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Acute generalized exanthematous pustulosis caused by dihydrocodeine

or codeine: A case-based review

Jiung Jeong, Sujeong Kim

Department of Internal Medicine, School of Medicine, Kyungpook National University, Daegu, Korea

Dihydrocodeine is an effective antitussive agent that inhibits the cough reflex by interacting with opioid receptors in the brain. It is
easily available in pharmacies without a prescription, which may contribute to a lack of awareness about potential drug hypersensi-
tivity reactions. In the first reported case in Korea, a 29-year-old man developed acute generalized exanthematous pustulosis (AGEP)
after consuming an over-the-counter cold medicine containing dihydrocodeine. He was admitted to the Emergency Department
with high fever and full-body skin rashes that appeared 3 hours after taking the medicine. His EuroSCAR AGEP score was 9, with
symptoms improving upon discontinuation of dihydrocodeine and the application of topical steroids. AGEP caused by dihydroco-
deine, including codeine, is very rare, with 3 cases reported worldwide. By analyzing AGEP cases due to dihydrocodeine or codeine,
we identified that risk factors for the development of AGEP from dihydrocodeine include a history of psoriasis and the presence of
an IL36RN mutation, which result in the activation of Th17 in the blood or the skin. In cases of AGEP caused by dihydrocodeine, it is
also recommended to discontinue codeine due to cross-reactivity with dihydrocodeine. Additionally, patients with AGEP due to di-
hydrocodeine may be able to use other opioid classes, such as morphine or tramadol, due to low cross-reactivity. (Allergy Asthma

Respir Dis 2024;12:177-183)
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Table 1. Acute generalized exanthematous pustulosis evaluation score from
EuroSCAR group

Variable Score
Morphology
Pustules
Typical 2
Compatible 1
Insufficient 0
Erythema
Typical 2
Compatible 1
Insufficient 0
Distribution
Typical 2
Compatible 1
Insufficient 0
Postpustular desquamation
Yes 1
No or insufficient 0
Course
Mucosal involvement
Yes 2
No 0
Acute onset (< 10 days)
Yes 0
No 2
Resolution (< 15 days)
Yes 0
No -4
Fever (>38°C)
Yes 1
No 0
Polymorphonuclear neutrophils (> 7,000/mm?)
Yes 1
No 0
Histology
Other diseases -10
Not significant or no histology 0
Exocytosis of polymorphonuclear cell 1
Subcorneal and/or intradermal non spongiform or not otherwise 2
specified pustule with papillary edema or subcorneal and/or
intradermal spongiform of nat otherwise specified pustule without
papillary edema
Spongiform subcorneal and/or intraepidermal pustules with papillary 3

edema

Interpretation: <0: no case, 1-4: possible, 5—7: probable, 8-12: definite.
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deine tartrate, DL-methylepehdrine HCI, chlorpheniramine ma-

oF(dihydrocodeine tar-

leate, guaifenesin), erdosteine, mequitazine-2 5-8-5+ 5 1] 5tof| Z;
& 2o} o] EREE AL SFGIT,. opA| Eotm] g} o] FLaT
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£ 32} += EuroSCARQ| AGEP ¢t 7]&? 98 (typical
pustules: +2, typical erythema: +2, distribution/pattern: +2,
postpustular desquamation: +1, mucosal involvement: 0, acute
onset: 0, resolution <15 days: 0, fever 238°C: +1, polynuclear-
neutrophils >7000/uL: +1, histology: 0, &-A13H) 0 2 AGEPY]|
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HEG-& OF - ARE-of] 240] S A Jlom, & &3t 419, L,
WHH], Q] S/t vlEo] YN SERbol|A A thrhE-g-of o3t 2HA],
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3. Dihydrocodeine0| 28t AGEP2| EZ
1) Dihydrocodeine0l| 2|8t AGEP 2¥419| 2|& QIX}: ZAM

M| AA S 2 dihydrocodeine = codeined] ]8F AGEP2 &
37 B 11Eo] QJth(Table 2)."" AHA| 53+ dihydrocodeine?]|
OJ5t AGEP 219 918 Q Avof A4} Q18] %7 (interleukin, IL)
36 =84 AaAlel gt fAbHo|7} ek 4 Q5= AAIsH
Aokt g Sl 20159 0] A2 B 1% A2, dihydroco-
deineZ 5831 A] 3Untol W7, ot A 532, 2515 2 F
/g o] 5 ujFufEro] WAl 604 oA} Rl 74 A gko = A S
7HA AL QIATH(EuroSCARS] AGEP ATt 7| 1074, typical pus-
tules: +2, typical erythema: +2, distribution/pattern: +2, postpus-
tular desquamation: +1, mucosal involvement: 0, acute onset: 0,
resolution <15 days: 0, fever = 38°C: 0, polynuclear-neutrophils
>7000/uL: +1, histology: +2, 413}, 3l $x}e] 2|7 A1 oF
A% BIA S, Rase|Ro|=8 £ Eelglon], Eoh
© Zj7} o8 Zu 5903} 1291 Z4o] S| Dihydroco-
deine ¥ dihydrocideine™} T&0] g7 B85 kAl &S HEH
AFE BF9S o B 34J0]%lth Dihydrocodeine ©]£] 2] <FAo
ek oAbl A S-30190aL, St R4 dihydroco-
deine®] 1/10 -§5F-& -85t 2] 20417k Fof) 11, Whlo] WAy s}o]
dihydrocodeine®]] 23+ AGEPL 2 2218} 4= QI31T}. AGEPY} A
A8 vz A hate] dolof| A Thi7 Al 227} 57 He]o] §lem, Thi7
Aol A H]Eo] Q= L1732 IL-229F -2 Ato| E7]elo] T] i
H5oll Tofettal A Ik 201313 %0l w=rollA] 21
50 o83t A7Lo| A+ dihydrocodeine?} codeined} B] =5}
A OFHFAPAFEA R AFREE REAS AT e E3AR S o,
Hzole] EF W Thi7o] F7F6lS5+ HALstSIek™ o] 2=
7A4do] EHEEl Aol A codeineol] £13F morphine]] o]sliA] Thi7
o] B& 23} H|3lE 7hsAdo] Tk S, o BRAk=11-36 4
SA| Aol et G- HAHIL36RN) 2] 285174 A Fo] A|EAlofAf
Eltlo = WP olg o)zt ATk IL36RN-- 21 FA1A 9]
70 2 1412q14.1)°) EASF= FAAR IL-1 Al Fol| &5}=1L-36
T84 AA das Tshs oS HEtth IL36RNS]
ol & Qlsf 750 /A IL-36 -84 A= 85/ Abel&
7FRIQNIL-360] 2J3F HRE-3-0] F7}1=] 11, o]i= nuclear factor-kappa
B2} mitogen activated protein kinase@} 7= 5 A5 A H=
of 84312 ofofAlck ofejat 9% Al HERe) s |
%8 27K S Wilo] FoFapA) Tk 201590%0] 231
H Sl 71AEg] 4o] Q= 2HAF IL36RN 1A =
IL-360] Tt ¥H-5-/do] Z71etol wheh AGEPS] A 917} =

T 2= [L36RN S-AAFH0)7} 9lo| % codeineo] 2]at
AGEPO] WSt 4= 98-8 HofF9lr} o] $hAli= 2017 0] B
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Table 2. Summary of AGEP cases caused by administering dihydrocodeine and codeine
Age(yr) Sex USQerIymg Causative drug Lat_ent Symptom BRI Patch test Provocation test IL36N mutation Reference
isease period score
60 F Psoriasis  Dihydrocodeine ~ 2Days  Erythema 10 Dihydrocodeine (-) Dihydrocodeine (+) Heterozygous 10
Pustules Dextromethorphan(-) ~ Dextromethorphan (-) mutation
Leukocytosis Amoxicillin (-) Amoxicillin (-) c28C>T
Desquamation Clarithromycin (-) Clarithromycin (-)
Tipepidine (-) Tipepidine (-)
Tulobuterol (-)
21 F Psoriasis  Codeine 14Days  Fever 9 Codeine (-) Codeine (+) Negative "
Erythema Paracetamol (-) Acetaminophen (-)
Pustules Diclofenac (-) Diclofenac (-)
Leukocytosis Lansoprazole (-) Lansoprazole (-)
Desquamation
25 F Negative  Codeine 1 Day Fever 7 Codeine (+) Diazepam (-) Not performed 12
Erythema Dihydrocodeine (-) Ibuprofen (-)
Pustules Tramadol (-) Tramadol (-)
Desquamation Morphine (-) Morphine (-)
Fentanyl (-)
Oxycodone (-)
Ibuprofen (-)
Diazepam (-)
29 M Allergic  Dihydrocodeine  3Hours ~ Fever 9 Dihydrocodeine (+) Dihydrocodeine (+) Not performed
rhinitis Erythema Codeine (+)
Pustules Tramadol (-)
Leukocytosis Fentanyl (-)
Desquamation Remifentanil (-)

AGEP acute generalized exanthematous pustulosis; SCAR, severe cutaneous adverse reactions; IL, interleukin.

2% 214] o1 0.2 codeineS 583t 4] 14 Fof 11, W,
T4 FE TF 75715 A oIF wRHErE o] WS ITHEu-
roSCAR®] AGEP ZItt 7|5 94, typical pustules: +2, typical ery-
thema: +2, distribution/pattern: +2, postpustular desquamation:
+1, mucosal involvement: 0, acute onset: -2, resolution <15 days:
0, fever =38°C: +1, polynuclear-neutrophils = 7,000/uL: +1, his-
tology: +3, &-A13h. T SAfo] A 2] 65 F o] codeine 2 co-
deinex} B o] A H-8171 FAlES HEHAE sk W) 17
30|31tk Dihydrocodeine ©]2]2] eFAof tieh ozl
A 579013131, codeine 30 mg 19& 7+ 587 A] ARE oW
off AAlIo] HAYSEe] codeineo] It AGEPL. & 2Hleh = 3
Ak o] &Ab= 7IAERO = ZAAdo] AL 94 201513 0f B
1ok 2] IL36RN 7dAbHo 7} it s S-3l= Aol e
AR AN IL36RN F-7AHO17} 5ol = AGEPO] Ay
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AR S-elli= 214do] §lol= codeine] ©J3F AGEP ¥Hgo] 7}
5o, codeined] &Jgt AGEPZIA}o| 7| 4] tramadol¥} morphine

254 2] 1
qhof] 1, ¥, Bt A 532 E SAfe] S ujHalkeko] hAlEteit
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(EuroSCAR®] AGEPZITH| & 77, Typical pustules: +2, Typical
erythema: +2, distribution/pattern: +2, postpustular desquamation:
+1, mucosal involvement: 0, acute onset: 0, resolution <15 days: 0,
fever =38°C: 0, polynuclear-neutrophils = 7,000/pL: 0, histology:
0, A5 TR, )% ZAfo] 57 4] 474 Tl codeineit o
£0] I E-8-3t Pl 5 & HEHALE SIS T, codeine %43
oI, YA| oAl = FAdoIek E3h thE opE-FAA k]
2S4S H7187] Y8l dihydrocodeine, morphine, fentanyl,
tramadol, oxycodoneo]| Tt 3 AL} T AL A AFREG-&
HOFAE, B 34d0] %It 0]%, tramadol¥} morphined] thgt 7
FAAALE ARRE o B 5/ EHR1SH3IT Codeine> 7t
oA == AR} 2P|, 29%-10% =7} A = F5P450 2D79]
J&l] morphine © 2 thAR7} ETh? 3}8HY 120 GAMS 58
codeine} } oFASAA] 718] WAPIS-AJo] 7153 Holxjak 4
A FRSARA TS TS S A0 2 G Arpol A e} A
HOJ OFH-FAA] 7+] AP do] Rt opE-FAR] Gl =

7123 5 3] E2) 499 7194 2127(42.5%)0] 2413 IgE Hi7)
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phenanthrenes 7| €] oFH-F-ALA| IgE i 7] H71HH-S-0] STk Phen-
anthrenes 7| 9] oBH-F-AM] IgE w7l ZpRIRkS-o A4 FU3t 1
59] phenanthrenes #| € 2] OFH-FAMA|E A FAG S wf LAY S}=
TIEEE-E- 16571 5 571(3.0%)°] 1L, fentanylo] E3FE]o] Q=
phenylpiperdine A 2] A &3-S wff WAYS}= 2RIk 9171
%-37(3.2%), 18] 1L tramadol©] 3£$}HE|o] ¢)1= phenylpropylamines
AGY] obAFAAIE ATl s off WAgshe Telehe-2 2471
Zoll gt g WAYSHA] eholtt o= obHfAAOl &gt SAIF oF
EAIES-0] = St 7he, BF Al 7k aakgk-g-Ado] W
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S SAIY = A AT NS SRRt A A B oF AR 2Fe] 1
A2 AL B Bash 210 2 Wl SR, 202213 Fof]
H ¥ & $3l codeined]] 2J5F AGEP $A}Zol|AIA] EF AlE
2] tramadol®] ePdAJo] B 1% a1, AR 5 AEQ1 morphine

2 ol g3 47U QS Bhelaleic
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7tsH U otE RUAR Al =oAL

o] AA}Eo] Kt 58+ dihydrocodeined] 2JgF AGEPO|
HPAERE A e SR om, JE717E 3AIRRe. = 71 ke WSt
At E9h HaEHARS] AT codeine} dihydrocodeine®] WA}
M40 713582 2131900k AGEPS Ze B} 2191 o
off ThA] = w2 a1, A ZH5E oFEaRINk-g-o] HAE 4= Qlrk
ol 27| == Q8| il EAst= oFE Sof TAzo] el
oFgo] Al A9 THIEZS F4]o] 7|2 vlsf i, 1)
o] Xujo} ;tuj & WA o) FslA Hek! 53] o 50| CD8 T
Ajazof| x| 2R (perforin) ¥t Z1EHAFY (granzyme) 7} -2 Al| 3=
K3ejo] Hulslo] 2N ES] A Gursto] w7249 3]}
o el SOl 23 vesicl) & F AT o1 S0l CD4 T
ok 70| 2N EOA L 182 Biste] 5575 7R §
YL L80] o) 2] BFTFE £ o] B FEE 4
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RS §rEsl7|E Tk o] Ze) S} HE
], of2:se]o| Eoto] - Ho| & 4t HAOIAI, Fehdofo]t:
Zo|g A 42 U/LE AA$)(0-40 U/L) L} oF7F
Stk Dihydrocodeine-g- ©]-§-3F SRS HAF & S 2
Saol WS ofiutEo] Eofn] o] & 4 1
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ST GHOIRR, 25 el oS Fee ¥
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