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Abstract
Background: Human Papillomavirus (HPV) is a risk factor that 
can lead to the development of squamous dysplastic changes 
and squamous cell carcinoma in patients with coexisting 
immunosuppression. Such altered immune systems are seen in 
patients receiving anti-tumor necrosis factor agents for the treatment 
of various rheumatological disorders. 

Case presentation: Here we present the case of a 39-year-old 
female, non-drinker, non-smoker, with the diagnosis of psoriatic 
arthritis, who presented with new onset dysphagia. Her evaluation 
showed evidence of pan-esophageal high grade squamous 
dysplasia. The patient failed organ sparing endoscopic intervention 
with radiofrequency ablation and cry ablation warranting a near total 
esophagectomy. 

Conclusion: In an otherwise low risk patient, this extensive and 
aggressive esophageal squamous neoplastic is presumed to be 
from HPV activation following adalimumab use. A review of the 
literature yielded reports of malignancy following anti-TNF treatment 
but to our knowledge this is the first reported case of extensive pan 
esophageal squamous neoplastic in the setting of HPV activation 
and anti-TNF therapy.   
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Introduction
Esophageal carcinoma is the sixth most common cause of death 

due to cancer and the eighth most common cancer overall [1-14]. 
This includes both esophageal adenocarcinoma and squamous 
cell carcinoma (SCC). However, the incidence of esophageal 
adenocarcinoma is rising in developed countries, while SCC is still 
the most common worldwide. Risk factors for esophageal SCC 
include tobacco use, alcohol consumption, environmental factors, 
and infectious pathogenic organisms such as Human Papillomavirus 

(HPV) [10,11]. Anti-TNF agents have been incredibly effective in 
managing disorders such as psoriatic arthritis or severe rheumatoid 
arthritis. There has been investigation into whether anti-TNF agents 
lead to a higher risk of certain malignancies, including SCC. Here 
we present a case of a patient treated with adalimumab for psoriatic 
arthritis activating HPV to cause pan-esophageal multifocal squamous 
neoplasia [5].

Case Presentation
A 39-year-old non-drinking and non-smoking female with a 

history of psoriatic arthritis on adalimumab therapy presented with 
dysphagia to pills. Originally, she had presented with a 3-year history 
of fatigue and malaise with accompanying foot pains and alopecia. 
After she was diagnosed with psoriatic arthritis, she was treated 
with Plaque nil and Azulfadine with little to no symptomatic 
relief. Subsequent treatment with adalimumab led to a dramatic 
resolution of her symptoms. She had been on adalimumab for two 
years with control of her rheumatologic symptoms prior to having 
dysphagia. 

Initial Esophagogastroduodenoscopy (EGD) reported esophagitis 
and biopsies demonstrated a concern for squamous cell dysplasia. 
A second endoscopy also found esophagitis with biopsies showing 
atypical squamous epithelium suspicious for dysplasia. She was 
referred to a tertiary care referral center. Endoscopy with mapping 
biopsies demonstrated squamous high grade dysplasia at all levels 
of the esophagus with foci concerning for intramucosal carcinoma. 
On one biopsy in the mid esophagus, the pathologist noted a large 
amount of dysplastic nests that were worrisome for lamina propria 
invasion. Endoscopic ultrasound was performed and no masses or 
changes were noted demonstrating progressive disease. Laryngeal 
and pharyngeal biopsies did not show any abnormality similar 
to the adjacent squamous epithelium in the esophagus. A CT scan 
demonstrated no evidence for masses or metastatic disease. 

She underwent circumferential balloon radio-frequency ablation 
(RFA) in an attempt to eradicate the multifocal esophageal squamous 
dysplasia. She persisted with multifocal dysplasia and went on to have 
three sessions of cry therapy throughout the esophagus with spray 
based liquid nitrogen without clearance of the dysplasia. 

Because she failed endoscopic management, she was referred 
for surgical consultation and an esophagectomy was recommended 
prompting her to seek a second opinion. She sought out our 
institution and underwent repeat endoscopic evaluation to map 
her disease because it was 3 months since her last endoscopy. 
The patient had an iodine allergy, so Lugol’s solution, a standard 
agent for chromo endoscopy for the detection of squamous cell 
neoplasia, could not be used. Instead, narrow band imaging with 
near focus was utilized to detect surface abnormalities unapparent 
on white light endoscopy (Figure 1). Both targeted biopsies of 
irregular areas and random biopsies demonstrated multifocal high 
grade dysplasia and the esophageal tissue was positive for high risk 
HPV. 

Her case was presented at a multi-disciplinary conference 
for esophageal diseases and gastrointestinal tumors. Options 
discussed included continued endoscopic therapy and surveillance, 
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esophagectomy, and radiation therapy and chemotherapy options. 
Given the multifocal disease and history of failing to respond to 
endoscopic therapies, the consensus was for an esophagectomy 
as definitive therapy, and surveillance to the proximal remaining 
esophageal mucosa left behind to avoid a laryngectomy. It was 
also decided that if a finding of invasive cancer in the remaining 
esophageal mucosa should occur, it would prompt radiation or 
chemotherapy consideration. A repeat round of radiofrequency 
ablation was performed prior to surgery in the proximal esophagus 
in order to attempt to clear any dysplasia in the intended area of 
the anastomosis and allowed to heal. The patient was taken for a 
minimally invasive three field near total esophagectomy. Pathology 
of the surgical specimen revealed multifocal high grade dysplasia 
(Figure 2) and multifocal esophageal squamous cell carcinoma with 
focal invasion of the muscular is mucosa with associated desmoplastic 
response (Figures 3 and 4).

The patient was discharged home with an uneventful hospital 
course following esophagectomy. She was enrolled in an aggressive 
endoscopic surveillance and treatment plan. Thus far, she has had 
multifocal low grade dysplasia and one foci of high grade dysplasia 
at 8 months following surgical resection in the remaining proximal 
esophageal mucosa. This area of the residual cuff has been treated 
with radiofrequency ablation, cry therapy using the cry balloon with 
nitrous oxide, and argon plasma coagulation. She will continue to 
receive aggressive endoscopic treatment and surveillance for any 
residual or recurrent dysplasia. 

Figure 1: squamous cell dysplasia with elongated and tortuous intrapapillary 
capillary loops.

 
Figure 2: Esophageal squamous mucosa is noted on the right with a 
transition to high grade dysplasia characterized by increased mitotic activity, 
enlarged pleomorphic nuclei with increased nuclear to cytoplasmic ratio, 
and loss of polarity on the left side of the picture.

 

 

Figure 3: Esophageal squamous cell carcinoma with focal invasion into the 
lamina propria and associated desmoplastic response.

Figure 4: Squamous cell carcinoma of the esophagus with focal invasion 
into the muscularis mucosa and associated desmoplastic response.

Discussion
Here we report a case of a rare finding of pan-esophageal high grade 

squamous dysplasia confined to the esophageal mucosa presumed to 
be from HPV activation related to adalimumab use. The patient had 
at least 2 years of adalimumab treatment prior to symptoms followed 
by an atypical, aggressive disease course on presentation. Following 
surgical resection with near total esophagectomy, the specimen 
had foci of invasive cancer surrounded by high grade dysplasia. 
This patient had failed endoscopic intervention with RFA and cry 
ablation as organ sparing modalities, but will now rely on endoscopic 
surveillance for the small remaining portion of proximal esophageal 
mucosa immediately distal to the larynx at the upper esophageal 
sphincter. 

HPV has been shown to be a predisposing factor to the 
development of squamous dysplasia and carcinoma of the esophagus 
in patients, especially in a setting of coexisting immunosuppression 
[12,13]. An altered immune response may potentiate dysplastic 
development especially in underlying chronic inflammation that 
may persist in the mucosal lining of the esophagus [14,15]. Such 
altered immune responses may be seen with the use of anti-TNF 
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agents such as adalimumab and infliximab. TNF-α is a crucial pro-
inflammatory cytokine that promotes migration and activity of T 
cells in many inflammatory disorders [16-18]. Inhibition of TNF-α 
could theoretically lead to decreased CD8+ T cells and a subsequent 
decrease in tumor cell apoptosis which may encourage carcinogenesis. 
[18].  

Although there are no documented cases of esophageal 
invasive squamous cell cancer due to anti-TNF agents, the closest 
analogous organ is the oropharynx squamous epithelium which has 
been reported. In general, most squamous cell carcinomas of the 
oropharynx begin as noninvasive lesions that slowly progress from 
hyperplastic epithelial changes to dysplastic carcinoma in situ and 
culminating as an invasive disease [9]. Various risk factors play a role 
in the development and maintenance of these lesions including HPV, 
a virus that has been associated with various dysplastic changes in 
the oral cavity, pharynx, larynx and even esophagus [9,14]. Multiple 
reports in the literature have described squamous cell carcinoma 
of the oropharynx arising in patients receiving anti-TNF agents for 
treatment of rheumatoid arthritis, ankylosing spondylitis, psoriasis, 
and psoriatic arthritis [1,3,7,18]. A case of papillary thyroid cancer in 
a psoriasis patient [8]. However, in a meta-analysis involving 5,014 
patients, Bongartz et al. [2] showed an increased risk of malignancies, 
including squamous cell carcinoma, in those with rheumatoid 
arthritis receiving infliximab or adalimumab (0.8%) compared with 
those who received a placebo (0.2%), with a pooled odds ratio of 3.3 
(95% CI, 1.2 to 9.1). In regards to malignancies arising from existing 
HPV infection, trials have suggested a relationship may exist between 
treatment-induced immunosuppression and cancer development 
[17]. Probably the most documented case of this conversion is 
demonstrated in cervical neoplasia. A nationwide register-based 
cohort study in Sweden showed a double risk of invasive cervical 
cancer (HR 2.10; 95% CI, 1.04 to 4.23) compared to those not 
receiving anti-TNF treatment [16]. 

Current recommendations only recommend screening for skin 
malignancies before and during treatment with anti-TNF agents 
[5]. But there are no current recommendations for screening or 
surveillance of other areas of squamous epithelium with the same use 
of these agents. Given the rare instance of a malignancy arising from 
anti-TNF agent use, it would be difficult to recommend that all patients 
should undergo multiple screening procedures including endoscopy. 
However, we recommend there should be some consideration for 
those patients at higher risk for conversion to warrant screening 
for aero digestive and/or cervical malignancy. Possible high risk 
groups may include, but are not limited to, patients with high risk 
HPV infection, documented history of squamous dysplasia in the 
aero-digestive tract, or smokers. Additionally, patients on anti-TNF 
therapy should be observed for new symptoms so that appropriate 
prompt evaluation may be pursued. 

Conclusion
To our knowledge, this is the first reported case of esophageal 

activation of HPV from anti-TNF agents causing a squamous cell 
carcinoma. This presentation of HPV positive esophageal squamous 
cell neoplasia is unique and is enhanced by the altered immune state 
from the anti-TNF therapy. We recommend a heightened awareness 
of changes in symptoms, or new onset symptoms, in patients while 
on anti-TNF agents that may warrant prompt upper endoscopy to 
detect a similar lesion.
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