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Abstract

BACKGROUND

Urticaria is one of the most common causes of emergency room visits, it is defined as an
acute inflammatory dermatosis, characterized by localized degranulation of mast cells,
with consequent dermal microvascular hyperpermeability and formation of edematous
and pruritic plaques called hives [l . Urticaria affects the skin and the tissues of the
superficial mucosa. Sometimes it is accompanied by angioedema, which is
characterized by deeper edema of the dermis and subcutaneous cellular tissue known
as the urticarial-angioedema syndrome 1. 15 - 25% of the general population has
suffered at least one type of urticaria at some point during their lifetime and an
estimated 7.6 - 16% have experienced acute urticaria that is usually self-limited and

spontaneously resolves without requiring medical attention 3}

CASE SUMMARY

We present the case of a young male patient who was referred to our department for a
clinical picture of four - months of pruritus associated with hives of variable sizes,
irregular borders, with interlesional confluence, that were non-painful, without

involvement of the palms and soles of the feet but with a tendency to progression in a




generalized manner. He had multiple emergency room visits and poor response to
antihistamines and systemic corticosteroids. Imaging studies demonstrated nodules in
the lower lingula segment, at the level of the greater fissure and in the anterior contour
of the left anterior basal segment associated with parahiliar adenopathies in the absence
of findings suggestive of infectious or autoimmune etiology. Segmental lobectomy was
performed by thoracoscopy with resection of a lung nodule in the lingula and biopsy of
the para-aortic mediastinal ganglion. The histopathological report showed the presence
of poorly differentiated invasive adenocarcinoma with a solid morphological and acinar
pattern with immunohistochemical description of lung tissue that expresses strong
positive and diffuse reaction for TTF1 (Thyroid nuclear factor 1) with negativity to P40
for a histopathological diagnosis of malignant epithelial neoplasia with expression of
infiltrating adenocarcinoma. Spontaneous chronic urticaria is considered possibly

secondary to lung adenocarcinoma.

CONCLUSION

Chronic spontaneous urticaria is considered a paraneoplastic dermatosis with a
controversial association in the literature. In the case presented, a young patient
presented with chronic refractory urticaria and after an exhaustive clinical work-up was
found to have a diagnosis of poorly differentiated lung adenocarcinoma with high
expression of TTF-1. According to the Curth Criteria, the urticaria presented by the
patient is related to the oncological diagnosis.

In addition, the high expression of TTF-1 documented in this case could be acting as an
autoantigen that would cause CSU. Further research evaluating a causal relationship

between the TFF-1 protein and urticaria in lung cancer is needed.
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Core Tip: This case of Urticaria associated with adenocarcinoma highlights the
histopathological report where the TTF-1 (Thyroid nuclear factor 1) was highly
expressed by the lung tissue and its relationship with lung cancer. TTF-1 regulates the
transcription. of specific genes in the thyroid, lung, and diencephalon. This
transcription factor is also known as a thyroid-specific enhancer binding protein and is
used in pathology as a marker to determine whether a tumor arises from the lung or the

thyroid.




EITRODUCTION
Urticaria is characterized by transient itchy wheals, angioedema or both. It is a
debilitating disease that places a substantial burden on patients and society. Urticaria is
classified as acute (lasting <6 wk) or chronic (persisting for >6 wk) [¢l. Urticaria
represents a group of diseases including spontaneous urticaria, inducible urticaria
(formerly called physical) and the remaining group comprising angioedema and
urticarial vasculitis [7] .
The dermatological lesion (hives) has three typical characteristics: (a) central edema of
variable size, surrounded bhreflex erythema; (b) itching associated with a burning
sensation; and (c) transitory nature, with the skin returning to its normal appearance,
generally in a period ranging from 30 minutes to 24 hl®l. Angioedema is defined by: (a)
sudden and marked edema of the deep dermis amﬁdipose tissue; (b) greater frequency
of pain than itching, sometimes concomitant; (c) frequent involvement of the mucous
membranes; and (d) resolution of the condition at approximately 72 h [°l. 40-50% of
cases of urticaria are associated with angioedema, 40% may present urticaria without
gioedema, and the remaining 10-20% may present angioedema without urticaria [0,
Urticaria is generally classified as acute or chronic, depending on the duration of
symptoms and the presence or absence of triggering stimuli 1. Acute urticaria is
defined as the presence of hives, accompanied or not by angioedema, which resolve in a
period of less than 6 wk. Chronic urticaria is defined as the presence of hives,
accompanied or not by angioedema, for a period greater than 6 wk, continuously or
intermittently [12]. It has&een estimated that the prevalence of chronic urticaria ranges
between 0.5 - 5%, being more common in adults, with a maximum age of onset between
20 and 40 years, with a high prevalence in the female sex [31.
Chronic urticaria (CU) is divided into two types: Chronic Spontaneous Urticaria (CSU)
and Chronic Inducible Urticaria (CindU); the first refers to the presence of wheals with
or without angioedema greater than 6 wk without known external determinants.
However, approximately 45% of these patients present IgG isotype-specific

autoantibodies that recognize immunoglobulin E (IgE) in the mast cell membrane.




These autoantibodies can directly recognize the alpha-chain of high-affinity receptor for
IgE (FceRla) with the consequent release of histamine, tryptase, cytokines, among other
pro-inflammatory mediators [, CSU is also associated with anti-thyroid antibodies in
approximately 27% of cases [8l. In recent years, the concept of “auto-allergies” has been
coined as a possible pathophysiological mechanism underlying mast cell activation and
degranulation events [l and IgE-type autoantibodies against thyroid peroxidase (anti-
TPO IgE) have been identified between 10% - 61% of patients with CSU [16-18]. These
autoantibodies have also been found in a variety of dermatological disorders related to
mast cell activation, such as: atopic dermatitis and bullous pemphigoid [19 201,

Figure 1 illustrates the classification of urticaria according to the World Allergy
Organization; Chronic inducible urticaria (CindU) is produced by physical or
environmental stimuli and represents between 20 - 30% of all chronic urticaria [2'l. The
association between CSU (without vasculitis and angioedema) and malignancy is not
completely clear. Urticaria is not one of the truly specific paraneoplastic dermatoses
suggestive of cancer, however, its appearance and association with other cancers such
as lymphoma, leukemia and ovarian carcinoma has been controversially documented
[22]. The current scientific evidence about CSU as a clinical manifestation associated with
lung adenocarcinoma is also very limited with few studies or case reports available. The
following is a case report of a patient who presented refractory CSU, as a possible

paraneoplastic syndrome associated with poorly differentiated lung adenocarcinoma.

CASE PRESENTATION

Chief complaints

25-year-old male patient who presented with four-months insidious skin rash, located
in the proximal and anterior regions of the right thigh that was intermittent, sometimes
migratory, with intensification during the evenings and overnight, with Ilittle
improvement to treatment with second-generation antihistamines and topical

antipruritic drugs.




History of present illness

The clinical picture was later associated with the appearance of wheal-type
dermatological lesions of variable sizes, irregular borders, which progressed in a
generalized manner, prompting him to consult emergency services on multiple
occasions. The patient was treated with systemic, topical oral corticosteroids and
antihistamines with partial improvement, followed by exacerbation of symptoms, so he

was hospitalized.

History of past illness
The patient denied immunopathological history and allergies to medications or foods.

The patient does not have past drug history.

Personal and family history

The patient had no personal or family history of lung cancer or urticaria.

Physical examination

On physical examination, he presented blood pressure (BP): 120/80 mmHg, heart rate
(HR): 72 bpm, respiratory rate (RR): 17 bpm, body temperature: 36.3°C, oxygen
saturation (OS): 98%, FiOa: 21%, Weight: 75 Kg, Height: 1.7 M, body mass index (BMI):
25.9 Kg/M?2. Nodular lesions of approximately 0.5 cm were observed. The patient also
presented generalized, erythematous, wheal-like skin lesions with raised, serpiginous
edges with interlesional confluence, non-tender to palpation and with a tendency to
pale by acupressure, without involvement of the palms and soles (Figure 2); In the
oropharynx we found nodular lesions of approximately 0.5 cm in diameter (Figure 2A)
that were erythematous, wheal-like lesions with raised and serpiginous edges. Highly
pruritic lesions with intralesional confluence were found on the anterior trunk and
upper extremities (Figure 2B) and lesions with similar characteristics were also found

on the posterior trunk (Figure 2C).




Laboratory examinations

Laboratory tests demonstrated were performed with the following reports hemoglobin
(Hb) level: 14.9 gr/dL, hematocrit (Hct): 47.8%, mean corpuscular volume (MCV): 69.9
fL, mean corpuscular hemoglobin (MCH): 21.8 pgr, leukocyte count: 22,460/mm?,
neutrophils: 94.2%, lymphocytes: 2.5%, monocytes: 2.2%, eosinophils: 0%, basophils:
0.2%, platelets: 366,000 /mm? and peripheral blood smear without alterations in the
white and erythroid series or in platelets. Serum chemistries demonstrated Blood Urea
Nitrogen (BUN): 20.6 mg/dL, creatinine: 1.1 mg/dL, Na: 139 mmol/L, Cl: 97.5
mmol/L, K: 447 mmol/ L, aspartate transaminase (AST): 20.3, alanine transaminase
(ALT): 29.2. Allergic specific: IgE (RAST for allergens) negative seafood and latex, total
IgE: 62.7 IU/mL (V.N: 0 - 200), Ra test: <30 (less than 30). Study of infectious and
autoimmune diseases showed HVB: negative, HVC: negative, HIV: negative, and VDRL
not reactive. Antinuclear Antibodies (ANA) IgG: 10.92 (less than 20), Anti - RO: 2.67
(Less than 20), Anti- LA: 2.4 (less than 20), Anti - SM: 2.23 (less than 20), Anti - RNP: 2.18
(less than 20), C-anca, P-anca: negative. C3: 120 mg / dL, C4:15.2 mg / dL (Tables 1-3).

Tumor marker levels are presented in table 2.

Imaging examinations

A total abdominal ultrasound showed results within normal limits, chest X-ray and
chest computed tomography (CT) were also performed (Figure 4). The chest X-ray
showed bilateral perihilar interstitial opacities without identifying areas of pulmonary
consolidation, basal subsegmental atelectasis and free costophrenic angles. Chest CT
with contrast showed several small nodules at the level of the lower lingula segment
with the two largest in their medial aspect measuring 7.9 mm and 13.6 x 10.8 mm
(Figure 3). In addition, nodules adhered to the greater fissure in the anterior contour of
the left anterior basal segment with adenopathy of 16 x 11 mm present at the retrocaval

paratracheal level and subcarinal lymphadenopathy of approx. 46 x 48 mm (Figure 3).




FINAL DIAGNOSIS

The diagnosis of CSU associate with lung carcinoma is clinical. Therefore, the
identification of the underlying cause may pose a challenge for the treating physician.
Common diagnostic algorithms is mainly focused on identifying autoimmunity,
infections and thyroid disease as the most common causes while malignant neoplasms

are not commonly part of the differential diagnosis(®3l.

Further diagnostic work-up

Based on the description and chest imaging findings, thoracic surgery performed a
thoracoscopic segmental lobectomy with resection of the lingular pulmonary nodule
and biopsy of the para-aortic mediastinal ganglion. The histopathological report
showed the presence of poorly differentiated invasive adenocarcinoma with a solid
morphological pattern (80%) and acinar (20%) with lung tissue expressing a strong
positive and diffuse reaction for the TTF1 marker with negativity to P40. The resulting
histopathological  diagnosis was  malignant  epithelial neoplasia  with
immunohistochemical expression of infiltrating adenocarcinoma. The first step in the
management of these patients is the use of tumor pathology to confirm the presence of
metastatic cancer followed by determination of subtype and confirmation of tissue of

origin by immunohistochemistry.

TREATMENT

The patient was initially treated with a Carboplatin/Paclitaxel chemotherapy regimen
and followed by Alectinib 600 mg by mouth every 12 h. In addition, multiple
therapeutic thoracenteses and conformational technical external radiotherapy at the

level of the thoracolumbar spine were required.

OUTCOME AND FOLLOW-UP

The patient progressed with polyostotic bone metastases in the lumbar, dorsal, and

cervical vertebral bodies, for which he was assessed by the neurosurgery service




however they determined there was no indication for surgical management, so he was
treated with radiotherapy. The patient currently denies new episodes of urticaria after

the start of chemotherapy, nor has he required the use of antihistamines.

DISCUSSION

In a study by Chen et al 124 2,720 patients with chronic urticaria and treatment with
long-term antihistamines and without a history of malignant tumors, autoimmu
diseases, atopy or allergic diseases were included. The aim of that study was to
investigate the relative risk of cancer among patients with chronic urticariad'n the
Taiwanese population. 704 cancers were found among the patients with chronic
urticaria. An increased risk of cancer was observed (standardized incidence ratio, 2.2;
95%ClI, 2.0-2.3), especially hematological malignancy (4.1; 3.1-5.4). The relative risk of
carﬁer varied by age and was higher in patients between 20 and 39 years old compared
to the general population. Most cancer cases were detected within the first year of
diagnosis. The risk of non-Hodgkin lymphoma was higher (standardized incidence
ratio, 4.4; 95%Cl, 3.0-6.1) among hematologic cancers.

Larenas-Linnemann et al (2018) similarly described 26 cases in which CSU appears to be
caused by a malignant neoplasm (mainly carcinoma or hematological neoplasia). CSU
preceded the diagnosis of neoplasia by some months (2-8 mo in 80% of the cases) and
was resolved after chemotherapy and/or surgical resection of the malignant neoplasm
[25]. In three patients, the outbreak of urticaria alerted the treating physician to the
recurrence of the neoplasm.

Chronic Spontaneous Urticaria Vs Paraneoplastic Dermatoses

Paraneoplastic syndromes are disorders caused by cancer but not as a direct result of
invasion of the affected organ or tissue, nor are they related to its size, direct spread or
metastasis [2°]. These can be seen in approximately 7% - 15% of cancer patients and can
be classified according to the involvement of different systems. Among the main groups
most frequently identified are endocrine, neurological, hematological, and

musculocutaneous, among others 271,




Paraneoplastic dermatoses are associated with an internal malignant neoplasm and are
not caused directly by the tumor itself or its metastases [281. The criteria to identify
paraneoplastic dermatoses were reported by Curth in 1976, which remain in use today
1. Curtis Criteria for Paraneoplastic Dermatoses are commonly used in clinical
practice to aide in diagnosis (Table 4)] The major criteria include simultaneous or very
close onset of the neoplasia and the parallel evolution of the two conditions. Minos
criteria include uniformity (a specific malignancy is constantly associated with a specific
dermatosis), statistical significance (there is a statistically significant association
between malignancy and dermatosis based in casecontrol studies) and rarity (rarity in
the type of skin pathology).

Paraneoplastic dermatoses (PND) can be classified according to the anatomy involved,
etiology, or pathophysiologic mechanism. They can also be classified as hereditary or
acquired and according to the probability of association with a malignancy. This last
classification allows grouping PND into: real, optional and controversial (Table 5) [30311,
According to recent reports, the relationship between wurticaria and malignant
conditions is still under discussion. Despite this, a retrospective cohort study showed
urticaria was linked with and increased risk of non-Hodgkin lymphoma [2%:32]. Likewise,
urticaria can be associated with malignant neoplasms such as lymphoma, leukemia and
ovarian carcinoma P3l. Association of urticaria with colon adenocarcinoma has also been
described, as evidenced in a case report corresponding to a 42-year-old patient with CU
in whom high-grade infiltrating colon adenocarcinoma (stage C1 according to the Duke
classification) was detected. CU was completely resolved after tumor resection surgery
[34],

In Stockholm, an in-hospital study showed that the association between CU and cancer
was not statistically significant. Malignant neoplasms detected 5 years after the onset of
urticaria were rectum, colon, stomach, malignant melanoma, skin, glioblastoma, and
lymphoma B51. In Korea, an epidemiological study was carried out in patients with CU
in which it was found an association between this manifestation and malignant

neoplasms such as hematological tumors, stomach, thyroid, liver and prostate cancer.




However, it is unknown whether the coexistence of these manifestations share a
pathophysiological mechanism or is coincidental, so further research is required to
clarify this possible relationship 3l Therefore, it is worth noting that the majority of
studies that associate CU and malignancy have been performed with low quality
evidence P71,

The primary site of origin is commonly unknown in adenocarcinomas are the main
neoplasms of unknown primary site and CU as a preneoplastic symptom is a rather
unusual finding (Table 7). Currently, the pathophysiological mechanisms that explains
the association between adenocarcinoma and CU are still unknown. As in other
neoplasms, resolution of CU symptoms occurs after tumor treatment. In two case
reports and retrospective reviews, urticaria was associated with adenocarcinomas
between 11% - 18%, respectively . Five cases of pulmonary neoplasms associated with
chronic urticaria have been reported, of which 3 cases (60%) corresponded to
adenocarcinomas, 1 case (20%) to small cell carcinoma and 1 case (20%) to large cell
carcinoma. In addition, a case of chronic pruritus associated adenocarcinoma without
dermal lesions was also reported 4.

Considering the high prevalence of thyroid disease in patients with CSU and the role of
the thyroid transcription factor 1 (TTF-1) as an immunohistochemical biomarker for
diagnosis of adenocarcinoma-like neoplasms, the authors of this case thought that high

expression of TTF-1 could be acting as an autoantigen triggering CSU [39]. _

|

The TTF-1 positive cells found in the lung are type II pneumocytes and club cells. In the
thyroid, follicular and parafollicular cells are also positive for TTF-1. For lung cancers,
adenocarcinomas are usually positive, while squamous carcinomas and large cell
carcinomas arg rarely positive. Small cell carcinomas (of any primary site) are normally
positive [4041]. However, others have found that TTF-1 staining is often positive in lung

adenocarcinomas, large cell carcinomas, small cell lung carcinomas, non-small cell




neuroendocrine tumors, and small cell extrapulmonary carcinomas. It is also positive in

thyroid cancer and is used to monitor metastases and recurrences [4l.
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PubMed, Scopus) using the relationship between spontaneous chronic urticaria and




TTF1 in concomitance with lung adenocarcinoma, did not yield information that
establishes the relationship between these variables. Consequently, future research
evaluating the possible causal relationship between the TFF-1 protein and CSU in

patients with lung adenocarcinoma is needed.

CONCLUSION

Chronic spontaneous urticaria is considered a paraneoplastic dermatosis with a
controversial association in the literature. In the case presented, a young patient
presented with chronic refractory urticaria and after an exhaustive clinical work-up was
found to have a diagnosis of poorly differentiated lung adenocarcinoma with high
expression of TTF-1. According to the Curth Criteria, the urticaria presented by the
patient is related to the oncological diagnosis.

In addition, the high expression of TTF-1 documented in this case could be acting as an
autoantigen that would cause CSU. Further research evaluating a causal relationship

between the TFF-1 protein and urticaria in lung cancer is needed.
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