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Abstract

Drug-induced immune thrombocytopenia (DITP) can be caused by a wide range of medications.
Although many cases of DITP are mild, some are characterized by life-threatening bleeding symptoms.
Typically, DITP occurs 1 or 2 weeks after beginning a new drug or suddenly after a single dose when a
drug has previously been taken intermittently. The pathogenesis of DITP is complex in that at least five
different mechanisms have been proposed by which drug-induced antibodies can promote platelet
destruction. Recovery from DITP usually begins within 1 to 2 days of discontinuing the causative drug and
is typically complete within a week. Drug-dependent antibodies can persist for many years and can be
detected by many different methods. Therefore, it is important that the drug etiology be confirmed and the

drug be avoided thereafter.
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Drug-dependent antibody
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MsasLnAUefs NIRRT B A BT a IR
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adhesion molecule-1 (PECAM-1) & 2 & Wit
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sulfonamide LJudu [3]
nsafswendveddaadinydods
Tassausunilsasiniadaatiniiainanaia
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ﬁag]uuﬁwaamﬁmLﬁ@@nmﬂLﬂumﬂIﬂﬂlmj
13897 compound epitope [4, 7] 39 lAlaseaTe
@T@na'ntfummmﬂi:@fu‘lﬁ'inmsa%"nLmuﬁuaﬁ
Asumnzifaduld nananitgadnlyldingnans
"LﬂﬁwaﬁﬂﬁuauﬁuaﬁﬁﬁaQLL@Tﬂm‘Nmmﬁﬂmi
wWasnudsslaseafenivsiom antibody binding
site (Fab) anausasunvlnalalsdnunssfian
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quinine laaasslame [8]

GPliIb/llla inhibitors

mﬁqmauu"'ﬁtﬂuﬁ"sﬁuu&d (inhibitors) lag
grgrunsaldsunulnalaldsdu GPIb/la
complex (%38 aullb/B3 integrin) e'ﬁaaquuumﬁmﬁa@
wirguansatausldlwlnuslueusuiuisy
ainan danaldindaidea lisunsninizngu
(platelet-platelet aggregation) wazlimansnaing
fudeansansouda (thrombus) Waiiaunansad

MIANT1ATBINaaaLAen aanuiarinliiAaniae

DITP mﬁﬁqmauﬁﬁmuﬁ'ﬂdnmﬁ leun
tirofiban, eptifibatide LLae abciximab iuen
tirofiban uas eptifibatide LueNFILATIZNT
flaseats arginylglycylaspartic acid ag;mmlu ‘dﬁd
Tassaensnandsznaudrsdniaazdluausiia
fa Arginine-Glycine-Aspartic acid Faadant (Arg-
Gly-Asp n38138n41 RGD) laslaseasns RGD 7l
aglusau1Induny GPIb/lla uuinAaiiaald
[3] 7% abciximab fia lassas1eluaru Fab
2898y ulnay&u (immunoglobulin) Fadu
human-mouse monoclonal

chimeric antibody

(7TE3) fiswzda GPllla uwniaiiea [9]

A13519% 1 mﬁﬁamnmjulmﬁ@ drug-induced thrombocytopenia (DIT) [1]

Drug Category

Drugs Implicated in Five or More Reports

Other Drugs

Heparin

heparin

Cinchona alkaloids
Platelet inhibitors
Antirheumatic agents
Animicrobial agents

Sedatives and anticonvulsant agents

Gold salts

Unfractionated heparin, low-molecular weight -

Quinine, quinidine -

Abciximab, eptifiatide, tirofiban -

D-penicillamine

Linezolid, rifampin, sulfonamide, vancomycin

Histamine-receptor antagonists

Analgesic agents

Diuretic agents

Chemotherapeutic and immunosuppressant Fludarabine, oxaliplatin

agents

Carbamazepine, phenytoin, valproic acid Diazepam
Cimetidine Ranitidine
Acetaminophren, diclofenac, naproxen Ibuprofen
Chlorothiazide Hydrochlorothiazide

Cyclosporine, rituximab

A19799 2 nalnmaiia drug-induced immune thrombocytopenia (DITP) [3]

Type Mechanisms

Examples

Hapten-induced antibody Drug forms covalent linkage to membrane glycoprotein and acts
as a hapten to induce a drug-dependent antibody response.

Drug-dependent antibody Drug binds to site on membrane glycoprotein and forms a
“compound” epitope or induces a conformational change
elsewhere in the molecule for which the antibody is specific.

The immunogen can be a drug metabolite.

Penicillin and penicillin
derivatives?

Quinidine, quinine, NSAIDs,
various antibiotics, sedatives,

anticonvulsants, many others
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A197197 2 (dia) nalnnsiAe drug-induced immune thrombocytopenia (DITP) [3]

Type Mechanisms

Examples

GPlIb/llla inhibitors

Ligand mimetic

and induces a conformational change elsewhere in the integrin

Drug reacts with the RGD recognition sequence on (GPlIb/llla)

Tirofiban eptifibatide,

roxifiban, others

complex that is recognized by antibody?

Drug-specific antibody

Drug (chimeric Fab fragment) induces antibody-specific for murine

Abciximab

sequences that control specificity for GPIIb/llla.

Drug-induced autoantibody

Drug perturbs the immune response in such a way that drug-

Gold salts, procaine

independent antibodies specific for a cell membrane GP are amide

produced.

Immune complex

Drug reacts with a normal protein (PF4) and reconfigures it to

Heparin

form an immunogenic complex; antibody binds to this complex

and forms an immune complex; the immune complex activates

platelets via Fc receptor.

mItfianae DITP nelunarldfzalas
warlesugmaniiiduessusn vlwidesnalnms
\inn12e DITP maamiuna;w GPIIb/llla inhibitors
ld'ldfiannisvinusesszuunddunu
(nonimmune factors) atn9lsfianufigTonuin
N1z DITP ﬁLﬁm’mm tirofiban Lae eptifibatide 4
mm@qmmnpjﬂam%”wuauﬁuaﬁﬁuww:@ia
GPIIb/lla uindatiaa G9n13afeuandived
ganandunaziinainelUsuny GPIb/lla wan
dwasLﬁLﬁ@miLﬂSuuuﬂaﬂmaa%ﬂmaqa’uaa
GPIIb/llla (conformational change) 3 810130
ﬂiz@jmzuuqﬁ@j&ln”u'lﬁl,ﬁmmmauauamaxaﬁ”ﬂa
wauAvaddalasigdraainadle LLGW]%‘ITIBJ?.]’JFJ
ardanasldsusilunon wazplanszduld
FamuaIwendvad Linauuad ﬂ”amful,ﬁacgﬂm
lasusuduanlunmenaidsiliiiane pite e
at9TaFnIaldaunan [10] wananiissans
Dl lddsiwendvedde GPIb/lla iaduias
ANTITNTNG (naturally occurring antibody) %G‘W‘U
"L@”Lmjﬂaﬂm&imﬁ"’l,ajﬁﬂs:i’ﬁdwmy"l,ﬁ{um
tirofiban Wae eptifibatide A1fiawias [10] N19LAa
Wouduadsa GPIb/lla F9AadwoIAUBTTNTE
i vudwdesniraulonazdsligruasana
ﬁwa%mm"l,oi"dnwm:Lmﬂﬂﬁuﬁwﬁmfu

n17% DITP 28198 UWAURIONAIINN
"lﬁ%’umtﬁmvlsjﬁﬁ'ﬂuﬂupjﬁvlﬁﬁ'um abciximab fi
Wodnfinannalni@anuiven tirofiban was
eptifibatide a8 Fab wadu1 abciximab 1U3unu
GPIlla uwindatdon udrsussIusTuanlalvin
$URL GPIb/Ila sewaliiAinn1ae DITP Fewy'le
Vl&ﬂmjﬁiﬁ%‘umfhﬂuﬂ%usn (wu'ld 1-2%) wiag
Alasuonilluaisde 9 an (wulagatis 10%) dau
Tunefifnme DITP ieduatneth 9 mewssan
Tesuenil Li,wzl,ﬂmwsw:mf:mmmLm:ar;]uu
ndatiaa ldwunaoaan ﬁawﬂﬁmﬁmﬁaﬂgn
V‘hmui@uLmuﬁuaﬁﬁgna%a%ﬂm}mwﬁmm
AN uaUaINNYIANIY [3] wananiteed
°ﬁ’aLauaﬁawLﬂu"LUVL@TdWLLauﬁuaﬁmmjﬂ'sUﬁLﬁ@
N7 DITP 189971350 abciximab 1z 1y
ﬁi"uﬁ"uLafliwﬂ%uﬂﬂﬂiauﬁmmnﬂh& (murine
sequence epitope) "fid [} gJ;SLuIaJ Lana P1AINAND
(Lﬁadﬁ]’m abciximab L% chimeric human/mouse
Fab fragment) niaanaldsuruiedlnddafinan
maauudailassaroas GPIb/lla #83n#
onlUsuAle luamsiuondvadinuluaulnad
l@sueudlaiifianne DITP nav'ldsunuedlny
“édLﬂ%Iﬂiﬁumﬂﬂu (human sequence epitope)

%aagﬂu‘[maqam [11]
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Drug-induced autoantibody
wanamnerazlunszguliaing DDAbs
ANNNNAINIT IR WAL 1u;§ﬂmmﬁmm§ﬂm
Lsavszfasiuisanszdulditanisaiie
waufuafdadiled 13undn solanandvad
. 4 a  ada . .
(autoantibody) Taiduuanfvadnidanudunizas
= ' ¢ & A A
wilndSsegummadifiaiianiediutliznanas
' ' 3 a ad a X
TImMaautad atdlsnaveslaveufivadniiadn
L X e ' ' ' PR o a
wanfidnagluianeliuiu Sfhedesnofiea
lauaudvadasagluionelaiduszazioauu
anirldgleaindaifaadrsfiaisasaiondn
autoimmune thrombocytopenic purpura (AITP) [3]
Aa o @ o a A
pnfina lnnszduldiemaaiealavauduadise
gLed laun gold salt, procaine amide LLae O~ LAY
B-interferon 1udw [12] atndlsAaunalanisiia
palakawduadannniITsusnnanigsliniy
Y ' a A A A ' ' %
wiTe udsnudgiunisnidadniiendulyld
do s luirliifen nidfsuudasvedlnala-
Tdsdunfqveandaidoa v1ldlnalalysan
Afnveanaatdaanatuidunandtanaialng
' . A a o ' '
138131 neoantigen TILOUALIUAINAIIILHI
NILUIUNIT antigen processing lay antigen-
present cells (VL @ W i dendritedic cells W &
macrophages (udu) vinliiAaedIndsfiafian
A a ' . . A @
NL38N1I1 cryptic epitope TJLﬂ%ﬁ’lm@ﬂ%i’ldﬂ’]ﬂ
sFsealanauduadnilmzdaindaiian [13] 90
nnaasdbusainuinlesaulanzninuriviia

+++

WU Hg™ waz Au* sunsavinldifia cryptic
epitope wazidulyladlugionidulsagunassd
. " A Iz o o
(rheumatoid arthritis) F9ldsunissneidae gold
a P a a & A A
salt uazfinnsassealauaudvadfdaindniion G
ildgamandaiaadinuiiazfiannnalng

[14]

Immune Complex
Snaundgunitsfianadulyidlunisyinly

\fianaz DITP wasanfilasuen ﬁauauﬁuaﬁﬁgn

nsz@ﬂﬁﬁwifummﬁmﬂ"l,ﬁi"u BUENIAN IO

o da ' v
nugya %1%573?‘]7 FJI@] H633 Ny Lﬁuiﬂidai']iﬂ

138137 immune complex 18 immune complex
1 d‘, a a 1 a =3 =) v
wanddaudy ldimzaguuiizauniaiianazeis

= = a P 9

wanalafiaw Asunndudnangnianyiili
a =3 =) v 1 =3
Wanisuangatovadinaatiaale ag1alsiay
sun@guidshiinimessimisnuitbfaiuayu
$#3858430 1H0991NNWL1 DDAbs 323UNURD8Y
inaalioalasandy Fab fragment 1uls Fc
fragment [3]

28141376 nalnmsvinasindaiiealas
. g . a X a vd A <
immune complex % Wuinfiaduaislugndinda
LAEAA191NNTIATU B heparin 13815804

o . A
heparin-induced thrombocytopenia (HITP) €03n17¢
HUANA19INA1E DITP MAaannalndu g A le
' . o & a a ad 7

nanaiauniini fa uendvadiwulugnaglu
Az HITP Lﬂmmuﬁuaﬁﬁaﬁmww:@iaIuLaqaﬁLﬁﬂ

o o ' A < I3
PINMITIUNBIZAINFITITIRNAIDANNINNINGG
\Ra@ 1380731 platelet factor 4 (PF4 #38 CXCL4)
U heparin nansiduasddsznavanialug
138an31 complex 3N complex aIna1az Uy
o = '
ny Fc receptor (Fc gamma RIIA receptor) w38 ¢l
UBHITDINAALADA UAINTEAUNNTHININUIBINAS
\iaa (platelet activation) u1nninfiazluvinans

InaaLRan [15]

MIRIRINIRBIUHLIANT

M3I%aR8N12 DITP 6adandanIIaInaLas
Uszaunisnivasunndgitads ;jﬂ'wma: DITP
daulng lidaanianisine sannsweiidu
mmqﬁﬂﬁlﬁ@mﬁ(ﬂLﬁﬂm‘iﬂﬁnnn’ﬁ%ﬂﬂizﬁpjﬂ'ss_l
Lmﬂﬁ/fﬂ/ﬂ'm RYAIGINGT amsinaaLaandns
axneldies SnvsdSunandadanfisunsn
navanagluszaudndldias LAU1INTINITEN
ﬂs:f@?ﬁ"l,;jmammm@;‘ﬁ'uﬁﬁﬂﬁ 1Wasan
uaﬂmnmu,a”nmmquvlwsmwﬁ@ﬁLﬂudmNau
Tuomnsuaziasasauaunsovinlifianing DITP
Ietigunu

nsasrantzindaiiaadialadlasis
complete blood count LazHUIIWIULNAALREA 138

wnela NITQNNIATIIUNUIIUIU megakaryocyte
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faumIaTmuanavafdainaaiieaiduisniten
rofuguinnaadoadiiuiunasinsn’ly
nizdulinmoaine ueufiveddainiaiiaalu
1918959 TFa1samalinaneids ldun platelet
immunofluorescence test (I@]Uﬂ’lil’ﬁﬁ’lﬂ%ﬂduﬁd
danululana anti-lgs Lﬁﬂ"ﬁmmmﬁugiu-
Iﬂagﬁuﬁﬁuayjﬁ‘umﬁmﬁa@ n3oe1aldans
ANNBATIFUNUANTITaIUEIA be), enzyme-linked
immunosorbent assay (ELISA), flow cytometry
IL§e immunoprecipitation-Western blotting (IP-WB)
udu [16] agslsfianudasoinasenitsdislunsdl
farelinuwandvadsinaife ausmansolu
myazanoin wiawaswanilsidusavazansas
g1un9Tiaenalid sruneTfiae1adednn
ni:mumsl,umuaﬁs‘ﬁwaﬁ'nmUﬁauﬁaa:agj’lu
Juuuy (form) AmanzaudaniivinlimAanae
DITP [3]

MIINBAZNITNEINTOLLIA
duapn1iz DITP daulngaindeiniiga
RenaannIeitienaana uAInhIne 1y
duiudasinw issudngaiumfiduaing min
liwilahnladuamgiliifiane DITP a3
woapmnaiialinau mindududadldomuaisg
A @ o A da a a A
mudpslllfoddundsrwgauuiisufoudd
& A ' o Aa =
a3edsznaumaadiuandeny luseidinia
; o 4
WWaadrunuazlaude1nnsy ‘wet purpura” 49
wupils Saednfeaswialng @uwiaidudiu
quﬁnmamnn’jﬂ 0.5 LTUALNAT) ATNTIINY
Jwnuilifensanaiuliayed 9 (1% ieaasn
au'lswu iieannalua udu) aasldsunns
e 4 oaa v & .
Tnmeitnsliinialian (platelet transfusion)
A & o A Aa A A A
flaztufivenafefiaasandifensanly
awasuazludaald (1] ludasduwdanuingiled
= H o [ . . =
mnaatiaad uwndunliwen corticosteroids 4
dnazlaldnadindaidaadiwifaitasannang
DITP #an31n#anasns1a18n15LH intravenous

. . =) o
immune globulin #3871 plasma exchange Tuss

AdemTinaaieadiuuudisunwa [1] ag1dlsn

Y
o A

MUMITINITIURBITENAIRALI A RE L uan

aqul

A1 DITP Lﬂuﬂyrymmammwm]‘ﬂyrym
ﬁﬁaﬁmau‘hLm:u"'ﬂ%gﬂuaa"ﬁw mﬁl,ﬂummq
Wifianz DITP Sagwaondu uaznalnniavhld
fianzaansfuandranwly 1w grvining
Wuwatinu (13w penicillin) EJ’]ﬂi:Gjuiﬁlﬁﬂﬂ’]i
gsuendvaddainaaiien fi3undn drug-
dependent platelet antibody (L% % quinine) fiban-
dependent antibody (L% % tirofiban) & 1 v W
monoclonal antibody #13130'lU3unulaseasne
UN98819UULNAALABA (1T% abciximab) BINITAH
I#ifian3a$19 autoantibody (1% gold salt) Wazan
Junuuan@auedtdn immune complex (L3 %

va o

heparin) 1w n1sTndsziaddrasrununis

a
aad

aansresd fuaninduitngaslunisasie
A%dun12E DITP uazwigiduaunguaInis
Wiaa1azaIna1d miaaiiassludesdulann
MIATIITAVINAALREA A729990LAAABDNATY
Aanid uazanisiiansanauiiatiodu 9 vin
' & A o @ A
T19m18 anmanaatieadiannunisle 1 e 2
o P o A '
aﬂm%mamn‘lmumwmmw:tﬂummqtﬂu
assutn nIanalunarlifsalusdmsuenung
Al iy A X
TUA (LW tirofiban LLaE abciximab) ERRAETRTI
o o o AN vo A a
riufimonasanfldsumiduaing wdianie
weldsugniuuntan 133NN DITP vin'le

1o oMy aNaaIndua g iui mMIliinae

v o
o A '

1H00 WIaNIINBIAINEINITEL 9§ NIhIRDLNY
ANUTHUIIZEIIMTLRBRRaN0IKL TT0T

a A & A @ A aa A 4
aTAIRaufvafAdainfniiaanuidndnitnien
Frafngwinnaaieadiiaaneiuazidn DITP
234 LT % flow cytometry LA33N1TATIAAINAD

fndudatandadasdudnisnnusdvuae
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