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Abstract
BACKGROUND
Cancer of unknown primary (CUP) is a histological proven malignant tumor whose origin cannot be detected despite careful examination. Most cervical lymph node metastases in CUP (80%) will originate from head and neck sites, and 15% show infiltration of squamous carcinoma cells. The survival rates of CUP are poor: the 5-year-survival rate ranges from 10% to 15%. First-line treatment recommendation for advanced, inoperable squamous cell carcinoma of head/neck (HNSCC) was cetuximab plus platinum-fluorouracil chemotherapy until recently, when checkpoint inhibitors proved clinically beneficial therapies. 

CASE SUMMARY
Here, we report a case of a 42-year-old female patient with cervical and abdominal lymph node and distant bone metastases of an occult primary of the head and neck (squamous cell carcinoma, human papillomavirus positive). The cancer was diagnosed during pregnancy 10 years ago, and after giving birth, the patient was treated with cetuximab plus platinum-fluorouracil chemotherapy achieving complete remission (CR). CR lasted 26 mo when new metastases (abdominal lymph node, lumbar vertebral body) emerged. Both manifestations were irradiated. From then on, the patient has not received any further treatment, and her disease has remained controlled. Ten years after the initial cancer diagnosis, the patient is still alive and in good health, representing an exceptional case of HNSCC. 

CONCLUSION
This case illustrates the exceptional clinical course and benefits of combined therapy approaches in advanced metastatic HNSCC with occult primary.
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Core Tip: A 42-year-old female patient suffered from metastatic squamous-cell head and neck cancer with occult primary with lymph node and bone metastases. She received palliative immune-chemotherapy with cetuximab, 5-fluorouracil, and platinum as first-line treatment, and subsequent irradiation of further abdominal lymph node and bone metastases. Although survival rates are very poor in this setting, the patient is still alive 10 years after treatment and in complete remission. Here, we present a rare case of long-term survival despite poor prognosis after palliative immunotherapy even before the era of immune checkpoint inhibitors.

INTRODUCTION
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3]Cervical lymph node metastases originate from a head and neck site in 80% of cases, and 15% show infiltration of squamous carcinoma cells. Human papillomavirus (HPV) infection is thought to be related to approximately 25% of all head and neck squamous cell carcinoma (HNSCC)[1]. Despite extensive physical examination and medical imaging, the primary lesion remains undetected. Approximately 50% of untreated advanced head and neck cancer patients will die within 4 mo[2]. In patients with metastatic HNSCC of unknown primary, the 5-year-survival rate is also poor, and ranges from 5% to 15%[3,4]. Therefore, treatments are aimed at symptom control and enhancement of quality of life. According to the EXTREME study, first-line treatment for metastatic HNSCC used to be platinum-based chemotherapy combined with fluorouracil and an epidermal growth factor receptor monoclonal antibody (cetuximab)[3] until recently, when checkpoint inhibitors demonstrated clinical benefit. However, the treatment goal for patients with this type of cancer remains palliative. Following EXTREME, response rate is 36%, and even fewer patients became long-term survivors (2.7%)[5]. Patients who did become long-term survivors were defined as at least partial response to therapy after 5 years. The specific reasons why a patient may have an exceptional response to therapy are still obscure. Therefore, clinical and imaging features need to be collected from individual case reports. Here, we report an exceptional case of long-term survival of a woman, who continues to live 10 years since the time of diagnosis.

CASE PRESENTATION
Chief complaints
A 42-year-old woman presented with a painfully swollen right leg and an indolent swelling of the supraclavicular lymph node up to 4 cm in diameter at week 36 of her otherwise unremarkable pregnancy. A deep vein thrombosis was excluded by Doppler sonography. A caesarean section was performed as complaints exacerbated in week 37 of pregnancy. At that time, a new urinary obstruction, grade III, on the right side caused by an extraluminal lymph node required a double J stent. Meanwhile, the supraclavicular lymph node increased further in size. 

History of present illness
There was no history of weight loss, night sweats, or fever, but the general state of health declined recently. 

History of past illness
The patient had no history of past illness. 

Personal and family history
The patient had no notable personal or family history. Classical risk factors, tobacco and alcohol, were denied.

Physical examination
On admission, the patient presented with a painfully swollen right leg in combination with indolent swollen right inguinal lymph nodes with diameters of up to 4 cm. Further indolent lymph nodes were found in the left supraclavicular fossa. There were no sensory or motor deficits in her limbs or abnormalities in the cardiovascular system detected on clinical examination. Ear, nose, and throat were inconspicuous by inspection.

Laboratory examinations
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Blood analysis showed deviations that could be explained by pregnancy rather than by lymphoma: anemia [hemoglobin 7.1 mmol/L (7.5-10.0 mmol/L)], elevated lactate dehydrogenase [298 U/L (< 247 U/L)]; faster sed rate [54 mm/h (< 20 mm/h)]. There were no signs of hemolysis, thrombopenia, or leucopenia. Initially, the only elevated tumor marker was CA 125 (46.1 U/mL; normal range < 35 U/mL). Elevation was interpreted as pregnancy related[6]. CEA, CA 19-9, CYFRA 21-1, and NSE were within the normal range. There was evidence of a previous Epstein-Barr virus infection. Immunofixation was unremarkable. 

Imaging examinations
Swelling of the cervical, supraclavicular, abdominal, and inguinal lymph nodes up to 4 cm in diameter were detected using ultrasonography. The right renal pelvis was dilated due to an external compression of the ureter by lymph nodes. Computed tomography of the whole body confirmed the above-mentioned swollen lymph nodes and showed compression of the right renal artery with minor perfusion of the right kidney (Figure 1). There were osteolyses of the third and fifth lumbar vertebral bodies, as well as of lower cervical vertebral bodies.

Further diagnostic work-up
Gynecologic, dermatologic, and urologic admissions could not detect a primary tumor. Gastroscopy, colonoscopy, and bronchoscopy remained inconspicuous. Histologic diagnosis was made by an excisional biopsy of a cervical lymph node on the left side. 
Hematoxylin and eosin stain described metastasis of moderate differentiation. The proliferation index, Ki67, was high. Tumor cell were immunoreactive for p40, confirming squamous cell differentiation. P16 immunohistochemistry showed diffuse cytoplasmatic and nuclear reactions in most of the tumor cells, which is a surrogate marker for HPV infection (Figure 2). 

FINAL DIAGNOSIS
Metastatic, HPV positive HNSCC of unknown primary.

TREATMENT
The patient received 6 courses of 5-fluorouracil, platinum, and cetuximab as described in the EXTREME study[3] (5-fluorouracil 1000 mg/m²; cisplatin 40 mg/m²; cetuximab first course 400 mg/m², following courses 250 mg/m²). After the fifth course, cisplatin was replaced by carboplatin (area under the curve 5) because of severe emesis. Docetaxel (70 mg/m²) was added to the first course. Acute toxicity during the therapy included severe nausea with emesis grade 4 and mucositis grade 3. Apart from this, the patient tolerated the treatment well.

OUTCOME AND FOLLOW-UP
[bookmark: OLE_LINK21][bookmark: OLE_LINK22]The patient achieved CR after four courses (Figure 1). During follow up (clinical examination and computer tomographic scan every 3 mo), the patient remained in CR until 26 mo, when in a fluorodeoxyglucose positron emission tomography (FDG-PET) signal positive lymph nodes in the para-aortic region were detected (Figure 3). Therapy was comprised of irradiation (36 gray). Only 4 mo later, a likewise FDG-PET positive bone metastasis in the fifth lumbar bone was detected and irradiated (35 gray) (Figure 4). No other metastasis, as surveilled by clinical examination and computed tomography scan, occurred from then on. The patient is living 10 years after her cancer diagnosis, remains in CR, and the general state of health is Eastern Cooperative Oncology Group (ECOG) performance status 0. 

DISCUSSION
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]The prognosis of metastatic HNSCC with unknown primary is dismal. A placebo-controlled, randomized study performed by ECOG showed a better response rate to treatment with cetuximab and cisplatin (26%) than to cisplatin alone (10%)[7]. Overall survival (OS) and the rate of long-term survivors improved with the implementation of cetuximab-based therapies as well[8], but expected survival is still 10 mo according to the EXTREME study (open-label, randomized, phase III trial)[3,5]. The population of long-term survivors has been neglected due to its rarity. Few case reports have been published describing this clinically significant subgroup[9–11]. Linares et al[5] describe the prevalence of long-term surviving patients at 2.7% (7/225). Reliable biomarkers in advanced HNSCC are limited. Single case reports of long-term survival merit attention because they may yield information about predicting markers of good response. Argiris et al[12] described some clinical factors to be predictive for better OS in advanced HNSCC, such as limited weight loss, good performance status, good tumor cell differentiation, and no prior radiation. Our patient had ECOG 0 performance status, no prior radiation, and moderate cell differentiation consistent with her long-term survival. Weight loss was not a reliable parameter because of pregnancy.
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]In addition to traditional carcinogens like alcohol and tobacco, it became apparent that HPV infection is associated with HNSCC, and p16 status is used as a surrogate marker of HPV infection[13,14]. Rosenthal et al[15] demonstrated that p16-positive patients have a longer OS than p16-negative patients. These findings led to a revision of the staging system by the American Joint Committee on Cancer and the Union for International Cancer Control (UICC) in 2016. Alterations of the tumor staging from UICC7 to UICC8 included mainly UICC stage III or IVa according to the 7th edition. Our patient remained at the same stage UICC IVc, and had in both tumor, node and metastasis (TNM) classifications the lowest OS (OS UICC IVc TNM7 12 mo; OS UICC IVc TNM8 5 mo[16]). But regardless of p16 status, the addition of cetuximab to radiation therapy improved patient outcome. This is in accordance with the finding that 90% of HPV negative HNSCC show EGFR overexpression[17]. Nevertheless, overexpression of EGFR and the EGFR copy number alterations[18] are not predictive of the response to cetuximab[19,20]. Thus, p16 overexpression should be included in treatment planning, but cannot be the only predictive factor of long-term survival of our patient. Gene expression profiling, as a new diagnostic technique, has the potential to identify the origin of tumor tissue. It raises expectations that survival will improve by site-specific treatment. So far, there is no significant improvement in 1-year survival from site-specific treatment in comparison to empirical therapy[21] for patients with cancer of unknown primary. Meanwhile, in this case, cetuximab-based therapy as site-specific therapy was successful. This suggests that site-specific therapy has a prognostic value. 
We believe that long-term survivors in the HNSCC CUP setting demand our attention, as it reveals unexpected treatment results and identifies biomarkers besides p16 status and EGFR overexpression. 

CONCLUSION
The present case of long-term survival demonstrates that a cetuximab-based therapy has the potential to succeed. A key future question will be to identify biomarkers that predict an outstanding and long-lasting therapy response. To our knowledge, thus far, there is only limited data on long-term survivors in advanced HNSCC. Hopefully, immunotherapy will increase the prevalence and provide the unique chance to focus on this subgroup. 
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Figure 1 Computed tomography of the neck after intravenous injection of an iodine contrast agent. A: Arrow pointing to swollen supraclavicular and cervical lymph nodes on the left; B: Complete remission of the initially swollen supraclavicular and cervical lymph nodes on the left.
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Figure 2 Lymph node with metastatic squamous cell carcinoma. A: Hematoxylin-eosin staining; B: Ki67 staining; C: p16 staining; D: p40 staining.
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Figure 3 Metastatic lymph nodes para-aortic region on the left. A: Abdomen computed tomography after intravenous injection of an iodine contrast agent, arrow pointing on swollen lymph nodes; B: Fluorodeoxyglucose positron emission tomography signal positive lymph nodes in the para-aortic region.
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Figure 4 Bone metastasis in the fifth lumbar bone. A: Computed tomography of the lumbar spine: arrow pointing to osseous destruction; B: Fluorodeoxyglucose positron emission tomography: Arrow pointing on signal positive bone metastasis.
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