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Статья освещает целесообразность проведения повторной процедуры хемоэмболизации у пациентов, показавших неубедительные результаты и/или прогрессирование онкологического процесса после проведения однократной хемоэмболизации. Сравниваются результаты 27 случаев повторной процедуры и 122 случая первичной процедуры. Исследование проводилось в США, с 1997 по 2004 год.
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Abstract 

Background   Transarterial chemoemobolization (TACE) is commonly used to treat metastatic carcinoid tumors; however, the management of progressive disease is less clear. We sought to determine if patients with disease progression after TACE would benefit from repeat TACE. 

Methods   The records of 27 patients undergoing repeat TACE for radiologic or symptomatic progression after TACE for metastatic carcinoid were reviewed and compared to 122 undergoing first TACE. Overall and progression-free survivals were estimated by the Kaplan–Meier method. 

Results   Mean disease-free interval after first TACE was 11.8 months. Radiologic response was observed in 61% compared to 82% after first TACE (p = 0.058); hormone response in 64% compared to 80% (p = 0.159); and symptomatic response in 77% compared to 92% (p = 0.053). The complication rate after repeat TACE was lower than after first TACE (p = 0.03). Median overall survival was similar after repeat (28.1 months) and first TACE (33.3 months) (p = 0.53). Progression-free survival was shorter after repeat TACE but not significantly so. No factor examined could predict survival after repeat TACE. 

Conclusion   Repeat TACE for patients with hepatic carcinoid metastases failing first TACE or having evidence of disease progression is safe and offers a viable treatment option. 
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Introduction

Carcinoid tumors are neuroendocrine malignancies characterized by an indolent growth pattern. The most frequent primary sites include the gastrointestinal tract, commonly ileum, and the bronchopulmonary system.1 The most frequent site of distant metastasis of carcinoid tumors is the liver, and the involvement is typically multicentric and diffuse.1 The presence of hepatic metastases is an important determinant of survival, with a 5-year survival of only 40% in patients having carcinoid liver metastases, compared to 100% in those without metastases.2 The optimal treatment for carcinoid hepatic metastases is complete resection, but at most 10% of patients have resectable disease.3 To realize benefit from cytoreduction, all of the primary tumor and at least 90% of the metastatic disease must be removed.3,4 Thus, although cytoreduction is recommended management, it is not achievable in the majority of patients. Systemic chemotherapy such as streptozotocin has provided disappointing results for the treatment of neuroendocrine tumors.5 Octreotide analogs are effective for management of symptoms related to the carcinoid syndrome by inhibition of polypeptide release, although their ability to inhibit tumor growth is mostly theoretical.6 However, over time the disease can become refractory to octreotide treatment.7 

The use of hepatic artery embolization or chemoembolization (TACE) for neuroendocrine metastases has evolved over time. Hepatic metastases provide an ideal setting for regional therapies because tumors are preferentially supplied by branches of the hepatic artery; thus, selective devascularization can induce ischemia within the tumor while preserving normal parenchyma. This strategy is particularly useful for neuroendocrine tumors because they are highly vascular and thus particularly sensitive to ischemia.8,9 Thus, regional therapies such as TACE have been found to be efficacious in patients with symptoms refractory to octreotide and are the treatment of choice in patients whose disease is not amenable to resection.9–11 

Although TACE has an established role in the treatment of hepatic neuroendocrine metastases, the management of patients who fail to respond to TACE or develop progressive disease after response to TACE remains a clinical challenge. Whereas most well-experienced centers advocate repeat TACE for progressive disease, the efficacy of such an approach has not been reported. We sought to determine if patients with disease progression after TACE could derive similar benefit from a second TACE procedure. The goal of this study was to determine the rate of response and overall survival in patients undergoing repeat TACE for hepatic carcinoid metastases. Furthermore, we wished to determine whether any factors related to the tumor or to the response to the first TACE procedure could predict survival after repeat TACE. 



Materials and Methods

Patients

From the group of patients undergoing TACE for inoperable hepatic carcinoid metastases at the Ohio State University Medical Center between 1992 and 2004 (n = 122), a subset of patients (n = 27) underwent a second TACE procedure between January 1997 and May 2006 for treatment of radiologic or symptomatic progression. Patients undergoing TACE as a planned staged second procedure were not included. Both computerized records and paper charts were examined. Results were compared to those for first TACE. Approval for this study was obtained from the Institutional Review Board of the Ohio State University. 

Eligibility Criteria and Patient Follow-Up

The eligibility criteria for initial TACE for metastatic carcinoid were detailed previously.12 Briefly, eligible patients were those with well- or moderately differentiated (atypical carcinoid) neuroendocrine carcinoma who had poorly controlled carcinoid-related symptoms on octreotide therapy, evidence of tumor progression in the liver, or significant tumor burden such that any progression could result in hepatic insufficiency rendering the patient ineligible for regional therapy. Patients with uncontrolled symptoms on octreotide therapy or asymptomatic patients with radiologic evidence of tumor progression in the previously treated region after first TACE were considered for repeat TACE. Patients undergoing planned stage TACE were not included in this study. Additional eligibility criteria included preserved hepatic and renal function (serum bilirubin <2 mg/dL and serum creatinine <2 mg/dL), normal coagulation profile, and adequate hematologic profile (leukocyte count >2,000/mL and platelet count >100,000/mL). Lobar portal vein occlusion was an absolute contraindication to TACE. All treatment decisions were made by a multidisciplinary team including the treating surgeon, medical oncologist, and interventional radiologist. After treatment, patients underwent clinical and radiologic evaluation at the discretion of the attending physician. 

Embolization Procedure

Our approach to TACE has been described previously.12 Briefly, diagnostic angiography via the femoral approach at the time of TACE was first performed to review the hepatic arterial anatomy and confirm portal vein patency. A microcatheter was subsequently advanced through a 5-French sheath into the left or right hepatic artery. An emulsion of doxorubicin 30 mg, mitamycin 30 mg, cisplatin 50 mg, ioxaglate sodium, and ethiodized oil (37%) was injected. Additional embolic materials consisting of gelfoam, polyvinyl alcohol (PVA) particles, or Embospheres (Biosphere Medical, Inc., Rockland, MD) were then injected until flow in the hepatic artery ceased. Patients remained hospitalized as their clinical course dictated. 

Assessment of Response

Radiologic response was assessed by computed tomography (CT), and was defined as any decrease in the size or number of hepatic lesions, or the development of significant calcifications within the lesions. Radiologic progression was defined as any increase in size or number of lesions at any time during follow-up. Symptomatic progression was defined as the worsening of symptoms or the requirement of increasing doses of octreotide to control symptoms. Finally, biochemical response to therapy was determined by assessment of serum pancreastatin levels.13 

Statistical Analysis

Overall survival was determined from the time of repeat TACE until time of death from any cause as determined by hospital records or the Social Security Death Index (http://ssdi.rootsweb.com/). Progression-free survival was calculated from the time of repeat TACE until radiologic, symptomatic, or serologic evidence of disease progression. Categorical data were compared using Fisher’s exact test and continuous data were compared using the Mann–Whitney U test. Overall survival and progression-free survival were estimated by the Kaplan–Meier method and curves were compared by log-rank analysis. The Cox proportional hazards model was used to determine prognostic variables. All analyses were completed using SPSS v.14 software (SPSS, Chicago, IL). 



Results

Patients

The multidisciplinary team of the Neuroendocrine Tumor Program at The Ohio State Medical Center coordinates the treatment of patients undergoing TACE. We previously reported on 122 patients with inoperable hepatic carcinoid metastases who underwent TACE between January 1992 and December 2004.12 Of these 122 patients, a total of 27 (13 male, 14 female; median age 53) underwent a second TACE procedure for treatment of radiologic or symptomatic progression. This group of patients constituted the population for the present study. Patient characteristics are summarized in Table 1. The most common site of primary tumor was the small bowel, and half of these were in the ileum. The primary tumor had been resected in three-quarters of the patients. Before initial TACE, most patients were treated with somatostatin analogs. In the majority of patients (59%), the indication for repeat TACE was palliation of recurrent/progressive symptoms (Table 2). 

Table 1  Patient Characteristics 

	Characteristic
	Number of patients (percent)

	Gender
	 

	 Male
	13 (48.1)

	 Female
	14 (51.9)

	Age (median, range)
	53 (33–83)

	Primary tumor site
	 

	 Small bowel
	13 (48.1)

	  Ileum
	6

	  Other
	7

	 Pancreas
	4 (14.8)

	 Colon
	2 (7.4)

	 Lung
	2 (7.4)

	 Rectum
	1 (3.7)

	 Stomach
	1 (3.7)

	 Unknown
	4 (14.8)

	Primary resected
	 

	 Yes
	20 (74.1)

	 No
	7 (25.9)


Table 2  Characteristics of Repeat TACE 

	Characteristic
	Number of patients (percent)

	Indication for repeat TACE
	 

	 Symptoms
	16 (59.3)

	 Radiologic progression
	10 (37.0)

	 Not specified
	1 (3.7)

	Extent of TACE
	 

	 Whole liver
	18 (66.7)

	 Right
	6 (22.2)

	 Left
	1 (3.7)

	 Unknown
	2 (7.4)

	Radiologic response to repeat TACE*
	 

	 Yes
	11 (61.1)

	 No
	7 (38.9)

	Hormone response to repeat TACE† 
	 

	 Yes
	14 (63.6)

	 No
	8 (36.4)

	Symptomatic response to repeat TACE† 
	 

	 Yes
	17 (77.3)

	 No
	5 (22.7)


*Total evaluable patients, n = 18 

†Total evaluable patients, n = 22 

Treatment Administered

Our traditional approach to TACE has been to treat all tumor-bearing portions of the liver in one sitting. Unilateral TACE was considered selectively in patients with particularly high tumor burden or those with poor underlying health. As such, two-thirds of the patients underwent whole liver TACE, and 26% underwent a unilateral (right or left) approach (Table 2). 

Adverse Effects

As expected, all patients experienced transient (maximum duration 2–4 weeks) pain, fever, nausea, or fatigue after TACE (the so-called post-embolization syndrome). These were not considered complications. However, three patients (11%) developed complications, all of which resolved with medical management. One patient developed transient hyperbilirubinemia, one had hepatic encephalopathy, and one had supraventricular tachycardia. In contrast, among the original 122 patients undergoing the first TACE, complications occurred in 28 (23%). The difference in the rate of complications between first and repeat TACE was statistically significant (p = 0.03). Mortality of repeat TACE was nil, whereas mortality among the patients undergoing first TACE was 5% (6 patients) (p = NS). 

Response to TACE

Radiologic response was observed in 61% (11 of 18) compared to 82% after first TACE (p = 0.058); hormone response was seen in 64% (14 of 22) compared to 80% after first TACE (p = 0.159); and symptomatic response was observed in 77% (17 of 22) compared to 92% after first TACE (p = 0.053). 

Survival and Prognostic Factors

Overall median survival after repeat TACE (28.1 months) was similar to that after first TACE (33.3 months; p = 0.53, Fig. 1). Progression-free survival (median 5.0 months) was shorter after repeat TACE compared to initial TACE, but this difference was not statistically significant. No factor including age, comorbidity, site of primary tumor, resection of primary tumor, symptoms of carcinoid syndrome, or radiologic, hormone, or symptomatic response to the first TACE could predict survival after repeat TACE. 
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Figure 1  Overall survival as estimated by the Kaplan–Meier method. Survival for first TACE is represented by the solid black line, and survival for repeat TACE is represented by the dotted line. 





Discussion

Regional embolic therapy such as TACE is widely accepted for the management of hepatic metastases from carcinoid. In the era of novel regional therapies such as selective internal radiation therapy (SIRT), it remains to be seen whether repeat TACE or strategies such as SIRT should be considered in patients with disease progression after TACE. Whereas most well-experienced centers offer repeat TACE for patients failing initial TACE or having evidence of disease progression, the efficacy of repeat TACE relative to first-time treatment has not been described. Herein we report the results of 27 patients undergoing repeat TACE for radiologic or symptomatic progression. Repeat TACE was well tolerated, with only three patients (11%) experiencing complications. Survival was not different from first TACE. 

Despite examination of several factors relating to the primary tumor and to response after initial TACE, we were unable to identify any factor predictive of survival. Nevertheless, long-term survival was possible in some patients. Factors examined as potential prognostic variables were age; presence of comorbidity; site of primary tumor; resection of primary tumor; symptoms of carcinoid syndrome; radiologic, hormone, or symptomatic response to the initial TACE; and radiologic, hormone, or symptomatic response to repeat TACE. In our previous report of patients undergoing initial TACE, pre-TACE levels of pancreastatin >5,000; the occurrence of complications; and lack of radiologic, symptomatic, or biochemical response to TACE were associated with decreased overall survival by univariate analysis.12 By multivariate analysis, only lack of symptomatic improvement after TACE was predictive of poor outcome.12 None of these factors was able to predict survival in the group of patients undergoing repeat TACE. Similarly, although others have suggested that carcinoid as compared to islet cell primary or resection of the primary before the need to address hepatic metastases were associated with survival advantage after liver-directed therapy, we have not found either of these to be prognostic in our experience.11,14 

Serum level of pancreastatin, a split-product of chromogranin A, has proven utility as a sensitive marker for carcinoid tumors.15,16 Calhoun et al studied 31 patients with carcinoid tumors.17 Serum pancreastatin was elevated in 81% of patients, and was the only elevated peptide in 57%. Levels of multiple other peptides, including vasoactive intestinal peptide, pancreatic polypeptide, neurotensin, substance P, gastrin-releasing peptide, calcitonin, and gastrin were not consistently elevated.17 Similarly, we observed inconsistent elevation of tumor markers other than pancreastatin in a group of patients with metastatic neuroendocrine tumors treated on a Phase II trial of thalidomide.25 Our group previously found that decreased pancreastatin levels after TACE treatment may correlate with response to treatment, and proposed that an increase in pancreastatin level after a previous decrease may provide an indication for repeat TACE.13 Seventy-eight percent of patients treated with TACE experienced decreased or stable levels of pancreastatin after treatment; those whose pancreastatin levels did not decrease at least 20% after treatment all died within 8 months.13 The fact that pancreastatin response to TACE treatment was not able to predict survival in the present group of patients may be caused by the relatively small number of patients in this study. 

The rates of radiologic, hormone (i.e., pancreastatin), and symptomatic response to TACE in this study were 61%, 64%, and 77%, respectively. Whereas these response rates were lower than after initial TACE, statistical significance was not reached. The rate of radiologic response, defined as any decrease in the size or number of hepatic lesions, was 61%. This compares favorably with results in the literature. There is inherent difficulty in objectively measuring radiographic response after regional therapy. Standardized criteria such as Response Evaluation Criteria in Solid Tumors (RECIST) assume equal distribution of drug to all areas of the tumor in a given organ and equate response to therapy with decrease in tumor size. Such assumptions do not hold true in regional therapy because drug distribution is less predictable and necrotic tumors often do not change (or may even increase in size) in response to therapy. Nevertheless, we currently track RECIST in our prospective database. In this study, we relied on the interpretation of the attending radiologist to determine response to therapy. Whereas this introduces a potential bias in this retrospective review, all radiologists were blinded to clinical information. Reported rates of symptom response vary between 66% and 100%, of marker response between 50% and 91%, and of morphologic (radiologic) response between 33% and 80%.18 Gupta et al. reviewed recent series of TACE for various neuroendocrine tumors and found the average rate of complete or partial radiologic response to be 32% (31 of 96 patients).11,19–24 Finally, symptomatic response was observed in 77% of patients in the present study. This is a particularly encouraging result given that most patients were on octreotide before TACE, and corroborates the results of others demonstrating the role of TACE in patients with octreotide-refractory symptoms.9–11 

The median survival of 28.1 months in this study was not significantly different than survival of the larger group after the initial TACE procedure (33.3 months). This result again underscores the indolent nature of carcinoid tumors and the long-term survival possible, even with metastatic disease. Importantly, this finding suggests that repeat TACE has an important role in the management of progressive carcinoid metastases after initial TACE, providing symptom control and extension of survival similar to the first TACE procedure. Repeat TACE may be especially useful because patients with longstanding carcinoid metastases often have disabling symptoms refractory to medical management. Furthermore, the procedure was well tolerated with a low incidence of complications, making it well suited to a group of patients with advanced malignancy. Although we analyzed multiple factors related to the extent of primary tumor and patient response to first TACE, we were unable to identify any prognostic factors. Further studies in larger groups of patients may help to identify prognostic factors among this unique group of patients. 



Conclusion

In this group of 27 patients undergoing repeat TACE for radiologic or symptomatic progression of hepatic carcinoid metastases, the procedure was well tolerated, with a small percentage of patients experiencing transient adverse effects. Interestingly, the incidence of complications was significantly lower in this group than in patients undergoing the first TACE. Radiologic, hormone, and symptomatic responses to repeat TACE were 60–80%; these results were not significantly different than among patients undergoing first TACE. The median overall survival of 28.1 months for repeat TACE was not different than that of patients undergoing first TACE, suggesting that repeat TACE is a useful and effective treatment for patients with progression of hepatic carcinoid metastases after previous regional embolic therapy. Repeat TACE should be considered at any point in the treatment algorithm of patients with progressive hepatic carcinoid metastases. 
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