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on the extremities that enlarged gradually 
into target lesions ( fig.  1 ). There was no 
evidence of mucosal involvement, fever or
respiratory symptoms, although mild ar-
thralgias were present. The patient had 
been vaccinated 7 days earlier with her 
third dose of quadrivalent human papil-
lomavirus vaccine (qHPV). She had re-
ceived no medication before the onset of 
her cutaneous eruption, and she had no 
history of herpes simplex virus (HSV) in-
fection. Due to clinical suspicion of ery-
thema multiforme (EM), a punch biopsy 
was taken from the elbow. The histology 
showed dermal oedema, perivascular 
mononuclear cell infiltrate and interface 
dermatitis, with vacuolar damage and ne-
crotic keratinocytes. The histopathologi-
cal features were consistent with a lesion 
of EM. Complete analyses were within 
normal limits. Viral serological tests 
(HSV-1 and -2, cytomegalovirus, Epstein-
Barr virus, enterovirus) and a serological 
test for  Mycoplasma pneumoniae  were all 
negative.

  A diagnosis of EM was made on the ba-
sis of the clinical presentation and histol-
ogy. The absence of a history of herpesvi-
rus infection or any other cause of EM and 
the temporal relationship with qHPV vac-
cination suggest that the cause of EM was 
the qHPV vaccine. The patient was treated 
with a low dose of oral corticosteroids and 
oral antihistamines, and all of her lesions 
resolved completely and without scarring 
in a few days. 
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 Abstract 

 The quadrivalent human papillomavirus 
(qHPV) vaccine, the first vaccine for use in 
the prevention of cervical cancer and condy-
loma acuminatum, was approved in June 
2006. In 2008, the mass media reported sus-
pected links between the qHPV vaccine and 
serious adverse events; however, several 
studies have found that the vaccine is safe 
and the main adverse events are mild local 
reactions. Erythema multiforme (EM) is an 
acute self-limited cutaneous or mucocu-
taneous syndrome characterized by the 
abrupt onset of symmetric target lesions. 
The clinical manifestations and histological 
features of EM, Stevens-Johnson syndrome 
and toxic epidermal necrolysis show consid-
erable overlap, and they are classically con-
sidered to represent a spectrum of skin dis-
orders. We present a case of EM following 
qHPV vaccination to review the cutaneous 
side effects of this vaccine and the possibil-
ity of more serious side effects with the ad-
ministration of booster doses. 

 Copyright © 2010 S. Karger AG, Basel 

 Case Report 

 A healthy 15-year-old female present-
ed with a 2-day history of symmetric mul-
tiple erythematous-oedematous papules 
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  Discussion 

 EM is an acute, self-limited but fre-
quently recurring cutaneous or mucocu-
taneous syndrome characterized by the 
abrupt onset of symmetric red papules that 
may evolve into target lesions, typically in-
volving the extremities  [1, 2] . The patho-
physiology of EM is not certain but is be-
lieved to be immune-mediated. EM is most 
commonly caused by infections, especially 
by HSV and by  M. pneumoniae   [1] . Oth-
er causes of EM include drugs (barbitu-
rates, hydantoins, sulphonamides, pheno-

  Fig. 1.  Erythematous papules on the wrist 
that evolved into target lesions. 
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thiazines, penicillins and non-steroidal 
anti-inflammatory drugs), haematological 
disorders and other viruses  [1–3] . In addi-
tion, there have been reports of EM and 
Stevens-Johnson Syndrome (SJS) associat-
ed with vaccination (diphtheria-tetanus, 
hepatitis B, smallpox, meningitis and oth-
ers), supporting the hypothesis that EM 
and SJS are a host-specific response to a 
wide variety of infectious antigenic stimu-
li  [1–6] . Our patient is the second case of 
EM following HPV vaccination reported 
in the literature. 

  The clinical manifestations and histo-
logical features of EM, SJS and toxic epi-
dermal necrolysis (TEN) show consider-
able overlap. These entities are classically 
considered to be a part of a spectrum of 
skin disorders characterized by polymor-
phous lesions affecting the skin and/or 
mucosa, with variable amounts of necrosis 
among basal keratinocytes and/or muco-
sal epithelial cells  [1, 7] . 

  It has been proposed that EM and SJS/
TEN could represent 2 distinct nosological 
entities with specific clinicopathological 
and immunological features  [7–9] . How-
ever, many authors still consider EM, SJS 
and TEN to be a single disease group with 
different degrees of clinical severity. Al-
though the causes of EM and SJS/TEN are 
usually different  [8] , several agents have 
been reported as precipitating factors for 
both EM and SJS/TEN  [10–13] . The clini-
cal manifestations of EM and SJS often dif-
fer  [8] , but sometimes there is clinical over-
lap  [13] . In these cases, it is difficult to
decide whether a patient has EM or SJS. 
Leaute-Labreze et al.  [13]  suggested that an 
aetiological classification would be more 
satisfactory than a clinical classification 
based solely on skin eruptions. 

  Quaglino et al.  [14]  performed several 
studies investigating the pathophysiology 
of both EM and SJS/TEN. These authors 
found differences in the expression of in-
terleukin 13, Fas, cytokines and chemo-
kine receptors in the cutaneous lesions of 
patients with EM compared to those with 
SJS/TEN  [15] . However, the serum levels 
of interleukin 12 and the chemokine 
TARC  [9]  as well as the expression of ma-
trix metalloproteinases 2, 9 and 11  [16]  
were increased in both EM and SJS/TEN; 
no statistically significant differences ex-
isted between the two groups. The immu-
nological background that characterizes 
EM and SJS/TEN is still poorly defined, 
and further studies are needed to clarify if 
EM and SJS/TEN are different diseases or 

are part of a single spectrum of skin disor-
ders. 

  Recurrent EM is usually associated 
with HSV recurrences  [13] . Chang et al.  
[17]  reviewed the medical records of 207 
patients hospitalized with a diagnosis of 
EM, SJS or TEN. In this study, recurrences 
occurred in 5 (2.4%) of the patients, and
all were attributed to drugs. Two patients 
with SJS had severer mucocutaneous man-
ifestations at the second attack. The other 
3 patients (1 with EM and 2 with TEN) had 
attacks of similar severity when compared 
with the first episode  [17] . Huang et al.  [18]  
reported a case of TEN induced by carba-
mazepine in a patient who previously ex-
perienced SJS induced by the same drug. 
However, there is no evidence that EM may 
recur as SJS/TEN.

  EM, SJS and TEN have been reported 
after vaccination in some cases  [2–6, 19] . 
As mentioned above, it is unclear whether 
EM and SJS/TEN are different entities. 
Therefore, there is controversy over 
whether booster doses of the vaccine could 
trigger SJS or TEN in patients who have 
previously suffered EM following vaccina-
tion. Although there are a few case reports 
of EM following vaccination in the litera-
ture, the exact incidence of such cutaneous 
reactions has not been determined  [3] .

  There is a paucity of information re-
garding the administration of booster dos-
es following an adverse reaction. Gold et al.  
[20] , after studying 970 children revacci-
nated with booster doses, concluded that 
only anaphylaxis and encephalopathy are 
absolute contraindications for continuing 
the vaccination programme. Katoulis et al.  
[4]  suggested that EM minor is a mild ad-
verse reaction, and their studied patient 
completed the vaccination programme suc-
cessfully. The administration of the third 
booster dose was followed by transient re-
currence of EM  [4] . However, Studdiford et 
al.  [6]  recommended that patients who de-
velop EM following vaccination should not 
be given additional doses due to the poten-
tial for more serious dermatological reac-
tions with repeated exposure. Therefore, al-
though the occurrence of EM following 
vaccination is not an absolute contraindica-
tion for revaccination, we recommend that 
care be taken in the revaccination of these 
patients, with close monitoring due to the 
possibility of developing more serious side 
effects, such as EM major, SJS or TEN.

  In June 2006, the Food and Drug Ad-
ministration approved Gardasil �  (qHPV 
vaccine for types 6, 11, 16 and 18), the first 

vaccine for use in the prevention of cervi-
cal cancer and condyloma acuminatum. 
The vaccine is composed of recombinant 
HPV capsid L 1  proteins derived from 
HPV-6, -11, -16 and -18, which cause 70% 
of cases of cervical cancer. In addition, the 
drug’s formulation includes 225  � g of alu-
minium hydroxyphosphate sulphate as an 
adjuvant  [21] . Other constituents include 
sodium chloride,  L -histidine, polysorbate 
and sodium borate, plus residual yeast 
components from the expression vector, 
 Saccharomyces cerevisiae   [22] . In 2008, the 
mass media reported suspected links be-
tween the qHPV vaccine and serious ad-
verse events; however, several studies have 
found that the vaccine is safe and that the 
risk associated with receipt of the qHPV 
vaccine appears to be minimal as com-
pared with infection with the virus  [23, 
24] . The main adverse events of the vaccine 
are mild local reactions (pain, erythema 
and swelling) and some systemic respons-
es (fever, nausea and dizziness)  [23] . The 
proportion of subjects who reported an ad-
verse experience tended to be higher after 
the first injection than after subsequent in-
jections  [25] .

  Cutaneous side effects of qHPV vaccine 
are frequent. Local injection site reactions 
are the most common cutaneous side ef-
fects of qHPV vaccine. The reaction usu-
ally begins on the day of vaccination  [25] . 
According to studies, the frequency varies 
between 1 and 81.7%  [25–30] . These reac-
tions are usually mild, such as injection site 
pain, erythema and swelling. Other local 
reactions, such as cellulitis  [25] , lipo-atro-
phy  [26] , aluminium granuloma  [21]  or iat-
rogenic subcutaneous emphysema  [27] , are 
less frequent. In a study performed in 2007, 
Reisinger et al.  [28]  found a significantly 
higher proportion of subjects reporting in-
jection site adverse ex periences in a qHPV 
vaccine group as compared to a non-alu-
minium-containing placebo group. Other 
studies showed similar results  [29–30] . In a 
study of a cohort of Latin American sub-
jects, more adverse vaccine experiences 
were reported by patients who received 
qHPV vaccine as compared to those sub-
jects who received aluminium-containing 
placebo  [31] . This increase in the frequency 
of adverse experiences seen in subjects re-
ceiving qHPV was due to increased num-
bers of adverse events at the injection site 
 [31] . Similarly, Muñoz et al.  [32]  reported 
that the injection site adverse events were 
mainly responsible for the slight increase 
in adverse events in the vaccine group as 
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compared with the aluminium-containing 
placebo group. 

  It appears that local reactions following 
qHPV vaccine are mainly related to the al-
uminium content in the vaccine. Alumin-
ium has been suspected to play a role in the 
development of local reactions with other 
vaccines  [33] . However, an error in injec-
tion technique  [28]  or involving compo-
nents of the vaccine, including HPV-like 
particles of the major capsid (L 1 ), could be 
responsible for local reactions in other cas-
es  [31, 32] . 

  Cutaneous hypersensitivity reactions 
have been reported after qHPV vaccina-
tion including urticaria, rash, pruritus, 
anaphylactic reaction, angio-oedema and 
dermographism. Slade et al.  [25]  summa-
rized reports to the Vaccine Adverse Event 
Reporting System following receipt of 
qHPV vaccine. In that study, the rate of hy-
persensitivity reactions was 3.1/100,000 
doses. Urticaria was the most frequent re-
action, with a rate of 2.6/100,000 doses. 
The median time interval from immuniza-
tion to onset of symptoms of urticaria was 
17 days, and 96% of these cases were non-
serious events. The rate of anaphylaxis was 
0.1/100,000 doses. The majority of these 
cases occurred on the same day as vaccina-
tion  [25] . Kang et al.  [34]  evaluated hyper-
sensitivity reactions to qHPV vaccine in 
Australian schoolgirls. The authors sug-
gested that true hypersensitivity to HPV 
vaccine is uncommon and that urticaria is 

often idiosyncratic and not usually a con-
traindication to further vaccinations. The 
rate of anaphylaxis was 0.5/100,000 doses 
in that study  [34] . However, another study 
showed a higher rate of anaphylaxis, with 
2.6/100,000 doses. This rate was only com-
parable to the rate following administra-
tion of bovine-gelatin-containing vaccines 
in Japan  [24] . However, this rate of anaphy-
laxis was within the World Health Organi-
zation’s categorization of ‘very rare’  [24] . 

  The cause of anaphylaxis is unclear. 
HPV-like particles are highly immuno-
genic when injected, and some people may 
produce an IgE response to injected HPV 
antigens  [24] . Polysorbate 80 is a stabilizer 
contained in qHPV vaccine that could be 
a potential trigger of non-allergic anaphy-
laxis. On the contrary, aluminium adju-
vants contained in qHPV vaccine are not a 
documented cause of anaphylaxis  [24] . 

  Auto-immune disorders are infrequent 
after qHPV vaccine. Slade et al.  [25]  re-
ported a rate of 0.2/100,000 doses of vac-
cine. The most common auto-immune 
disorders reported are systemic lupus ery-
thematosus and rheumatoid arthritis, al-
though there are also cases of other dis-
eases, such as scleroderma, dermatomyo-
sitis, Sjögren’s syndrome and mixed 
connective tissue disease  [25] . Pugnet et al.  
[35]  reported a case of immune thrombo-
cytopenic purpura in a patient 3 months 
after receiving a second dose of the qHPV 
vaccine. However, no other cases of hae-

matological disorders have been reported 
after qHPV vaccination.

  Recently, EM has been described in a 
19-year-old female after the second dose of 
qHPV vaccine  [4] . EM has been triggered 
by HPV protein components that act like 
keratinocyte-expressed antigens. It may 
also occur due to other vaccine compo-
nents initiating a T-cell-mediated immune 
response  [4] . To our knowledge, this is the 
second case of EM following qHPV vac-
cine reported in the literature. 

  In conclusion, severe adverse reactions 
after qHPV vaccine are uncommon 
( ! 0.1%). Cutaneous side effects are fre-
quent after qHPV vaccination, especially 
local injection site reactions. Other reac-
tions involving the skin, such as cutane-
ous hypersensitivity reactions or auto-
immune diseases, are rare. We present a 
new case of EM following qHPV vaccina-
tion. So far, it is unclear whether EM and 
SJS/TEN are part of a spectrum of skin dis-
eases or, conversely, are different entities. 
We recommend care in the administration 
of further doses of vaccine in these react-
ing patients, due to the possibility of devel-
oping more serious side effects (SJS or 
TEN), at least until this issue is clarified.
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