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Side Effect vs. Adverse Reaction

Side Effect: Unpleosont reoction - con be monoged
. A secondory unwonted effect thot occurs during drug lheropy.
. Usuolly common qnd well known ond con be monoged without

interruption of treotment.
. Exomples include: stomqch upset, oronge body fluids, nouseo, ond

rosh.

Adverre Rcaclion: Serioui reoclion - toxicity
. Unintended phormocologic effects thol occur when o medicotion is

odminislered correctly bui couses horm,
. Exompies include: hepoiic toxicily, dork urine, heoring loss, fever,

ond visuol chonges.

ADVERSE
REACT10NS
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Anti-TB Drugs (U.S.)
Fh3t-Lln. S*ond-Line
lroniorid (lNH or H)
Rifonprn (RtF or R) Amikocin {AK)

Rifobdrn (RFB) StrePtomYcin (SM)

Rlfopcdlnc IPPT) Moxifloxocin (MOX or MIx)

PyEtlnomU.(PZA o, z) Levofloxocin (LFX or [fx)
Erhombsbl{EMB or E ) Eihiorcmide (ETA or Ero}

Poro-omircsolicylic ocid (PAS)

rhird.rine :;:i#j:1*:.."1,
Eedoquillne (BOQ or Bdq)
Delomonld (DLM or Dlm)

Clolozimlnc (CZ)

Pretomonld (Po)

lfilp.ncm
High-dose INH
High-d05e RIF

Amoxlclllln

TB Adverse Drug Events
Side Effec:s

. Serious reociions . Unpleosont reoctions

. Moy require treotment or hospitol . Not domoging to heolth

' Requires chonge in dose or stopping . Does not require chonge
. Moy be life threqtening . Not life threotening

'Exomples, . Exomplesr
. Heporilis . Nouse (mild)
. Kidney Foilure . Gos
. Serlous Allergic reodion . Bl@ting
. Neurologicol problems . Diicolored body fluid5
. Virion chonger, eye poin . Sleeping problems
. Thrombocylopenio . Pholoseniitivity
. Ncdropenio

Anti-Tu bercu losis Med ications
. With TB we hove limited curotive options in terms of medicotion ond

lherefore we wolk o fine line between side effeds ond odverse
reoclions.

' Medicotiffs ond monitoring must

be individuolized.

' Some commq side effects con
be the first sign of on odverse
event.

' Medicoiion con qlso hove different effects on people due to: oge,
olher medicol conditions, sociol hobits, drug-drug inleroctions, ond
foods.

2



11/1/2019

Anti-Tu bercu losis Med ications
. Almost oll TB medicolions ore toxic in

some woy ond second-line TB

medicqtions ore the most toxic.

. HoweYer, lreotment of infeciiou!
TB is more imporlont lhqn minor

side effecls or even some

odverse events.

Reseorch is being done to develop more humone, less loxic, ond

shorter regimens for both TB ond drug-resirtont TB.

First― Line ttB Medications

lsoniazid(INH)

First-Line TB Medications (INH)
lsoniozid (lNH) - lsonicolinic ocid hydrozide

. /v{etobolized in the liver (ocetylotion process under genetic control).

. Excreted in urine.

. Unwonled effecls often ore dose reloted.

. Doily dosing:Smg/kg. mox 300nrg.

. lntermittent dosing' l5m9/kg, mox 900mg.

Adverse reoclions include:
. Hepotoloxicity
. Neurologic syndromes
. Rheumotoid syndrome
. Lupus syndromes
. Monoomine poisoning
. Hemqtologic hypersensitivity
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Hepatotoxicity Caused By INH

I 0-200/o hove osymplomotic elevotions oI ominotronsferose (omino or
ospqrtqte) up to five times fte upper limits of normol which usuolly
returns lo normol (hepotic odoptotion) without stopping the medicotion.

Hepatotoxicity Caused By INH

Recommendolions:
. Stop treotmenr if:

. AIT 3x upper limit of rcrmol (3XULN)

wirh rymproms (+/- I 23)

. ALI 5x upper limit of rcrmol (sxuLN)

withod.ymptoms (+/- 205)
. AST 3xULN wlth rymproms (+/- I I 4)

. AST 5x ULN wlthod symplomr (+/- I 90)

. Wqit until they come down to
below 2x ULN before re-storting

osportor6 omlrcirocf eroie

Hepatotoxicity Caused By INH
. Given olone estimoted rore of hepotitis = 0.6010
. With other ogents excluding RIF is 1.67o

' Given with other ogents including RIF = 2.7%

Historicolly given ot higher doses until TB outbreok omong
government sioff in Woshington DC in I 970.
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Hepatotoxicity Caused By INH

. Risk increoses with underlying diseose, olcoholism, other

hepototoxic medicotions, ond in poslportum women (due lo
fosl ocetylolion).

Forol heporirir = I ond 7/100,000 ossocioted
with continued lreotment ofter rymptom onsel.

Neurologic Syndromes Caused
By INH

Peripherol neuropolhy is dose-reloted
ond increqses wift octivity.
. Occurs less thon 0.27o ot normol

doses.

' lncreosed risk with nutritionol

deficiency. diobetes, HIV infeoion,
renol foilure, olcoholism qnd in
pregnonl or breostfeeding women.

Recommendolion:

Supplement with pyridoxine (vitomin B-6): 25-5omg/doy.

Neurologic Syndromes Caused
By INH
Cenlrol neryous syslem cffeds.

(outonomic dysfunaion)
. Rore.
. Heodoches,irrirobililrdysphorio,

depression, psychosis, dysorthrio
(drunk-like speech). inobility to
concentrole, insomnio, oplic neuritis
(blindness), ond seizures.

Recommendolions:
. Conlinue treotmeni if symptomi ore minor qnd toleroble.
. Siop if one of the more serious reoctiffs occurs.
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Rheumatoid Syndrome Caused
By INH

Joint poin.
. Rore.
. lncludes: sudden onset of ioint poin,

tenderness in honds or other ioints like
elbows, wrists, shoulders, hip ond spine.

Recommendolions:
. Continue lreotmenl if symploms ore minor

ond toleroble.
. Srop if one of the more serious reoctions

occurs.

Lupus Syndrome Caused By INH

Auloimmune condilion (slow
ocelylotion).
. Rore (less lhon one percent).
. lncludes one or more lupus

erythemotosus clinicol
symptoms: orthrolgio,
lymphodenopothn fever,
weight loss, fotigue, ond rosh.

' Test for ontinucleor ontibodies

l2O% will be positive but
qsymplomotic with no need to
discontinue medicotion).

Recommendolions:
Stop medicotion - symptoms resolve ofter weeks or months for some.

Monoamine Poisoning Caused By
INH (Histamine or mine)

Drug-food inleroclion.
. Rore.

'Symptoms:
. Cdoneou! (rosh, hlves, edemo,

lcol lnflommorion).
. Gonroidenircl (rcuse, vomiting,

diorrhe).
. Hemodynomlc(hypotension).
. Neurologlc(h*doches,

polplrofioG, ilching,
liglnh6dedre55).

. Ocor ofier <osuming foodi ond
drlnlt wilh high coftedrotio8 of
m@mires.
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Tyramine Poisoning Caused By
INH
Foods contoining lyromine: oged
cheese such qs Brie, Hovorti,
Boursin, Goudo, Swiss, Comemberl,

Stilion, Munster, Provolone,
mozzorello, pormeson, feto,
cheddor, ond blue, ond oged wines

or fermented meots.

Hematologic Reactions Caused
By INH

Hemolylic onemio, lhrombocylopenio
ond neulropenio.

. Rore (less thon I 7o).

. Symploms include poleness, ioundice (thrombcytopenio), dork
urine, weokness, dizziness, confusion, enlorged spleen (onemio),

low plotelets producing eosy bruising, prologed bleeding, rosh,

enlorged lymph nodes, fever, ond increosed infections
(neutropenio).

Recommendolion:

Stop medicotion {ymptoms resolve ropidly (within doy:).

|11:||:i4
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Hypersensitivity Reactions
Caused By INH

Allergic reoclion
. Rore< I 7o

'Symploms:

. Rosh

. Slevens-Johnon Syndrome
(extensivc rosh thot blisfers ond
ircluder mos membrones)

Recommendolion:

Siop medicotion - treot symptoms if severe.

First― Line ttB Medications

R;fampin(RIF)
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First-Line TB Medications (RIF)
Rifompin (RlF) - Rifomycins olso include rifopenline ond rifobulin
. rrAetobolized in the liver by cytochrome P450 3A4 (CYP3A4)

enzyme syslem which con inhibit effectiveness of mony olher drugs.
. Ex€reted in urine.
. Unwonled effects often ore dose reloted.
. Dosing is doily or intermittent lomg/kg, mox

Adverse recclions include:
. Cutoneous reoclions
. Goslrointestinolreoctions
. lmmunologicreoctions
. Hepototoxicity
. Hypersensiiivity
. Discolorotion of body fluids

600mg.

Cutaneous Reactions Caused By
RIF

Mild ollergic reoction.

' 670 of potients.
. Pruritus (itching), rosh, or flushing.

R.ecommendolions:
. Continued treolment moy be

possible.
. Drug re-chollenge over severol

doys, use oniihistqmine or

desensitizofion process (in

hospitol or clinic).

Cutaneous Reactions Caused By
RIF
Pre-medicote with 25mg diphenhydromine (Benodryl) 30 minutes

before dose of drug re-chollenge or desen3itizotion.
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Cutaneous Reactions Caused By
RI F or.rdffiiuoso ro' rxx, RrF. rnd EMB

Gastrointestinal
Caused By RIF
Mild or severe.
. Voriqble incidence.
. Nouseo, onorexio, obdominql

poin, vomiting, ond diorrheq.

R.ecommendolions:

Reactions

Woich for underlying hepotoroxicity (check liver enzymes). Most often
con coniinue medicqtion with support:

' Administrotion of ontiemetic or ontocid 30 minutes before toking
medicotion.

. Toke medicotion ot bedtime.

. Encouroge hydrotion.

. Eot o light (non-fony) snock before toking medicoiion.

Immunological Reactions Caused
By RIF
Severe ouloimmune/ hypersensitivily reoctions (due lo immune
syslemts reoclion lo onli-rifompin onribodies -ARA).

' Very rore (less thon 0.1 7o of
polients).

. More common when H|V-positive.

. Flu-like syndrome (more common with
higher ond inlermittent dosing),
ihrombocytopenio, hemolytic onemio,
or ocute renol foilure.
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Immunologica I Reactions Ca used
By RIF
Symploms:
. Persistent high fever . Weqkness
. Exonihom (widespreod rosh) . Dizziness
. Arthrolgio . Confusion
. Moloise . Enlorged spleen (qnemio)
. Low plotelet count (bruising, . Low urine oulput

pelechioe, or bleeding) Flonk poin (kidney foilure)
. Pqleness
. Joundice
. Dork urine

Recommendolion:
Stop medicotion permonently.

Hepatotoxicity Caused By RIF

Tronsienl osymptomlic hyperbilirubinemio or clinicol hepotitis.
. Low occurrence (underl o/0, but higher if token with INH 2.7o/o).
. Symptoms: nouseo, ioundice,

onorexio, obdominol poin,

Yomiting, diorrheo or
symptom5 of cholestosis.

Recommendolion:
Check liver enzymes including
totol bilirubin ond olkoline
phosphotose.

Hepatotoxicity Caused By RIF

. ln combinotion with other TB

medicotions, it is evidenced by
disproportionote increose in bilirubin
ond qlkqline phosphotose compored
to AST or AIT elevotion.

. Totol bilirubin > 2.4mg/dl

. Alkoline phosphotose Nt is 20-l 40
tu/t

RGcommendolion:
lf liver funaio testt (LFTs) ore slightly eleyoted but lotol bilirubin or
olkoline phosphotose ore significqntly elevoied, cosider re-
chollenge or oliernote lreotment without RlF.
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Discoloration of Body
Caused By RIF

Common ond usuolly nol serious.

' Neorly oll potienls experience ftis.

. Oronge discolorqtion of sputum,

urine, sweoi, solivo. teqrs.

Fluids

R.ecommendolion:
Wqrn potient ftot soft contoct lenses, dentures, ond clothing con

become permonently stoined.

First― Line TB Medications
Pyrazinamide(PZA)
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First-Line TB Medications (PZA)
Pyrozinomide (PZA) -synlhetic derivotive of nicolinomide (&3)
. /v{etobolized r'n the liver.
. Excreted in urine but melobolites con occumulote,
. Molor source of hepqtoloxicity of TB medicolions {less in combinotion

with multidrug :horler regimens).

' Doily Dosing: 21mg/kg.
. lntermittent Dosing: 35mg/kg.

Adverse reoclions include:
. Hepololoxicity
. Acule gouty orthritis (hyperuricemio)
. Dermolilis

Hepatotoxicity Caused By PZA
. 1O-20Yo of potients hove

osymptomolic elevotions of
ominotronsferose (omino or

osportote) up to five limes the

upper limits of normol.
. This usuolly relurn5 to normol

(hepolic odoplotion) wilhout

stopping the medicotion.
. PZA is the most likely couse of hepototoxicity when liver enzymes

ore obove ihe recommended levels 17.9%o five times the upper limit

of normol ond 5,37o symptomotic) ond usuolly occurs oi lhe

beginning of treolment.
. Wilh long term ure of PZA,2.6oh ol potients develop elevoted LFTs

Hepatotoxicity Caused By PZA

' Symploms: nouteo, vomiting, obdominol tenderness, dilcomfort neor
ribs on right upper obdomen, ioundice, ond hepotic enlorgement.

Recommendolion:

' Slop treotment if ALT or AST is,
. 3XULN wlrh symproms OR
. 5XUI-N wnhod rymproms.

. lf oll medicotion stopped, woir until LFTs decreose to below two
times the upper limit of normol (2xULN) ond rertort o drug
chollenge occording to recommended guideliner

. Look for o possibla underlying couse.

. ,rlonito. LFT. .very 2-3 weeks, then every 4-8 weckt if within
normol limits.
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Acute Gouty Arthritis Caused By
PZA (Hyperuricemia)

' 4Ooh ol potienls hove some polyorthrolgio.

' Serious ocute gouty orthritir is rqre unless ihere is pre-existing gout.

' PZA decreoses renql uric qcid

secrelion, metobolites
occumulote ond increose uric

ocid.

' Symplomr poin, tenderness
ond/or swelling of ioints.

' Affects fingers, shoulders. ond
knees.

Acute Gouty Arthritis Caused By
PZA (Hyperuricemia)

Serum uric ocid concenlrotions

elevoted (hyperuricemio) to
>7.Ons/dl

Recommendolions:

. Use onti-inflommotory medicotion for symptomotic relief.

. Switch to inlermitienl dosing (helps preYent occumulotion of

metobolites).

14
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First― Line ttB Medications

Ethambutol(EMB)

First-Line TB Medications (EMB)

Elhombutol (EMB)
. /v\etobolized in the liver.
. Doily Dosing: l5-25mg/k9.
' Lsg-term Dosing: lSmg/kg.

Adver:e reoclions include:
. Oplic neuritis

' Culoneds reoctioni

Dermatitis Caused By PZA

. Photo rensitive dermotilis: inflommqtion of ihe skin coused by
immunologic reoction to o photosensitizing ogent.

. I in I 00 potients show some kind of photosensiiivit, but this is

generolly rore.
. Symptoms: eczemo, ilchy red rosh, ond sunburn ofter light

Stop fie offending drug (most likely PZA).
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Optic Neuritis Caused By EMB

o Possiblソ due to decreosed copper

levels in mitochondrio or
occumulotion of zinc in lysosomes

of retinol gonglion cells.

' Dose qnd durotion-reloted
severity.

' Risk is less thqn l To qt doses of
I 5ms/ksldoy.

. Symptoms: blurred vision or
red/green color blindness.

Optic Neuritis Caused By EMB
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Recommendolions:
. Perform bqseline vision testing (ocuity ond colorblindness) ond

regulor (monthly) vision testing while on EMB.
. Stop EMB if visuol chonges occun

Cutaneous Reactions Caused By
EMB

Allergic reoclion.

. P.ore lO.Z-O,7Yol.

. Symptoms: fever, rosh. qnd Stevens-

Johnson syndrome (extensiYe rosh

thot blisters ond includes mucus

membrones),

Recommendolions:

. Continued treolment moy be possible.

. Drug re-chollenge over severol doys, use ontihistomine or

desensilizotion process.
. EMB con be discontinued when drug sensitivities ore known qnd
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Second-Line TB
Medications

Naw Medicolions:
. Bedoquiline (BDa) - aTc prolongotion, nouseo, rosh
. Pretomonid (Po) - peripherol neuropolhy, onemio, hepototoxicity,

optic neuropoth, QT prolongotion (in combined theropy)

Conclusions
and What to do
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Adverse Drug Reactions (ADRs) -First
Line Drugs Depicted in Several Studies
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Adverse Drug
What To Do

Hepolotoxicity

. Ask obout olcohol.

. Check LFTs.

Reactions:

. look for underlying couses (virol hepotitis, nutrilion, drug-drug
interoctions, dehyd rotion).

. Stop medicotion, counsel potieni lo limit oclivilies ond ovoid
olcohol, eot smoll frequent meols to optimize melqbolism.

. Drug-chollenge (with physicion/Stote odvice).

Adverse Drug ReaCtions:
What To Do

Goslrointeslinol

' Assess for hepolitis: fotigue,
qbdominol poin, ioundice, G'1.

bleed (coffee ground emesis), or
dehydrotion.

. Order lob lesls os needed (LFTS, CBC, theropeutic drug levels).

. For side effects: onti-emelic 30 min before medicotion. loke

medicotion slowly, chonge timing, rehydrote, rePloce electrolytes'
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Adverse Drug Reactions:
What To Do

Hypersensitivity (rosh)

. Assess for blistering (eyes or
lips) ond swelling.

. Ask obout olher medicoiions.

' Lobs: CBC, LFTs.

. Hold medicotions wilh fever or severe ollergy.

. With mild coses consider skin lotion, onlihistomine, or hydrocortisone

creom.

Adverse Drug
What To Do

Neurologicol

. Optic neuritis, peripherol
neuropolhy, depression,
heodoche, psychosis

Reactions:

. Ask obout tingling or burning in honds or feet, olcohol
consumption, mood chonges, insomnio, ond/or heodoche.

' Check vision ocuity ond color, HgbAl c if diobetic, creotinine, sodium,

diet, perform theropeutic drug level t$ting.

References (CDC Guidelines)
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References (Other)

Extra slides
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