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SUMMARY
A 23-year-old woman with autosomal dominant hyper-
IgE syndrome complicated by recurrent pneumonia and 
sinusitis presented with 1 week of multiple painful oral 
ulcers unresponsive to empiric antiviral and antifungal 
treatment. Her ulcers progressively worsened and 
she required hospitalisation for intravenous hydration 
and pain control. PCR swab of an ulcer was positive 
for varicella-zoster virus. Her symptoms never fully 
resolved despite antiviral therapy, and within 2 weeks, 
she relapsed with new and worsening ulcers. Biopsy 
revealed chronic active inflammation with no evidence 
of viral inclusion bodies or fungal hyphae. She was 
diagnosed with recurrent aphthous stomatitis and 
referred to a local dentist for CO2 laser treatments with 
rapid resolution of her symptoms. This case highlights the 
broad differential for recurrent oral ulcers in people with 
a primary immunodeficiency. It also raises awareness 
of the benefits of laser therapy for aphthous stomatitis 
treatment and the importance of partnering with our 
colleagues in dentistry.

BACKGROUND
Hyper-IgE syndrome (HIES), also known as Job’s 
syndrome, is a rare primary immunodeficiency 
disease that affects males and females equally.1 
It classically presents with eczema, recurrent 
staphylococcal skin abscesses, pulmonary infec-
tions and elevated serum IgE levels.2 Multisystem 
involvement is common with skeletal, vascular 
and dental malformations. Heterozygous loss-
of-function mutations in the STAT3 gene are 
responsible for the most common autosomal 
dominant form of HIES (AD-HIES). STAT3 is 
integral for the production of both proinflam-
matory and anti-inflammatory cytokines and 
also promotes CD4 TH17 cell differentiation.2 
Deficient STAT3-mediated oral immunity leads 
to alterations in the oral mucosal biome and 
predisposes to severe dental caries and recurrent 
oral candida infections.3 Recurrent aphthous 
stomatitis (RAS) is also a common oral manifes-
tation in patients with AD-HIES due to increased 
production of proinflammatory cytokines such as 
tumour necrosis factor (TNF)-alpha.3

CASE PRESENTATION
A 23-year-old woman with AD-HIES complicated 
by recurrent pneumonia and sinusitis presented 
with 1 week of multiple painful oral ulcers 
(figure 1). Her oral examination was notable for 
>10 subcentimetre superficial erosions on the 
tongue, buccal mucosa and hard palate. There 

were no other lesions of the mucosa or skin. She 
had a history of similar ulcers but prior episodes 
were infrequent, short-lived and never with this 
many symptomatic lesions at one time. Prior 
to presentation, she had no new exposures or 
illnesses. She has no known allergies. There were 
no changes to her medication regimen of weekly 
subcutaneous immunoglobulin therapy, daily 
fluconazole, and montelukast. Her family history 
was negative for autoimmune disorders. Her 
immunologist empirically started her on topical 
and systemic steroids, oral acyclovir and nystatin 
suspension to treat a possible viral or fungal infec-
tion. However, her symptoms did not improve 
and her pain continued to worsen requiring 
hospitalisation for intravenous hydration, pain 
management and further diagnostic evaluation.

The distribution and appearance of her oral 
lesions were suggestive of gingivostomatitis; 
PCR swab of an ulcer was negative for herpes 
simplex virus but was positive for varicella-zoster 
virus (VZV). She was treated with intravenous 
acyclovir but did not demonstrate rapid improve-
ment. Infectious disease was consulted and did 
not think her presentation was consistent with 
VZV. Rheumatology was consulted and ordered 
an extensive autoimmune serological workup; 
she did not have any autoantibodies against: 
nuclear, double-stranded DNA, ribonucleopro-
tein, Sjogren syndrom-related antigen A (SSA), 
or Sjogren syndrome-related antigen B (SSB). 
Behcet’s syndrome was unlikely as there was no 
history of genital ulcerations. Her pain eventu-
ally lessened on acetaminophen and gabapentin. 
In the absence of another clearly identifiable aeti-
ology of her oral ulcers besides the positive VZV 
PCR result, she was discharged to continue oral 
valacyclovir.

Her symptoms never fully resolved, and within 
2 weeks, she relapsed with new and worsening oral 
ulcers. Repeat viral PCR swabs were negative. She 
was referred to an otolaryngologist; biopsy of a 
lesion revealed pseudoepitheliomatous hyperplasia 
with chronic active inflammation. No viral inclu-
sion bodies or fungal hyphae were noted. In the 
absence of other identifiable systemic illnesses or 
infectious aetiologies, her presentation was most 
consistent with the herpetiform subtype of RAS. 
Frequent occurrences of oral ulcers have been 
previously reported in cohort studies of patients 
with AD-HIES.

OUTCOME AND FOLLOW-UP
She had limited response to topical triamcinolone 
ointment and chlorhexidine mouthwash, which 
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are first-line treatments for RAS. She was referred to a dentist 
who has successfully treated oral ulcers in patients with Behcet’s 
syndrome using topical laser therapy. A CO2 laser with a wave-
length of 9.3 micrometres operating at 10% power was applied 
to the larger ulcerations in her mouth. No local anaesthesia was 
necessary and the patient reported significant pain reduction by 
the end of the first session. She returned for three additional 
sessions at 2-week intervals before finally becoming ulcer-free. 
Since her initial presentation, she has had three recurrences of 
her aphthous stomatitis on her palate and tongue. These episodes 
were less severe and were treated successfully each time by the 
same dentist with a different low-level laser that uses photobio-
modulation to manage inflammation.

DISCUSSION
AD-HIES is characterised by a number of non-immunological 
and immunological features. Oral manifestations include 
delayed dental eruption, abnormal development of permanent 
teeth and high-arched palates.4 5 Characteristic asymptomatic 
lesions of the palate, tongue and buccal mucosa also occur.6 
Oral-specific infectious manifestations include mucocutaneous 
candidiasis, periodontitis and increased susceptibility to multiple 
viral infections.

The diagnostic dilemma encountered in this case stemmed 
from the positive VZV PCR swab from one of her oral ulcers. 
Patients with AD-HIES have a predisposition to VZV reactivation 
beginning at a young age.7 However, VZV is not commonly asso-
ciated with solely intraoral manifestations. Even more unusual 
was her persistent development of new lesions despite treatment 
with appropriate doses of antiviral therapy. The possibility of a 
false-positive result was considered, but seemed unlikely given 
the reported high sensitivity, specificity and positive predictive 
values of commercially available PCR-based tests.8 An alternative 
explanation for her positive PCR is a transient stress-induced 
subclinical reactivation of VZV. This phenomenon has been 

previously described in asymptomatic astronauts during and 
following space travel, in immunocompetent children hospital-
ised in an intensive care unit and in fatigued medical residents.9 
VZV reactivation has been considered as a potential cause for 
recurrent oral aphthous stomatitis; however, various techniques 
including viral cultures, smears and in-situ hybridisation have 
not identified active replication.9

In the absence of an identifiable cause, the most likely aetiology 
for the patient’s ulcers was RAS. More than 30% of patients with 
AD-HIES experience RAS,3 but a review of the literature reveals 
little discussion of the unique diagnostic and management chal-
lenges in this population. RAS has been divided into minor, major 
and herpetiform variants based on the number, size and healing 
tendencies of the lesions.10 RAS is a diagnosis of exclusion; 
proposed aetiologies include genetic predisposition, stress, local 
trauma and environmental factors, including the microbiome.11 
Prior studies have documented elevated levels of inflammatory 
cytokines including TNF-alpha in the serum, saliva and biopsied 
tissues of patients with RAS.12 In vitro studies of leucocytes from 
patients with AD-HIES show significantly increased production 
of TNF-alpha following stimulation by lipopolysaccharide and 
other bacterial antigens.13 This increased inflammatory response 
may explain why patients with AD-HIES are particularly suscep-
tible to developing RAS.

Treatments for RAS are primarily supportive with the goal of 
reducing pain and allowing patients to maintain adequate oral 
intake. Common first-line topical treatments are local anaes-
thetics, antiseptic rinses and topical corticosteroids. Systemic 
treatments including oral steroids, colchicine and thalidomide 
are used in severe cases. Monoclonal TNF-alpha inhibitors 
have also demonstrated efficacy in recalcitrant cases.14 Newer 
therapeutic options include non-ablative low-level laser ther-
apies, which have consistently demonstrated benefits in terms 
of reduced pain and healing time with excellent safety profiles. 
The exact mechanism is unknown but proposed theories include 
increased ATP synthesis, changes in conduction of nociceptors 
and stimulation of local growth factors with resultant increased 
granulation tissue formation.15

Learning points

►► Autosomal dominant hyper-IgE syndrome is a rare primary 
immunodeficiency disorder affecting multiple organ systems.

►► Recurrent aphthous stomatitis is a common cause of oral 
mucosal ulcerations. Current pharmacological treatments 
focus primarily on pain relief but efficacy is limited and 
recurrence is common.

►► Low-level laser therapy is a safe and effective therapeutic 
option for recurrent aphthous stomatitis that is under-
recognised and underutilised by physicians.
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Figure 1  Ulcerations of the hard palate, buccal mucosa and tongue.
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