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i- ANCA- Associated Vasculitis
ii - Propylthiouracil

iii -Diffuse Alveolar Hemorrhage
iv - Cresentic Glumerolonephritis
v - Methimazole
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i - Carbimazole
ii- Serum Sickness


http://ijem.sbmu.ac.ir/article-1-944-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-13 ]

IPAT (63 40 (sosload a8 (co30 (il paplelin 9 jayii9sa 22£ galan ¥£Y

ERPP (o585 (sosaler (Slisulil ((Siua
P ssl e 05981 Josk 5 AT

el (Sae SEBE gl conl Sy o
6905 sl plusb boolan 5 Bsa 5800
Sl 035880 Josk (i o Shee YA (Sl
Tl Al ol GhalS 38 i ssan 5
0 Galasa golan aRaLST 5 Gl glaclas
il wlie Wl SSbpal olas 5 5ol D)
solas  Sshisal  Bose glafdial BDlass
GAREA s Jsene ok sl O (aU Galssa
S SauS Ssi slagols b pless 4 el 5 usls
Mol

Il lasliae (golaw eyl adle Lo
sleal Suly la gl aalsl 5 b
slasolass 5V ANCA L sl pean Sl o) Soaaleuns
bl Ll 0 ya s sl 31 b Galasa
3050 59 oA 53 1) adb e s S 55 8L
S Bt b 5om 5555 5 EHIS siren S
v s oo sualine

Sediwn glacal Sals Js—are 5L ©
9 Bl oS slasse 5 Fwad e (SISl
Ol € dis (g Hwad el S s leya el
AL oo ANCA cul Sl 5o Jgare sk & alls
Lalis o gl o saalin wig,s wa slagyla )
OB S (sl ) (o3l Wl e 5 aisa yite
o @l (IYFIA) Q) 5o bl (7YY/F)
Al (YY) G0 Slea sla,b b (4VF/Y) &)
VYV G) oo ¥Y G Oled slie (o S5 50
3ol 58 slie 5 ol pless pard 3 wa (sbe
29 p Slae V0 ouie ANCA Kl 555 Ole) 9
Yoo s dadlegie sl (pSGke Y/O-Y0 Gm) a0
PTU gl (poSikee 0--¥0+ () Ssu 09 pSke
A0 L S0 gy slass 5 ool ol su g
Mol @sls LLs,) ANCA

iv - Leucocytoclasia

08 S W S ok ¥ 51,Kaa 5 Von Schmiedeberg
olilyw PTU ¢« Joas PTU Slaaslyolie 5 gda
T ocawstid gladola glo sule () S o5
s g 0 58 T gladshe 5 ol S0555 50
Ghode s S WS o Jlad 15 B o sl sla sl
< oS slgidey VoLKaa 5 ) Sisde S
oaid i ge 9wl Jae JAIS Sl sle L PTU
Ll olsie & ol (Sae € 5 ge miT oladle
ailes S =db,u PTU Ladle € sShlas oS Jae
ole] 5 gl cul Saals Hlas (Plo) 5a Ho ol (Sas
a5 5 1l T s (g baws cud sl g g5 b 51 U3
ool €S 0yl wsas Jlaial ol Gy wiiS
1l lole win PTU 51 b cude ANCA e Sl
S ol 1 et 1 g bl (g e S
osea gl sale (Jose s ol 5o S
& ANCA & uas e oli ool Sl osa ANCA
s (SIS ol Sl g ol g1 (2l

el & pallas

il S Wl el Sy solan ol
0 ool Subd apnie S Lol Sobswl
WJS oo el Lol b Ly (psie lacle
Sl Sals b awlie 5o gols Sl Al ol Sl
slaalas 5 Ml G slaolin s Kol sl
Gl Sae glaculSl 51 i 5l 5 s
s o sasa 5T L

SasS 3uot @oSos dds o b adle
wal sansy o oplile Wig o Alids layl)l
) 530S Jolit PTU 31 o3 ol sy slasliss
sy olubs (apdee saalie Ghlan sidu
© aud oluls (gala ) ladsn s owly))

5 edealie 55 (Masslse ais) o asdes Al

i - Hapten
ii - Erythema Nodosum Like
iii - Erythema Multiforme Like


http://ijem.sbmu.ac.ir/article-1-944-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-13 ]

Y  cdsSls g by s slag)ls

IS8 5 sodem s 5

- Sl ol lad o Gas g He Jsll
LS 5550 5 s Joinl canl Jis & (Soise
Mg e olagl S8 lT
Yool sad sols lis V Jsus Lo € G S0 lea
Oloss 59 PTU ) o3l culie ANCA cul Sl y 55 90

\"\—\"\"‘Q“‘ sl L;J‘:)g L;_)‘J_)L.ﬁ

9 JFsll satie s wb Glsie € G Sy laa

ANCA el Sialy (sl 5o (Il i gl s e 5K
S e Lol Jsere e aosis G PTU ) il e
LS55 58 PTU ahad (5 b o apdds Sl
arolind sl BBl AS 5 a5 Rl S5, S £ 550

Shiie (s Pea Wb e olen S s o

ok Olotazs 59 oudd (158 cutio ANCA sl gSial g (s padle - Jgaa

g £ &l palas ey (e al5a 9ol foxe)
S lass TANCA saabs (Jles)
syl
G Anti-i\/[PO >l (533 555 Js W peaanl ook GPTU 5 sk fe b jums (YY) ool
s sl ple 508 5V U8 4ada ¥ PTU sl
S, ol 5 5 5
Dl
ose  Ant-MPO <5 Js! v 25 ¥OIPTU ol S Jodloiie Spme ¥(VA) Gl
ple S50 5l U8 Jle
Gosee  ANEMPO - smg o 5 Js! Yo GlosS adle 5550 51 Uid sbe S PTU B s *(va) Sk
5 sl
S5 505 0 5K

IMPO: Myeloperoxidase .tANCA: Antineutrophil Cytoplasmic Antibody .aas o L | aaie soslad 535 JAls alaef®

:Oleya
5313 Lasadtd PTU 31 b cad sSeal s 45 olSin
Lalis gosape cuw Jsare sk PTU alad
sad SIS Ohlan (das o s oo 408 V=Y (b
ol S Gaalndl Jald) alKaule)T slags,lasals «<
osaa (o (ANCA cafle mlavs (g5 538 55 oo
Lol Ghlay oSim oo Jsb 5o Gl wde
L Saad adle € ol Jyare Hsb & b
e o Ol wm ek e Glese adg il
508 solen Oleos @loe PTU 5l sase (seuliinl

pdle 5 Lo uSly SIS b it (s wsd o ua s
VP YA

GiSly wli «S wilsals olis W,y Ao
Ol b TNLEL als ssas Lagsle o ol

D9 o9 slesae age Sbla ol (Sae win 58
o8 el e slanuie Ll wal cals golay
peddie JolS b 4 Gass sway ol 4 Skl
osaa e Gal At G S5 oS el cpl g sais
S Jand 1 Oleld aols slagsnl b oona
daxi sole sy Lo ol swle GALAL 5 ga
T sladsho slaas 5 (hul38l eaiSo S 5 T (slad sl
Ol 38 L sl pan 5uds fpl S by oo LA oS S8
28 Naslbe sube arw G ol oK sl el
Sl Ll el ialiall MPO-ANCA s il
53 C-ANCA5; MPO-ANCA  rhu «  sud
RO PR W I VCRINON 't RPN, L P
(sis Jeld ARaLST oYW (n Spls
S slam il Bl gl g g5 (SRS

YYYOXF


http://ijem.sbmu.ac.ir/article-1-944-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-13 ]

1rA9 s> « ‘;aJ[,o...ﬁ 7,.&)/'/}) (5092

Ol punpdoilio 9 juyii9)3 322 (galao Y£Y

‘JJJ‘J cﬁh&f&%:}\sﬁ QJPJJBA}JL& GKT

rlalghciag
sl g ls 5 cae SY s goulainl 51 Saa sy LG o
9 Sedige disle Gl Suo e S b s
sl oleos Jsb Lo oblen Gafs oS 5
by 4 maul Jsobe (e O solial (iaas gl e
ey g0

oaalie 3 Guy lolidy abgiye ssols pld
wSasl (552l Sl g Mo

SaelS 5 g slagols g asd g il S35 68 g 5
3 95 oo dao 55 5l O see o adle Sad s s

oS olinal Lag,ls ol sass good 5wl

SUSLIS 5115 aa olacs 5 S5 lpe e 55 15 ) ySubas
wigad oS avnl galie 5 3ay g0 wae (souSina o3y (sLALS

18 e Sl g

iii-Avidity

References

Slot MC, Links TP, Stegeman CA, Tervaert JW.
Occurrence of antineutrophil cytoplasmic antibodies and
associated vasculitis in patients with hyperthyroidism
treated with antithyroid drugs: A long-term followup
study. Arthritis Rheum 2005; 53: 108—13.

Zimmerman D, Lteif AN. Thyrotoxicosis in children.
Endocrinol Metab Clin North Am 1998; 27: 109-26.
Azizi F, Bahrainian M, Khamseh ME, Khoshniat M.
Intellectual development and thyroid function in
children who were breast-fed by thyrotoxic mothers
taking methimazole. J Pediatr Endocrinol Metab 2003;
16: 1239-43.

Azizi F. Thyroid function in breast-fed infants is not
affected by methimazole-induced maternal hypothy-
roidism: results of a retrospective study. J Endocrinol
Invest 2003; 26: 301-4.

Azizi F, Khamseh ME, Bahreynian M, Hedayati M.
Thyroid function and intellectual development of
children of mothers taking methimazole during preg-
nancy. J Endocrinol Invest 2002; 25: 586-9.

Azizi F, Hedayati M. Thyroid function in breast-fed
infants whose mothers take high doses of methimazole. J
Endocrinol Invest 2002; 25: 493-6.

10.

11.

13.

Oleos sl saa ladalas Jilie Hu ool leys

ol (g9 s A 5o slae )y solan

oS Tty
09 PTU 3 il culsSuly ST Saax
el S Db ) lacal Saly boawnlis

@l sthase syl 5 e 5 She Oliae Oxinpa
¥oo¥

Vaas el £ use 5 3l S (g ol
Ses PTU 3l o2l el Suly 0sd (ST iy
o9 S byl 5 caia Sl elalls cle @ el
sola O 3l gal (2SI (ral 380 bt
slaeab BT 5ol " Bl coleg 59 5 T ol 3l G
T il e Sl sk s
Looad gloss Ohlas 5o culte ANCA cul Sl
daeloslos dnon vesad & ad o s slagls
3153 el Seals ol emal sl pan (53 Jlaial b
d\}‘fbu.a b s j)‘d ut:l,n: L;LA:)JJ «< u_vl.o_) LS:‘A
S S Sledlbl (a5 € aal a3Y G 30 S alagl

I oblan 5 waly aals Lagsls gl ol paolse

Stankus SJ, Johnson NT. Propylthiouracil-induced
hypersensitivity vasculitis presenting as respiratory
failure. Chest 1992; 102: 1595-6. .

Dhillon SS, Singh D, Doe N, Qadri AM, Ricciardi S,
Schwarz MI. Diffuse alveolar hemorrhage and
pulmonary capillaritis due to propylthiouracil. Chest
1999; 116: 1485-8.

Davies DJ, Moran JE, Niall JF, Ryan GB. Segmental
necrotising  glomerulonephritis with antineutrophil
antibody: possible arbovirus aetiology? Br Med J (Clin
Res Ed) 1982; 285: 606.

Dolman KM, Gans RO, Vervaat TJ, Zevenbergen G,
Maingay D, Nikkels RE, et al. Vasculitis and antineu-
trophil cytoplasmic autoantibodies associated with
propylthiouracil therapy. Lancet 1993; 342: 651-2.
Gunton JE, Stiel J, Clifton-Bligh P, Wilmshurst E,
McElduff A. Prevalence of positive anti-neutrophil
cytoplasmic antibody (ANCA) in patients receiving anti-
thyroid medication. Eur J Endocrinol 2000; 142: 587.
Sera N, Ashizawa K, Ando T, Abe Y, Ide A, Usa T, et
al. Treatment with propylthiouracil is associated with
appearance of antineutrophil cytoplasmic antibodies in
some patients with Graves’ disease. Thyroid 2000; 10:
595-9.

Noh JY, Asari T, Hamada N, Makino F, Ishikawa N,
Abe Y, et al. Frequency of appearance of myelope-


http://ijem.sbmu.ac.ir/article-1-944-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-13 ]

¥£0

Sl 5Kl 5 Sk 9 il Sla g1

IS8 5 sodem ) 5

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

roxidase-antineutrophil cytoplasmic antibody (MPO-
ANCA) in Graves’ disease patients treated with
propylthiouracil and the relationship between MPO-
ANCA and clinical manifestations. Clin Endocrinol
(Oxf) 2001; 54: 651-4.

Sato H, Hattori M, Fujieda M, Sugihara S, Inomata H,
Hoshi M, et al. High prevalence of antineutrophil
cytoplasmic antibody positivity in childhood onset
Graves’ disease treated with propylthiouracil. J Clin
Endocrinol Metab 2000; 85: 4270-3.

Slot MC, Links TP, Stegeman CA, Tervaert JW.
Occurrence of antineutrophil cytoplasmic antibodies and
associated vasculitis in patients with hyperthyroidism
treated with antithyroid drugs: A long-term followup
study. Arthritis Rheum 2005; 53: 108-13.

Watts RA, Jolliffe VA, Grattan CE, Elliot J, Lockwood
M, Scott DG. Cutaneous vasculitis in a defined
population--clinical and epidemiological associations. J
Rheumatol 1998; 25: 920-4.

Schmitt WH, van der Woude FJ. Clinical applications of
antineutrophil cytoplasmic antibody testing. Curr Opin
Rheumatol 2004; 16: 9-17.

Noh JY, Yasuda S, Sato S, Matsumoto M, Kunii Y,
Noguchi Y, et al. Clinical characteristics of myelope-
roxidase antineutrophil cytoplasmic antibody-associated
vasculitis caused by antithyroid drugs. J Clin Endocrinol
Metab 2009; 94: 2806-11.

Aloush V, Litinsky I, Caspi D, Elkayam O. Propylt-
hiouracil-induced autoimmune syndromes: two distinct
clinical presentations with different course and
management. Semin Arthritis Rheum 2006; 36: 4-9.
Stein JC, Hernandez S, Hebig A. Necrotizing vasculitis
as a complication of propylthiouracil. West J Emerg
Med 2008; 9: 212-5.

Harper L, Cockwell P, Savage CO. Case of propylthi-
ouracil-induced ANCA associated small vessel
vasculitis. Nephrol Dial Transplant 1998; 13: 455-8.

ten Holder SM, Joy MS, Falk RJ. Cutaneous and
systemic manifestations of drug-induced vasculitis. Ann
Pharmacother 2002; 36: 130-47.

Gunton JE, Stiel J, Caterson RJ, McElduff A. Clinical
case seminar: Anti-thyroid drugs and antineutrophil
cytoplasmic antibody positive vasculitis. A case report
and review of the literature. J Clin Endocrinol Metab
1999; 84: 13-6.

Nakamori Y, Tominaga T, Inoue Y, Shinohara K.
Propylthiouracil (PTU)- induced vasculitis associated
with antineutrophil antibody against myeloperoxidase
(MPO-ANCA). Intern Med 2003; 42: 529-33.

Jiang X, Khursigara G, Rubin RL. Transformation of
lupus-inducing drugs to cytotoxic products by activated
neutrophils. Science 1994; 266: 810-3.

Von Schmiedeberg S, Goebel C, Gleichmann E,
Uetrecht J. Neutrophils and drug metabolism. Science
1995; 268: 585-6.

Lee E, Miki Y, Katsura H, Kariya K. Mechanism of
inactivation of myeloperoxidase by propylthiouracil.
Biochem Pharmacol 1990; 39: 1467-71.

Wiik A. Clinical and laboratory characteristics of drug-
induced vasculitic syndromes. Arthritis Res Ther 2005;
7:191-2.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Gross WL, Trabandt A, Reinhold-Keller E. Diagnosis
and evaluation of vasculitis. Rheumatology (Oxford)
2000; 39: 245-52.

Jennette JC. Antineutrophil cytoplasmic autoantibody-
associated diseases: a pathologist's perspective. Am J
Kidney Dis 1991, 18: 164-70.

Dhillon SS, Singh D, Doe N, Qadri AM, Ricciardi S,
Schwarz MI. Diffuse alveolar hemorrhage and
pulmonary capillaritis due to propylthiouracil. Chest
1999; 116: 1485-8.

Yamashita Y, Yamane K, Fujikawa R, Okubo M, Kohno
N. A successful pregnancy and delivery case of Graves'
disease with myeloperoxidase antineutrophil cytopla-
smic antibody induced by propylthiouracil. Endocr J
2002; 49: 555-9.

Kang AY, Baek YH, Sohn YJ, Lee SK, Son CH, Kim K,
et al. Diffuse alveolar hemorrhage associated with
antineutrophil cytoplasmic antibody levels in a pregnant
woman taking propylthiouracil. Korean J Intern Med
2006; 21: 240-3.

Shaarawy M, Youssef el-Mallah S, el-Yamani AM. The
prevalence of serum antineutrophil cytoplasmic
autoantibodies in preeclampsia and eclampsia. J Soc
Gynecol Investig 1997; 4: 34-9.

Gall SA. Maternal adjustments in the immune system in
normal pregnancy. Clin Obstet Gynecol 1983; 26: 521-
36.

Otsuka S, Kinebuchi A, Tabata H, Yamakage A,
Yamazaki S. Myeloperoxidase-antineutrophil cytop-
lasmic antibody-associated vasculitis following propylt-
hiouracil therapy. Br J Dermatol 2000; 142: 828-30.
Ekenstam Eaf, Callen JP. Cutaneous leukocytoclastic
vasculitis. Clinical and laboratory features of 82 patients
seen in private practice. Arch Dermatol 1984; 120: 484-
9.

Hardy OT, Smolinski KN, Yan AC, Grimberg A. PTU-
associated vasculitis in a girl with Turner Syndrome and
Graves’ disease. Pediatric Emerg Care 2006; 22: 52-4.
Dubost JJ, Souteyrand P, Sauvezie B. Drug-induced
vasculitides. Baillieres Clin Rheumatol 1991; 5: 119-38.
Gao Y, Chen M, Ye H, Yu F, Guo XH, Zhao MH.
Long-term outcomes of patients with propylthiouracil-
induced anti-neutrophil cytoplasmic auto-antibody-
associated vasculitis. Rheumatology (Oxford) 2008; 47:
1515-20.

Fujieda M, Hattori M, Kurayama H, Koitabashi Y,
Members and Coworkers of the Japanese Society for
Pediatric Nephrology. Clinical features and outcomes in
children with antineutrophil cytoplasmic autoantibody-
positive glomerulonephritis associated with propylthio-
uracil treatment. J Am Soc Nephrol 2002; 13: 437-45.
Yu F, Chen M, Gao Y, Wang SX, Zou WZ, Zhao MH,
et al. Clinical and pathological features of renal
involvement in propylthiouracil-associated ANCA-
positive vasculitis. Am J Kidney Dis 2007; 49: 607—-14.
Gao Y, Ye H, Yu F, Guo XH, Zhao MH. Antimyelo-
peroxidase IgG subclass distribution and avidity in sera
from patients with propylthiouracil-induced antineutr-
ophil cytoplasmic antibodies associated vasculitis. Clin
Immunol 2005; 117: 87-93.


http://ijem.sbmu.ac.ir/article-1-944-en.html

Vol 12 No.5 January 2011 Iramian Journal of Endocrinology amnd Metabolism | 554

Original Article

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-13 ]

Antithyroid Drugs Induced Vasculitis

Heidari Z, Azizi F
Endocrine Research Center, Research Institute for Endocrine Sciences, Shahid Beheshti University of Medical
Sciences, Tehran, |.R. Iran
e-mail: azizi@ endocrine.ac.ir

Received: 20/05/2010 Accepted: 15/07/2010

Abstract

Introduction: The aim of this article is to review current information documented on antithyroid
drug induced vasculitis. Materials and Methods: MEDLINE was searched for studies between 1960
and 2009 with the key words “antithyroid drugs and vasculitis”, “antithyroid drugs and diffuse
alveolar hemorrhage”, and “antithyroid drugs and glumerolonephritis”. Results: Ninety-two articles
met the selection criteria. The data obtained showed that 15 to 46% of patients treated with
propylthiouracil (PTU) developed anti-neutrophil cytoplasmic antibody (ANCA), in contrast to 0 to
3% of the patients treated with methimazole (MMI), the former being the most often reported for
causing vasculitis, a disease seen most commonly in association with Graves’ disease. Signs of
PTU-induced vasculitis include fever, malaise, anemia, lymphadenopathy, skin lesions, arthralgia,
hematuria/proteinuria, diffuse alveolar hemorrhage (DAH), pleural effusion, and crescentic
glomerulonephritis. Once PTU-induced vasculitis is determined, the simple withdrawal of PTU
usually causes resolution of the symptoms within 1-4 weeks. Overall prognosis of antithyroid drug-
induced vasculitis is much better than that of primary vasculitis. Conclusion: Antithyroid
medications such as PTU can induce (ANCA)-associated vasculitis. Its pathogenesis might be
multifactorial. Diagnosis is based on the relationship between clinical vasculitis, and the
antithyroid drugs prescribed, and the excluding of any other medical states that mimic vasculitis.
After the diagnosis, antithyroid drugs should be discontinued immediately, and the prognosis is
usually good.

Keywords: Anti-thyroid drugs, Vasculitis, Hyperthyroidism, Toxic goiter


http://ijem.sbmu.ac.ir/article-1-944-en.html
http://www.tcpdf.org

