Optic neuritis
Ataxia
Dysphagia
Peripheral neuropathy

Neurotoxicidade

Mechanism of neurotoxicity

CNS penetration

Damage to Cochlea

Inhibition of GABA-A receptors;
Activation of NMDA receptors

Not known

High affinity binding to CNS
Blocking acetylcholine
receptors; Prolonged
depolarization via calcium
depletion

CSF inflammatory response
Cerebellar/brain stem lesions
Axonal damage

Risk factors

Advancing age;
Immunocompromized

Advancing age; Impaired renal
function; Increased permeability
of blood-brain barrier

Co-administration of narcotics,
anaesthetics, muscle relaxants;
Myasthenia gravis
Renal failure
Cystic fibrosis

Impaired renal function

GRILL, M.F; MAGANTI, R.K. 2010 DOI

:10.1111/j.1365-2125.2011.03991.x

Idosos:
Quinolona
Sulfametoxazol + Trimetoprom
(Bactrim)

Monitorar:

Sinais e sintomas de
neurotoxicidade: convulsdes,
rebaixamento do nivel de
consciéncia, fraqueza
muscular, perda de memoria,
ViS30 ou raciocinio, ...

Manejo:

Evitar medicamento quando tem
fatores de risco
Reduzir dose
Considerar outros antibiéticos




Ototoxicidade

e Vancomicina

NH, . . ,

“(19’ Aminoglicosideos
m r

My Macrolideos

HN

¢
HN oj 0
HO" “N

Cloranfenicol

OH
e .
: Monitorar:

Audiometria
Impedanciometria/ BERA

- Dose Acumulada
- Duracao da Terapia

LEIS, J.A.; RUTKA, J.A,;GOLD, W.L. 2015. DOI: 10.1503/cmaj.140339
RYBAK, L.P.; RAMKUMAR, V.; MUKHERJEA, D. 2021 DOI: 10.3389/fneur.2021.652674




Hematoldgica - Supressao Celular

Anemia (nivel de hemoglobina <10 g/dL)
Leucopenia (contagem de leucécitos <4.500 células/uL)

Trombocitopenia (contagem de plaquetas <150 x 103 /uL) Reversible Myelosuppresion With Prolonged
Usage of Linezolid in Treatment of Methicillin-
Resistant Staphylococcus aureus

Table I. Selected examples of drugs associated with idiosyncratic (type B) drug-induced
myelosuppression(-4

Example(s) Category of drug-induced Comments Sanjana Sharma !, Arshi Syal ?, Monica Gupta !, Anita Tahlan *, Baldeep Kaur * !

Antibacterials Chloramphenicol  Aplastic or sideroblastic Causative link between chloramphenicol eye drops and aplastic

anaemia anaemia is controversial
Isoniazid Sideroblastic anaemia Exacerbated by pyridoxine (vitamin Bg) deficiency |
Linezolid Sideroblastic cytopenia . . . .
Trimethoprim Megaloblastic anaemia Mechanism: inhibition of dihydrofolate reductase My9|OSUPPTESS|0n in Patlents Wlth Pr0|0n99d use Of
Zidovudine Megaloblastic anaemia Mechanism: interference with DNA synthesis Piperaci"in /T azobactam

Ahmet Riza Sahin," © Ali Muhittin Tasdogan?

Monitorar:
- Hemograma
- Sinais e sintomas de
sangramento (plaquetopenia)
- Funcao renal (Linezolida
eliminada 30% via renal)

Manejo:

- Ajustar dose/frequéncia
- Trocar terapia/ suspender

Drugs Ther. Perspect 20, 23—26 (2004). https://doi.org/10.2165/00042310-200420100-00008



Miotoxicidade

Rhabdomyolysis Associations with Antibiotics: A
Antibiotic Class/Antibiotic aROR 95% CI Rhabdomyolysis Reports All Reports PharmaCOVigilance StUdy Of the FDA Adverse Event

l Daptomycin l —— 14.38 (10.85-19.05) 51 1132 Reportlng SyStem (FAERS)
Chengwen Teng!2*, Courtney Baus!?2, James P. Wilson?, Christopher R. Frei 1245
Macrolides —— 254 (1.88-3.45) 42 5061
— Azithromycin —_—— 243 (1.55-3.82) 19 2388
Clarithromycin —_ 251 (1.58-3.99) 18 2194
Erythromycin —_—— 3.20 (1.32-7.72) 5 479
Meropenem —— 342 (1627.21) 7 627 Muscle Pain Associated with Daptomycin
[ Trimethopril If: h I —_—— 232 (1.34-4.01) 13 1711
e — 21 (116381) - o Shailaja R Veligandla, Kathy R Louie, Mark A Malesker, and Philip W Smith
J 9 y
Fluoroquinolones —— 147 (1.16-1.87) 68 14108
Norfloxacin * 331 (0.82-13.34) 2 185
Ciprofloxacin R 1.80 (1.25-2.59) 29 4922
Moxifloxacin — 1.60 (0.96-2.66) 15 2856
Levofloxacin el e 1.09 (0.72-1.66) 22 6145 M -
onitorar:
Cephalosporins —— 1.60 (1.07-2.39) 24 4579 . . . .
Cefditoren —_——— 881 (3.62-21.44) 5 177 - (
_ T 5 Gane 3 Sinais de miopatia (fraqueza, dor
Cefdinir —_—— 293 (1.10-7.86) a4 417
Ceftriaxone —_—— 115 (0.62-2.15) 10 2637 m USCU |a r - )
— Cefuroxime + 050 (0.12-1.99) 2 1220 0 o
- Creatinofosfoquin (CPK)
Penicillin combinations —— 1.25 (0.82-1.90) 22 5345 C ea O OS Oqu ase C
Piperacillin-tazobactam —_—— 256 (1.41-4.63) 11 1315 H
L - 05 (046150 1 - Uso de outros medicamentos que
Amoxiil e 031 (0az1o ’ 2239 podem causar miopatia (estatinas)
Clindamycin L 093 (0.38-2.23) 5 1641 - Fungéo Renal
Doxyeycli - 0.45 (0.11-1.81) 2 1341
0.0625 0.125 0.25 05 1 2 4 8 16 32

Figure 2. Adjusted Reporting Odds Ratios (aRORs) for rhabdomyolysis with antibiotics. Cl = confidence interval. All statins were significantly associated with rhabdomyolysis. .
Rhabdomyolysis RORs (95% ClI) for statins range from atorvastatin 15.09 (13.77-16.53) to simvastatin 76.29 (70.92-82.06). M a n ej o o
.

- Ajustar dose/frequéncia
- Trocar terapia




Bloqueio Neuromuscular

Case Report: Respiratory
paralysis associated with
polymyxin B therapy

3

Yachan Ning?, Yangi Chu?, You Wu?, Ying Huang?,
Chunmei Wang®* and Li Jiang'*

SOME EFFECTS OF THE AMINOGLYCOSIDE ANTIBIOTIC AMIKACIN
ON NEUROMUSCULAR AND AUTONOMIC TRANSMISSION

Y. N. SINGH, 1. G. MARSHALL AND A. L. HARVEY




Caso Clinico

Menina de 5 anos, internada na UTI cardiaca estavel hemodinamicamente em uso de
medicamento vasoativo, comecou apresentar febre, coletados culturas (Hemoculturas
V pareadas e Urocultura) e na parcial da hemocultura cresceu um Cocos Gram Positivo,
como a paciente também estava com uma disfuncdo renal importante equipe optou
por iniciar Linezolida 30mg/kg/dia 8/8h. Evoluindo clinicamente bem dos parametros

J infecciosos.

Em determinado momento a paciente comegou apresentar picos hipertensivos,
equipe investiga causa e ndo ha justificativas do ponto de vista clinico.
O que poderia ser?

Técnica de enfermagem relata a farmacia clinica que tem observado os
picos hipertensivos apoés alguns minutos da administracao da Linezolida, e
questiona se ha possibilidade de ser uma reacao adversa

Apos a suspensao da Linezolida paciente nao apresentou mais hipertensao




Alteracao de Sinais Vitais

network | Open.

Linezolida
Inibidora da MAO

Original Investigation | Pharmacy and Clinical Pharmacology
Association of Linezolid With Risk of Serotonin Syndrome
in Patients Receiving Antidepressants

Anthony D. Bai, MD; Susan McKenna, BScPhm; Heather Wise, BScPhM; Mark Loeb, MD, MSc; Sudeep S. Gill, MD, MSc

(Tyramine in gut)
7\

Tyramine
metabolism by

Tyramine
metabolism by
MAOA (80%) and  MAOA (50%) and
MAOB (20%} in MAOB (50%) in

1 small intestine liver

W |

MAOA
inhibitors

Aumento dos niveis
séricos de catecolaminas

Increased tyramine
blood circulation

Picos hipertensivos
Cefaleia

Q} Tyramine metabolism «
by endothelial MAOA ﬁ

-y S

Copyright © 2006 Nature Publishing Group
Nature Reviews | Neuroscience

& frontiers

Frontiers in Surgery

Drug fever induced by antibiotics
of p-lactams in a patient after
posterior cervical spine
surgery—A case report and
literature review

Yunxiang Hu***, Jun Han**

and Hong Wang***

', Lin Gao”, Sanmao Liu**

p l of Orthopedics, Dalian Mu p LC ral Hospital Affiliated of Dalian Medical University,
ina, 2School of Graduate D lian Medical University. Dalian, China, *Department of Spine
g/ThP HL ang Ci yC ngsha, China

Correlacao entre administracao e alteracao

dos sinais vitais (via oral — absorc¢ao)
Excluido outras causas




Classificacao - Gravidade e Frequéncia

Todos os Antibidticos podem estar
associados com Clostridium

Clindamicina
Ampicilina e Amoxicilina
Cefalosporinas
Piperacilina+Tazobcatam
Meropenem
Fluorquinolonas




Onde buscar a informacao?

& C' @& https://www.vigiaccess.org e Y ® & 0O g

XY, World Health

Vig iAccess S z! Organization Frequently Asked Questions

Note: Result is presented for the active ingredient, often including more than one brand name

3 UploDate

Contetudo v  Calculadoras Interacdes de Medicamentos UpToDate Pathways

I

el

Procurar no UpToDate j
ANVISA

L
I

IBM Consultas / Bulario Eletron Bulario Eletro
.
Micromedex
Resultado da Consulta de Buldrio Eletronio
Drug Int. ’
Medicamento Empresa - CNPJ Expediente Data de Publicagdo  Bula do Paciente  Bula do Profissional  Histérico de Bulas
ridrato de EMPRESA DE TESTE LTDA 0931028142 161102014 M

M
metazolina (VS01)- 1111111000191 L] =




World Health

VigiACCESS 3 Organization

Linezolid contains the active ingredient Linezolid

There are 28051 reports with this active ingredient v Vascular disorders (1%, 580 ADRs)
Reported potential side effects Hypertension (144)
Hypotension (101)
Blood and lymphatic system disorders (23%, 9611 ADRs) h
Cardiac disorders (1%, 564 ADRs) Haemorr age (56)
Congenital, familial and genetic disorders (0%, 33 ADRs) Flushing (43 )
Ear and labyrinth disorders (1%, 261 ADRs)
Endocrine disorders (0%, 63 ADRs) Pa”or (33)
Eye dis.order-s (3%, 1094 ADRs) ShOCk (27)
Gastrointestinal disorders (9%, 3919 ADRs)
General disorders and administration site conditions (9%, 3908 ADRs)
Hot flush (17

Hepatobiliary disorders (2%, 837 ADRs) .
Immune system disorders (1%, 391 ADRs) CIFCU'&tOI’y CO”apse ( 16)

Infections and infestations (4%, 1556 ADRs) Th rom bOSiS ( 14)
Injury, poisoning and procedural complications (3%, 1135 ADRs) .
Phlebitis (12)

Investigations (10%, 4120 ADRs)

Metabolism and nutrition disorders (4%, 1553 ADRs) Deep vein thrombosis ( 11 )
Musculoskeletal and connective tissue disorders (2%, 814 ADRs) L .
Neoplasms benign, malignant and unspecified (incl cysts and polyps) (0%, 89 ADRs) HaemOdynamIC mStablhty ( 11 )
Nervous system disorders (12%, 5020 ADRs) Cyanosis (9)

Pregnancy, puerperium and perinatal conditions (0%, 21 ADRs)

Product issues (0%, 48 ADRs) Haematoma (8 )

Psychiatric disorders (2%, 894 ADRs) "

Renal and urinary disorders (2%, 762 ADRs) VaSCU“tlS (8 )

Reproductive system and breast disorders (0%, 55 ADRs) Hyperaemia (7)

Respiratory, thoracic and mediastinal disorders (2%, 979 ADRs)

Skin and subcutaneous tissue disorders (7%, 2927 ADRs) Hypertenswe crisis ( 7 )

Social circumstances (0%, 35 ADRs) Peripheral coldness (7)
Surgical and medical procedures (0%, 90 ADRs) . N
Vascular disorders (1%, 580 ADRs) OrthOStatIC hvooten5|on (6)
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Identificacao e avaliacao das alergias

Monitorar possiveis sinais e sintomas de RAM

Garantir a administracao segura dos antimicrobianos

Manejo das RAM

Notificacao das RAM
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