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Abstract
Adalimumab (ADA) is a tumor necrosis factor (TNF) inhibitor, used for the treatment of inflammatory bowel disease. Previous studies have reported an increased risk of cancer following exposure to TNF inhibitors, but little has been reported for patients with cancer receiving TNF-inhibitor treatment. We present a female patient with metastatic breast cancer and ulcerative colitis (UC) who was treated with ADA. A 54-year-old African American female with a past history of left-sided breast cancer (BC) diagnosed at age 30 was initially treated with left-breast lumpectomy, axillary dissection, followed by chemotherapy and radiation therapy. Years after initial diagnosis, she developed recurrent, bilateral BC and had bilateral mastectomy. Subsequent restaging CT scan demonstrated distant metastases to the bone and lymph nodes. Three years into her treatment of metastatic breast cancer, she was diagnosed with UC by colonoscopy. Her UC was not controlled for 5 mo with 5-aminosalicylates. Subcutaneous ADA was started and resulted in dramatic improvement of UC. Four months after starting ADA, along with ongoing chemotherapy, restaging CT scan showed resolution of the previously seen metastatic lymph nodes. Bone scan and follow-up PET/CT scans performed every 6 mo indicated the stability of healed metastatic bone lesions for the past 3 years on ADA. While TNF- inhibitors could theoretically promote further metastases in patients with prior cancer, this is the first report of a patient with metastatic breast cancer in whom the cancer has remained stable for 3 years after ADA initiation for UC. 

© 2014 Baishideng Publishing Group Co., Limited. All rights reserved.
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Core tip: Tumor necrosis factor (TNF)- inhibitors are widely-used and effective treatments for many autoimmune diseases, such as rheumatoid arthritis, inflammatory bowel disease and psoriasis. However, it is believed that TNF- inhibitors may also place patients at increased risk of cancer occurrence or recurrence.  Many studies report increased risk of cancer following exposure to TNF- inhibitors, but little has been reported for patients with cancer, receiving anti-TNF- treatment. This is the first case of metastatic breast cancer in long term remission for 3 years in a patient treated with TNF- inhibitors for ulcerative colitis, suggesting that patients with metastatic cancer could be treated with this class of medications without worsening.
[bookmark: OLE_LINK130][bookmark: OLE_LINK134]
Ben Musa R, Usha L, Hibbeln J, Mutlu EA. TNF inhibitors to treat ulcerative colitis in a metastatic breast cancer patient: A case report and literature review. World J Gastroenterol 2013;  
Available from:
DOI: 



INTRODUCTION
Tumor necrosis factor alpha (TNF-) is a proinflammatory cytokine that plays a major role in the pathogenesis of inflammatory bowel disease (IBD)[1]. IBD patients are often administered prolonged treatment with anti-TNF- agents. Adalimumab (ADA) is a monoclonal antibody that blocks the interaction of TNF- with its cell surface receptors[2]. In the past, several small open-label trials and case reports had suggested that (ADA) is an effective therapy for ulcerative colitis (UC)[1,3-5]. Recently, a randomized controlled trial demonstrated that ADA is effective in inducing and maintaining clinical remission in patients with moderate to severe UC, who did not have an adequate response to conventional therapy with steroids[2].  
TNF- acts as an early tumor suppressor, thus drugs blocking TNF- may possibly increase the risk of initial occurrence of malignancies, especially in those patients on with long-term therapy[6-8]. Additionally, blocking TNF- can also possibly lead to reactivation of latent malignancies[7]. Little has been reported on patients with cancer receiving anti-TNF- treatment, and the issues concerning the long-term safety of these biologic agents in patients with prior malignancy remain to be clarified. We report the first case of metastatic breast cancer treated with ADA for UC.

CASE REPORT
A 54-year-old African American female was initially diagnosed in 1989 with left breast cancer (BC) at the age of 30. She was treated with a left-breast lumpectomy and axillary dissection, followed by four cycles of adjuvant chemotherapy with CMF (cytoxan, methotrexate, 5-fluorouracil). The chemotherapy was discontinued due to side effects. She then received radiotherapy to the left breast, and had no further treatment following that. In 2007, she developed recurrent, bilateral BC. Bilateral mastectomy with right axillary lymph node dissection in 2007 showed metastases in 14 out of 16 right axillary lymph nodes. The tumor was estrogen receptor (ER) negative, progesterone receptor (PR) negative, Her-2/neu (human epidermal growth factor receptor) positive by immunohistochemistry (IHC) with amplified fluorescence in situ hybridization. In addition to the axillary nodes that were histologically positive, restaging computed tomography (CT) scan after the surgery showed metastatic disease also in the internal mammary lymph nodes (Figure 1A) and thoracic spine. Biopsies for histologic confirmation of the additional metastatic lesions were not attempted due to high-risk for cancer progression, poor accessibility of the metastases, and compelling imaging. She was started on chemotherapy with vinorelbine and trastuzumab as well as zoledronic acid. Vinorelbine was discontinued after one cycle due to severe myalgias. The patient continued to receive trastuzumab, and zoledronic acid for 11 mo; then, paclitaxel was added at low dose due to development of right retropectoral lymphadenopathy (Figure 1B). She had stable disease on this regimen for 15 mo, until she developed right supraclavicular lymphadenopathy and further progression of the right retropectoral lymphadenopathy. Also, her tumor marker, carcinogenic embryonic antigen (CEA), rose dramatically at that time and reached a level of 70 ng/mL. This necessitated changing her chemotherapy regimen to gemcitabine and trastuzumab, while continuing zoledronic acid. After 2 mo with this new regimen, she was diagnosed with severe pancolitis, compatible with UC on colonoscopy and biopsies, following an acute episode of diffuse abdominal pain and bloody diarrhea. Gemcitabine was discontinued, but she was continued on trastuzumab and zoledronic acid for an additional 6 mo after the UC diagnosis, when she was found to have cancer progression in the right supraclavicular lymph nodes, and when she was diagnosed with right mandibular osteonecrosis due to zoledronic acid. At that time, zoledronic acid and trastuzumab were discontinued, and the patient was started on capecitabine and lapatinib. She had stable disease on this regimen and she was continued on this regimen for 22 mo and then was continued on lapatinib as a single agent. For UC, she was started on 5- aminosalicylates and prednisone, but her UC was not controlled for 5 mo on this regimen, as the tumor was progressing. Subcutaneous ADA (40 mg every 2 wk) was started and resulted in dramatic improvement of her UC symptoms.  Four months after starting ADA along with ongoing chemotherapy with capecitabine and lapatinib, restaging CT scan of the chest, abdomen and pelvis showed the resolution of the previously seen internal mammary lymph nodes (Figure 2A), and the right retropectoral lymph node (Figure 2B) and no evidence of distant metastases.  Bone scan and follow-up PET/CT scans performed every 6 mo indicated metabolically inactive lesions at the prior sites of metastatic bone lesions suggesting control of BC for the past 3 years on ADA. She has been clinically asymptomatic and progression free since 2010. Currently, she remains in complete clinical remission on maintenance lapatinib. In 2013, she had a biopsy of her L4 vertebral body to look for histological metastatic disease to the bone; and the pathology was benign. She was genetically tested for BC predisposition and found to have no BRCA1 and 2 mutations by full sequencing of both genes.

DISCUSSION
Many studies have been undertaken to understand whether TNF- inhibitor therapy increases the rate of malignancies. The hypothetical risk of recurrent malignancy in patients with prior malignancy has previously led researchers to exclude almost all cancer patients from randomized clinical trials of TNF- inhibitors[9]. TNF- inhibitor therapy, in general, and ADA, in particular, has been associated with an increased risk for malignancy[10]. A meta-analysis of nine randomized controlled trials of anti-TNF- antibody therapies (infliximab and ADA) versus placebo in patients with rheumatoid arthritis, found a significantly increased risk for malignancies in the TNF- inhibitor treated patients with a pooled odds ratio of 3.3 (95%CI: 1.2-9.1), compared to placebo-treated patients[11]. Another meta-analysis[12] found a higher malignancy risk in patients treated with etanercept compared to controls, although the relative risk estimate did not achieve statistical significance.
While malignancy risk in general seems increased in patients receiving TNF inhibitors, when the type of malignancies are examined, most common onesencountered are lymphomas and skin cancers. In particular, among IBD patients, a meta-analysis by Siegel et al[13] found a significant increase in NHLs. In 26 studies that enrolled a total of 8905 patients with 21,178 patient-years of follow-up, 13 cases of NHL were reported (6.1/10000 patient-years) among TNF- inhibitor treated subjects.        This rise in NHLs was also confirmed in another meta-analysis by Wong et al[14]. In the literature, there are also several case reports that highlight an increased risk of lymphoma development after initiation of TNF- inhibitors[15-18]. Among other malignancies in case reports of patients exposed to TNF- inhibitors are a papillary thyroid carcinoma[19]; a salivary gland tumor[20]; a metastatic invasive ductal carcinoma of the breast and a diffuse B-cell lymphoma (after high-dose of ADA)[21]; malignant melanomas[22,23]; and a pulmonary carcinoid tumor[24]. 
While a potential role of TNF- inhibitors in the development of lymphoma and skin cancers is fairly well accepted, the role of TNF- inhibitors in solid malignancies is not as clear. A possible theory regarding the risk of cancer in patients on TNF- inhibitors relates to the important role of TNF- α for natural killer/CD8 lymphocyte dependent cell lysis and for modulating adaptive immunity, which is an important component of tumor surveillance[25,26]. Therefore, it is postulated that suppressing TNF- may enhance proliferation of solid organ malignancies[25,26]. However, in an observational study, Wolfe and Michaud et al[27] analyzed the association between malignancy and biologic therapy in approximately 13000 patients with RA, and reported that, there were no increases in the risk of solid tumors. Another observational study by Askling et al[28,29] used the Swedish inpatient registry to compare 4160 TNF- inhibitor treated patients with 53067 other patients in the registry: Cancer risks in TNF- inhibitor treated patients were largely similar to those of other patients with RA.
Data regarding the safety of anti-TNF- agents prescribed to patients with prior malignancy are available in only a few studies. One study analyzed data from the British Society of Rheumatology Biologics Register and attempted to assess the potential malignancy risk associated with starting TNF- inhibitor therapy in patients with RA who had pre-existing malignancies[30]: Analysis of data from approximately 10000 patients, showed an increased incidence rate ratio of 2.5 (95%CI: 1.2–5.8); indicating that patients with a malignancy prior to the initiation of TNF- inhibitor therapy have a higher risk of another malignancy compared to patients without a previous malignancy.        In contrast, a recent study found no significant increase in the risk of tumor recurrence for those patients under treatment with TNF- inhibitor agents, and no overall increase in the incidence of malignancies in patients exposed or unexposed to TNF- inhibitor treatment[6]. Additionally, clinical trials of the TNF- inhibitor etanercept in patients with breast cancer, ovarian cancer and hematological malignancies have resulted in disease stabilization or partial improvement of the cancer[31-33]. Also, infliximab therapy of 41 patients with advanced cancer was well tolerated with no evidence of disease acceleration[34]. But tumor recurrence was reported in two cases of metastatic melanoma and these occurred after initiation of TNF- inhibitors[35]. 
In the terms of tumor regression with withdrawal of TNF inhibitors, there are two case reports: One is a case of recurrent Hodgkin’s lymphoma, 10 mo after ADA initiation, with spontaneous regression observed after withdrawal of TNF- inhibition[36]. The other is a case report of a non–small cell lung cancer developing 4 years after TNF- inhibitors in a patient with Crohn’s disease treated initially with infliximab for 2 years and then with ADA. The tumor was found to have TNF receptors type 1 and type 2. After TNF- inhibitors were withdrawn, the tumor regressed with follow-up chest CT scans 1 year after withdrawal, showing virtually no evidence of the primary lung tumor, nodules, or lymphadenopathy, with complete clinical and radiological remission[37]. Looking at these reports, it is clear that in some patients TNF- inhibitors may further cancer and in others they do not. Additional studies on tumor characteristics and immune mechanisms at play are needed to determine in which patients TNF- inhibitors may be harmful.
The case reported here is remarkable because our patient with metastatic BC achieved a complete remission despite initiation of TNF- inhibitors (which theoretically can worsen malignancies) and she has been progression free for 3 years, along with excellent control of her UC. This case is also interesting because UC could have accounted for the rising CEA observed. Some previous studies suggest that the elevation of CEA titers in some patients can be related to the degree and the extent of active inflammation of the colon and can return to normal with remission[38,39]. In this case, the CEA was difficult to interpret due to the presence of both metastatic BC and active colitis.
In terms of TNF- therapy, the potential benefits of the latter therapy need to be considered against risks related to the potential recurrence of pre-existing malignancy.        If patients have been free of any recurrence of their malignancy for 10 years, there appears to be no evidence for a contraindication to anti-TNF- therapy[40]. On the basis of all available data, the question of whether anti-TNF- therapy can be initiated in individuals with previous malignancies less than 10 years in remission is still not solved and requires careful data collection going forward[41]. Our case, illustrates that, it is possible to successfully treat an advanced cancer like metastatic BC and concomitant IBD with TNF- inhibitor therapy. Further in-depth studies are needed in cancer patients who remain in remission, who are also given TNF- inhibition to elucidate the role of TNF- in tumor progression and surveillance.
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COMMENTS
Case characteristics
A 54-year-old female with past history of breast cancer presented with tumor recurrence and developed bloody diarrhea three years into the course of treatment for metastatic breast cancer.
 
Clinical diagnosis
The patient was diagnosed with colitis, while getting treated for metastatic breast cancer.
 
Differential diagnosis
The differential diagnosis included infectious diarrhea vs other causes of colitis.

Laboratory diagnosis
The patient was diagnosed with ulcerative colitis on the basis of colonoscopy and biopsies; and also had a rising carcinogenic embryonic antigen.

 Imaging diagnosis
Computed tomography (CT) scan of the chest before treatment of ulcerative colitis showed enlarged internal mammary lymph nodes and a large retropectoral lymph node; but a follow-up CT scan 4 mo after initiation adalimumab therapy showed resolution of the previously demonstrated metastatic lymphadenopathy.
 
Pathological diagnosis
Bilateral mastectomy with right axillary lymph node dissection showed metastases in 14 out of 16 right axillary lymph nodes. The tumor was estrogen receptor negative, progesterone receptor negative, Her-2/neu (human epidermal growth factor receptor) positive by immunohistochemistry (IHC) with amplified fluorescence in situ hybridization. 

Treatment
After the development of ulcerative colitis, the patient was treated with capecitabine and lapatinib for metastatic breast cancer, and 5-ASAs and steroids for ulcerative colitis; and after 5 months, the ulcerative colitis treatment had to be changed to adalimumab, following which rapid resolution of the patient’s colitis symptoms and regression of the metastatic lesions occurred. 

Related reports
Tumor necrosis factor (TNF)- inhibitors such as adalimumab have been reported to increase the risk of occurrence of malignancies but little has been reported for patients with cancer, receiving anti-TNF- treatment. 

Term explanation 
IHC is used to characterize various surface and intracellular proteins from cells of all types of tissuessratio between the numbers of HER2 and CEP17 sequences.

 Experiences and lessons
Ulcerative colitis was successfully treated in a patient with metastatic breast cancer, using adalimumab, suggesting that metastatic cancer with solid tumors is not an absolute contraindication to TNF inhibitor therapy.

Peer review
The case report is an example of a common scenario in clinical care, when a patient with inflammatory bowel disease and cancer has to be concomitantly treated for both conditions. While the case illustrates it is possible to use TNF inhibitors in this scenario, the follow-up is three years and is relatively short.
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Figure 1 Computed Tomography scan of the chest before initiation of Adalimumab. A: Internal mammary lymph node (arrow); B: Retropectoral lymph node (arrow). 
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Figure 2 Computed tomography scan of the chest 4 mo after initiation of Adalimumab. A: Resolved internal mammary lymph node (arrow); B: Resolved retropectoral lymph node (arrow).
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