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IMPORTANT REMINDER

Medical Policies are developed to provide guidance for members and providers regarding coverage in
accordance with contract terms. Benefit determinations are based in all cases on the applicable contract
language. To the extent there may be any conflict between the Medical Policy and contract language, the
contract language takes precedence.

PLEASE NOTE: Contracts exclude from coverage, among other things, services or procedures that are
considered investigational or cosmetic. Providers may bill members for services or procedures that are
considered investigational or cosmetic. Providers are encouraged to inform members before rendering

such services that the members are likely to be financially responsible for the cost of these services.

DESCRIPTION

Radiofrequency ablation (RFA) is one of a number of locoregional thermal ablation therapies for
unresectable liver tumors. RFA Kills cells (cancerous and normal) by applying a heat-generating rapidly
alternating radiofrequency current through probes inserted into the tumor. The cells killed by RFA are
not removed but are gradually replaced by fibrosis and scar tissue. If there is local recurrence, it occurs
at the edge and, in some cases, may be retreated. RFA can be performed as an open surgical procedure,
laparoscopically, or percutaneously with ultrasound or computed tomography (CT) guidance. The goals
of RFA may include 1) controlling local tumor growth and preventing recurrence; 2) palliating
symptoms; and 3) extending survival duration for patients with certain tumors.

Reports have been published on use of RFA to treat renal cell carcinomas, breast cancer, pulmonary
(including primary and metastatic lung tumors), bone, and other tumors. Well-established local or
systemic treatment alternatives are available for each of these malignancies.

Regulatory Issues

The U.S. Food and Drug Administration (FDA) issued the following statement September 24, 2008
concerning the regulatory status of radiofrequency ablation.!”! “The FDA has cleared RF ablation
devices for the general indication of soft tissue cutting, coagulation, and ablation by thermal coagulation
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necrosis. Some RF ablation devices have been cleared for additional specific treatment indications,
including partial or complete ablation of nonresectable liver lesions and palliation of pain associated
with metastatic lesions involving bone. The FDA has not cleared any RF ablation devices for the
specific treatment indication of partial or complete ablation of lung tumors, citing lack of sufficient
clinical data to establish safety and effectiveness for this purpose. The FDA has received reports of
death and serious injuries associated with the use of RF ablation devices in the treatment of lung
tumors.”

MEDICAL POLICY CRITERIA

I. Radiofrequency ablation may be considered medically necessary for treatment of the following:
A. Liver tumors

1.  Unresectable primary liver tumors [hepatocellular carcinoma (HCC)] when all of the
following criteria are met:

a. The tumor(s) is 5 cm or less in diameter; and
b. There are no more than 3 hepatic lesions; and

c. The tumor(s) is unresectable due to comorbidities, lesion location (i.e., adjacent
to a major vein), or an estimate of inadequate liver volume following resection;
and

d. The goal of treatment is curative, defined as complete ablation of all tumor foci;
and

e. The patient is not a candidate for liver transplantation

2. Hepatic metastases from colorectal tumors when all of the following criteria are met:
a. The metastatic tumor(s) is 5 cm or less in diameter; and
b. There are no more than 5 hepatic lesions; and

c. The tumor(s) is unresectable due to comorbidities, lesion location (i.e., adjacent
to a major vein), or an estimate of inadequate liver volume following resection;
and

d. No extrahepatic metastatic disease is present; and

e. The goal of treatment is curative, defined as complete resection/ablation of all
tumor foci.

3. Hepatic metastases from neuroendocrine tumors when all of the following criteria are
met:

a. The disease is symptomatic; and

b. Systemic therapy has failed to control symptoms; and
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c. The tumor(s) is unresectable due to comorbidities, lesion location (i.e., adjacent
to a major vein), or an estimate of inadequate liver volume following resection

4.  As abridge to liver transplantation when the intent is to prevent tumor progression or
decrease tumor size to achieve or maintain a patient’s candidacy for liver transplant

Localized renal cell carcinoma that is no more than 4 cm in size when one or both of the
following criteria are met:

1. Preservation of kidney function is necessary (i.e., the patient has one kidney or renal
insufficiency defined by a glomerular filtration rate (GFR) of less than 60 mL/min
per m?) and standard surgical approach (i.e., resection of renal tissue) is likely to
substantially worsen kidney function; or

2. Patient is not considered a surgical candidate

Osteoid osteomas that are unresponsive to initial medical treatment

To palliate pain in patients with osteolytic bone metastases who have failed or are poor
candidates for standard treatments such as radiation or opioids

Isolated peripheral non-small cell lung cancer lesion that is no more than 3 cm in size
when the following criteria are met:

1. Surgical resection or radiation treatment with curative intent is considered
appropriate based on stage of disease, however, medical co-morbidity renders the
individual unfit for those interventions; AND

2. Tumor is located at least 1 cm from the trachea, main bronchi, esophagus, aorta,
aortic arch branches, pulmonary artery and the heart.

Malignant non-pulmonary tumor(s) metastatic to the lung that are no more than 3 cm in
size when the following criteria are met:

1. Inorder to preserve lung function when surgical resection or radiation treatment is
likely to substantially worsen pulmonary status OR the patient is not considered a
surgical candidate; AND

2. There is no evidence of extrapulmonary metastases; AND

3. The tumor is located at least 1 cm from the trachea, main bronchi, esophagus, aorta,
aortic arch branches, pulmonary artery and the heart.

Il.  Radiofrequency ablation is considered investigational as a technique for ablating all other
tumors, including but not limited to:

A. Adrenal cancer

B.
C.

Breast cancer

Breast fibroadenomas
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D. Chondroblastomas

E. Chordomas

F.  Hamartomas

G. Head and neck cancers

H. Initial treatment of osteoid osteomas

I. Initial treatment of painful bony metastases

J. Liver tumors that do not meet the medical necessity criteria above, including but not
limited to the following:

1. Inthe absence of contraindications for surgical resection
2. More than 3 HCC tumors or 5 metastatic colorectal tumors in the liver

3. Metastases to the liver from organ tumors other than colorectal or the following
neuroendocrine tumors:

a.  Asymptomatic neuroendocrine tumors

b.  Neuroendocrine tumors with symptoms controlled by systemic therapy
4.  Metastatic or primary liver tumors larger than 5 cm in diameter
5. Debulking procedures with a goal of less than complete resection/ablation

K. Lung (pulmonary) tumors except isolated peripheral non-small cell lung cancer that meets
the above medical necessity criteria

L. Lymphoma
M. Ovarian cancer

N. Pancreatic cancer other than pancreatic neuroendocrine metastases in the liver that meet
the criteria above

O. Pelvic/abdominal metastases of unspecified origin

Thyroid nodules, benign or malignant

POLICY GUIDELINES?

Neuroendocrine tumors are rare, slow-growing, hormone-secreting tumors that may occur in numerous
locations in the body. Neuroendocrine tumors include the following:

e Carcinoid Tumors
e Islet Cell Tumors (also known as Pancreatic Endocrine Tumors)
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Neuroendocrine Unknown Primary

Adrenal Gland Tumors

Pheochromocytoma/paraganglioma

Poorly Differentiated (High Grade or Anaplastic)/Small Cell

Multiple Endocrine Neoplasia, Type 1 (also known as MEN-1 syndrome or Wermer’s syndrome)
Multiple Endocrine Neoplasia, Type 2 a or b (also known as pheochromocytoma and amyloid
producing medullary thyroid carcinoma, PTC syndrome, or Sipple syndrome)

Neuroendocrine tumors may also be referred to by their location (e.g., pulmonary neuroendocrine
tumors; gastroenteropancreatic neuroendocrine tumors)

Some appendiceal carcinoids, also called adeno carcinoids, goblet cell carcinoids or crypt cell
carcinoids, have mixed histology, including elements of adenocarcinoma. While these biphasic tumors
have both neuroendocrine and adenocarcinoma components, the National Comprehensive Cancer
Network (NCCN) recommends they be managed according to colon cancer guidelines.

SCIENTIFIC EVIDENCE
Liver Tumors

Background

The primary treatment of liver tumors is surgical resection when possible. However, 80% of liver
tumors are not resectable due to anatomic location, size, number of lesions, or underlying liver reserve.
Radiofrequency ablation (RFA) may be considered a treatment option for certain unresectable liver
tumors.

Primary Liver Tumors [Hepatocellular Carcinoma (HCC)]

Systematic Reviews and Meta-analyses

A number of systematic literature reviews have concluded that there is insufficient evidence to
determine that RFA has demonstrated improved outcomes compared with liver resection when surgical
criteria is met. However, there is sufficient evidence to determine that RFA has improved outcomes
compared to other treatment molalities, including but not limited to percutaneous ethanol injection
(PEI), percutaneous acetic acid infusion (PAl), and cryoablation for unresectable HCC. For example:

e Ina Cochrane review, Weis et al reviewed studies on RFA for HCC versus other HCC
interventions.!® Moderate quality evidence demonstrated hepatic resection had superior survival
outcomes than RFA, however, resection might have greater rates of complications and longer
hospital stays. Other systematic reviews and meta- analyses have also found superior survival with
hepatic resection but higher rates of complications than RFA."7 This reinforces the use of RFA for
only unresectable HCC. The Cochrane review also reported finding moderate quality evidence
demonstrating superior survival with RFA over percutaneous ethanol injection (PEI). Evidence on
RFA versus acetic acid injection, microwave ablation, or laser ablation was insufficient to draw
conclusions.

e In a comparative effectiveness review of local hepatic therapies for patients with unresectable
primary hepatocellular carcinoma, the Agency for Healthcare Research and Quality (AHRQ)
Effective Healthcare Program compared available treatment strategies using randomized,
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nonrandomized comparative, and case-series studies.’® The strength of evidence was insufficient
when comparing RFA to RFA-transarterial chemoembolization (TACE) for overall survival, quality
of life, outcomes related to progression, and local recurrence/local tumor progression, length of stay,
and days missed of work. Evidence was insufficient when comparing RFA to PEIl/percutaneous
acetic acid infusion (PAI) following the analysis of 3 RCTs. One poor quality retrospective cohort
study determined the two-year survival rate was not statistically significant for the comparison of
RFA to TACE. Retrospective studies are limited by the accuracy of the medical records or the recall
ability of patients and further there is no randomization or blinding in the study design.

e Ina 2013, Shen and colleagues reported on a meta-analysis of 4 RCTs and quasi-RCTs, totaling 766
patients, to compare RFA to PEI for treatment of HCC nodules up to 3 cm.”! Overall survival was
significantly longer for RFA than PEI at 3 years (hazard ratios [HR]: 0.66, 95% confidence interval
[CI1]: 0.48-0.90, p=0.009), and local recurrence risk was lower with RFA (HR: 0.38, 95% CI: 0.15-
0.96, p=0.040). However, there was no difference in distant intrahepatic recurrence and RFA
resulted in more complications.

e In 2012, Xu et al. reported on a meta-analysis of 13 studies to compare RFA to surgical resection for
early HCC." Only 2 of the studies were RCTs. Surgical resection occurred in 1,233 patients and
RFA was used in 1,302 patients. Surgical resection patients had significantly longer overall survival
rates at 1, 3 and 5 years than RFA (odds ratio [OR]: 0.60, 95% confidence interval [CI]: 0.42 to 0.86,
OR: 0.49, 95% CI: 0.36 to 0.65, and OR: 0.60, 95% CI: 0.43 to 0.84, respectively). When only HCC
tumors <3 cm were analyzed, resection was still significantly better in overall survival than RFA at
1-, 3- and 5-years. Recurrence rates were also significantly lower in the surgical resection group at 1,
3 and 5 years than RFA (OR: 1.48, 95% CI: 1.05 to 2.08, OR: 1.76, 95% CI: 1.49 to 2.08, and OR:
1.68, (95% CI: 1.21 to 2.34, respectively). Local recurrence rates did not differ significantly between
procedures. Complication rates were higher with resection than RFA (OR: 6.25, 95% CI: 3.12 to
12.52; p=0.000), but in a subanalysis of HCC <3 cm, complication rates were significantly lower
with resection than RFA.

e Tiong and Maddern conducted a systematic review and meta-analysis of studies published between
2000 and 2010 on patients with HCC who were treated with RFA, either in comparison or in
combination with other interventions, such as surgery or PEI.*Y Outcome data collected were
overall survival, disease-free survival, and disease recurrence rates. Only randomized controlled
trials (RCTs), quasi-RCTs and non-randomized comparative studies with more than 12 months
follow-up were included. Forty-three articles, including 12 RCTs, were included in the review. The
majority of the articles reported the use of RFA for unresectable HCC, often in combination with
other treatments such as PEI, transarterial chemoembolization, and/or surgery. The meta-analysis of
5 RCTs showed that RFA was superior to PEI, with higher overall and disease-free survival rates.
Data on RFA compared with microwave ablation were inconclusive. The authors concluded that
RFA can achieve good clinical outcomes for unresectable HCC. Similarly,

e Salhab and Canelo reviewed studies published from 2005 to 2010 on various medical and surgical
treatments for HCC and found RFA to be superior to PEI in terms of overall survival at 3 years
(p=0.002).1* The authors concluded that RFA was appropriate for first-line treatment in patients
with a single 3 cm or smaller HCC tumor.

e Ina 2013 meta-analysis comparing RFA to cryoablation for HCC, Huang and colleagues evaluated 3
prospective studies and 1 retrospective study.[** Included in the studies were 180 RFA and 253
cryoablation patients. RFA was found to be significantly superior to cryoablation in rates of
complications (OR: 2.80, 95% CI: 1.54-5.09), local recurrence of patient (OR: 4.02, 95% CI: 1.93-
8.39), and local recurrence of tumor (OR: 1.96, 95% CI: 1.12-3.42). However, mortality was not
significantly different (OR 2.21, 95% CI: 0.45-10.8) between groups.

Randomized Controlled Trials
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e Feng et al randomized patients with HCC with up to 2 nodules with nodular diameter of less than
4 cm to either surgical resection (n=84) or RFA (n=84). This study population differed from
that of many other RCTs in that the tumors were resectable. There were no statistically
significant differences between the groups for overall survival or recurrence-free survival. The
authors concluded that RFA provided therapeutic effects similar to surgical resection, but that
RFA of small HCCs in certain sites was more likely to be incomplete, making surgical resection
the better option in those cases.

Nonrandomized Trials

A large body of case series, meta-analyses, and retrospective evidence has been published on RFA as a
treatment of unresectable primary liver tumors.[*>?% These articles reported disease-free survival rates
consistent with those reported in the randomized controlled trials.

Clinical Practice Guidelines

e The 2014 National Comprehensive Cancer Network (NCCN) Guidelines stated that local hepatic
therapies should not be used in place of liver resection or transplantation for patients who meet
surgical criteria.” When liver tumors are not resectable due to location, size, number of lesions, or
underlying liver disease, NCCN recommended the use of ablative techniques including RFA, for
patients with certain unresectable HCC tumors 5 cm or smaller.l”! The optimal size for treatment
with RFA is 3 cm or smaller. RFA may be used in combination with embolization for HCC tumors
between 3 and 5 cm. This recommendation was based on category 2A evidence, defined as lower-
level evidence with uniform NCCN consensus.

e In their 2009 position statement, the Society of Interventional Radiolo%y (SIR) recommended use of
RFA for the treatment of HCC for small tumors (<5 cm in diameter).!*”! This statement indicated that
superior results can be expected in tumors smaller than 3 cm in diameter, and intermediate results in
3-5 cm tumors. This document appears to be based on analysis of the available literature and panel
consensus. While the statement reported the outcomes of numerous studies, the authors did not
provide a critical analysis of the quality of the studies, and did not rate the strength of the evidence
supporting their recommendations.

e The 2010 update of the practice guideline from the American Association for the Study of Liver
Diseases (AASLD) considered RFA a safe and effective therapy for unresectable HCC or as a bridge
to liver transplantation.®!

e The 2011 American College of Radiology Appropriateness Criteria® considered RFA by
percutaneous, open, or laparoscopic methods, effective for treatment of small (<5 cm) HCC
tumors.?* While ablative therapy is most effective for these small HCCs, moderate success has also
been described with tumors <7 cm. With larger tumor number and/or size, “the operator may want to
focus on arterial-based therapies and adjuvant or neoadjuvant therapy.”

Colorectal Cancer Metastases in the Liver

Systematic Reviews

In 2009 the American Society of Clinical Oncology (ASCO) published a clinical evidence review on
RFA of colorectal cancer (CRC) metastases in the liver.[?® The evidence at that time was considered
insufficient to form a practice guideline. Seventy-three articles from 46 studies met criteria for inclusion
in the review. The evidence review reported a number of study design limitations that made comparisons

7 — SUR92



difficult. These included the lack of randomized treatment allocation, lack of a control group,
retrospective study designs, possible patient selection bias, heterogeneity of patient characteristics
including tumor type, and differing procedure techniques, end points, and statistical analyses. There was
a wide range of outcomes for 5-year survival (14-55%) and local tumor recurrence (3.6-60%). The rate
of major complications was 6-9% and procedure-related mortality was 0-2%. The conclusion of the
ASCO panel was that additional studies, preferably RCTs, are needed to determine the efficacy of RFA
to increase overall survival, and local recurrence-free, progression-free, and disease-free survival in this
patient population.

In several systematic reviews on RFA treatment of liver metastases from colorectal cancer, a number of
limitations in the published studies made it difficult to compare the results./*?®! The majority of the
studies were single-arm, single-center, retrospective and prospective. There was wide variability in
patient groups (e.g., lesion size, number, distribution, prior treatments), adjuvant therapies and
management approaches within individual studies. Several studies combined results for colorectal and
non-colorectal metastases, often reporting combined outcomes. End-points were not always reported
uniformly, with varying definitions of “unresectable”, survival time, recurrence time, and complication
rates.

e A 2012 Cochrane review found different types of variability in all reviewed studies. The main
concern was the imbalance of patient characteristics in the studies reviewed, as well as
heterogeneity in the interventions, comparisons and outcomes.’?® Therefore the authors
concluded the evidence was insufficient to recommend RFA for CRC liver metastasis.

e Ina 2014 Health Technology Assessment, Loveman et al. also found insufficient evidence to
draw conclusions on the clinical effectiveness of ablative therapies, including RFA, for liver
metastases.*’!

e [In 2013, Weng and colleagues reported on a systematic review and meta-analysis to compare
RFA to liver resection for the treatment of CRC liver metastases./*” One prospective study and
12 retrospective studies were included in the analysis. Overall survival at 3 and 5 years was
significantly longer in liver resection than RFA (risk ratio [RR]: 1.377, 95% CI. 1.246-1.522 and
RR: 1.474, 95% CI: 1.284-1.692, respectively). Disease-free survival was also significantly
longer in liver resection than RFA at 3 and 5 years (RR: 1.735, 95% CI: 1.483-2.029 and RR:
2.227, 95% CI: 1.823-2.720). While postoperative morbidity with liver resection was
significantly higher than with RFA (RR: 2.495, 95% CI: 1.881-3.308), mortality was not
significantly different between liver resection and RFA. Liver resection also still performed
significantly better than RFA when data were analyzed in 3 subgroups: tumors <3 cm, solitary
tumor and open or laparoscopic approach. However, hospital stays were significantly shorter (9.2
+ 0.6 vs. 3.9 + 0.4, p<0.01) and rates of complications lower (18.3% vs. 3.9%, p<0.01) with RFA
over liver resection. Interpretation of the meta-analysis is limited by the retrospective nature of
the majority of studies.

e In an additional systematic review published in 2011 by Pathak et al., the long-term outcomes
and complication rates of various ablative therapies used in the management of liver metastases
from colorectal cancer (CRC) were assessed.?” The literature search was from 1994 to 2010 and
study inclusion criteria included a minimum 1-year follow-up and at least 10 patients. Of the 75
trials that met the inclusion criteria, 36 studied RFA which was found to have a local recurrence
rate of 10-31%, with a mean 1-, 3- and 5-year survival of 85%, 36% and 24%, with major
complication rates ranging from 0% to 33%. The authors concluded that ablative therapies
including RFA offer significantly improved survival compared with palliative chemotherapy
alone with 5-year survival rates of 17-24%, and that complication rates of commonly used
techniques are low.
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Randomized Controlled Trials

There are no published randomized controlled trials comparing RFA to conventional therapy for
metastatic tumors in the liver from CRC.

Nonrandomized Trials

As noted in the above systematic reviews there are numerous published case series and retrospective
reviews of RFA for treatment of CRC metastases in the liver.[?313] Although evidence from case series
and retrospective reviews is considered unreliable for the reasons noted previously, overall the outcomes
from these studies consistently suggested that RFA may result in higher 1-, 3-, and 5-year survival rates
than currently available chemotherapy. Further, evidence does not support RFA as a replacement for
resection in patients who are eligible for resection.

Clinical Practice Guidelines

e The 2014 NCCN guidelines for CRC metastases to the liver list RFA as a treatment option in
conjunction with surgical resection or alone for patients who cannot undergo resection.®*! This
recommendation was based on category 2A evidence, defined as lower-level evidence with uniform
NCCN consensus. The following guidelines apply:

0 Resection is the treatment of choice for resectable liver metastases from colorectal cancer.
RFA is not considered to be a substitute for resection in patients with completely resectable
disease.

o0 Ablation therapy may be an option for those patients who cannot undergo resection due to
comorbidities, location of lesion(s), or an estimate of inadequate liver volume following
resection.

0 Resection and RFA should be reserved for patients with disease that is completely amenable
to local therapy; “debulking procedures” with a goal of less than complete resection/ablation
are not recommended.

e In their 2009 position statement, the Society of Interventional Radiology listed RFA for CRC
metastases to the liver in patients who cannot undergo resection.’? They noted that small tumors of
4 cm or less in diameter are more likely to have favorable outcomes. This document appears to be
based on analysis of current literature and panel consensus. While the statement reported the
outcomes of numerous studies, the authors did not provide a critical analysis of the quality of the
studies and did not rate the strength of the evidence supporting their recommendations.

e The 2011 ACR Appropriateness Criteria® consider resection to be the gold standard in the
management of CRC metastases in the liver.**! For unresectable tumors, “[a]blation is most
successful in patients with a limited number of smaller tumors. Larger tumors may be treated with a
combination of ablation and TAE [transarterial embolization] or TACE [transarterial
chemoembolization].”

Neuroendocrine Tumor Metastases in the Liver

Unlike the above liver tumors, the treatment benefit for RFA of neuroendocrine metastases in the liver is
related to symptom control rather than survival or local recurrence. Therefore, patient selection and
outcome measures in related studies focused on the level of symptoms rather than lesion size, number,
and location. The primary treatment of symptomatic neuroendocrine tumor (NET) metastases is
chemotherapy.
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Randomized Controlled Trials

There are no published randomized controlled trials comparing RFA to conventional therapy for
metastatic neuroendocrine tumors in the liver. Since these tumors are fairly rare, it is unlikely that large
randomized trials will be conducted.

Nonrandomized Trials

Evidence from case series and retrospective studies have consistently suggested that RFA may provide a
benefit in both survival and symptom control. For example, one large case series of various metastatic
tumors included 295 neuroendocrine tumor metastases in the liver."*! Local tumor recurrence rates were
significantly lower for neuroendocrine tumors than for any of the other tumors in the study including
HCC and metastatic CRC. Another case series included 63 patients with neuroendocrine metastases
which included 36 carcinoid, 18 pancreatic islet cell, and 9 medullary thyroid tumors.”* The authors
reported that 92% of patients had at least partial symptom relief one week after surgery; 70% had
complete relief at that time. Mean duration of symptom control was 11 months.

Clinical Practice Guidelines

e The 2014 NCCN guidelines listed ablative therapies, including RFA, as a treatment option for
patients with clinically significant progression of unresectable metastatic carcinoid or other
neuroendocrine tumors in the liver if near-complete treatment of tumor burden can be achieved.?

e The 2011 ACR Appropriateness Criteria® considered the following treatment options for control of
tumor growth and symptom management:*!

o Typically, medical therapy is the initial treatment for symptom control.

o For tumors that become refractory to medical therapy, thermal ablation “may be feasible in
certain cases,” though often suboptimal since most patients present with multiple bilobar
metastases. However, ablation “can still play a meaningful role as an adjunctive
intraoperative therapy or as an alternative treatment for poor surgical candidates.”

Metastases to the Liver from Organ Tumors Other Than Colorectal or Neuroendocrine Tumors

Randomized Controlled Trials

There are no randomized, controlled trials comparing the effects of RFA with standard treatments for
these tumors.

Nonrandomized Trials

Metastatic tumors in the liver other than CRC and neuroendocrine have not been well-studied. Evidence
is currently absent, or limited to small case series and retrospective reviews.!**42“*! These preliminary
studies are difficult to compare because they are few in number, have small study populations, have no
control group for comparison, and patient selection was not randomized. In addition, there were protocol
differences that could affect results, such as how “unresectable” was defined, patient inclusion criteria
(e.g., tumor size, number, distribution; prior treatments), RFA technology, and physician
experience.647]

Clinical Practice Guidelines
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There are no clinical practice guidelines or position statements from U.S. professional associations that
recommend radiofrequency ablation for treatment of metastases to the liver from tumors other than CRC
or neuroendocrine tumors. There is no consensus among practitioners as to the best approach, i.e., via
laparotomy, laparoscopy, or percutaneously, or patient selection criteria.

RFEA of Unresectable HCC Tumors in the Transplant Setting

The goal of RFA prior to transplantation is to maintain a patient’s eligibility for liver transplant by either
downsizing a large tumor or by preventing progression of a smaller tumor. The literature related to
locoregional therapy for HCC in the transplant setting can be divided into 3 objectives:

e Prevention of tumor progression while on the waiting list

e Downgrading HCC prior to transplantation

o To reduce risk of post-transplantation tumor recurrence in patients with T3 tumors

Assessment of the effects of pre-transplantation RFA on these objectives would, ideally, include clinical
trials that compare the recurrence-free survival of patients who received pretransplant locoregional
therapies with those who did not and to study recurrence-free survival in patients who received
locoregional therapies to downsize larger tumor(s) or to prevent progression of smaller tumor(s) in order
to meet transplant waiting list criteria.

The current published evidence is limited to case series and retrospective reviews which are considered
unreliable due to methodologic limitations such as lack of randomization and lack of a control group for
comparison.[*®*® |n addition to these limitations, current studies targeted only a subset of candidates for
liver transplant to treat HCC. Because only patients with adequate liver reserves were offered treatment,
it cannot be determined whether any reported increase in recurrence-free survival was related to the
pretransplant locoregional therapy or liver reserve status. It is unknown whether patients with adequate
liver reserves have improved outcomes regardless of pretransplant management.

United Network for Organ Sharing policy

The United Network for Organ Sharing (UNOS) recognizes pretransplant locoregional therapies
including RFA as a component of patient management during the waiting period for a donor liver.®™ In
allocating donor organs, UNOS sought to balance risk of death on the waiting list against risk of
recurrence after transplant. For HCC, part of this balance included tumor size and number of nodules as
follows:

e T1:1nodule 1.9 cm or smaller
e T2: 1 nodule between 2.0-5.0 cm, or 2 or 3 nodules each smaller than 3.0 cm
e T3: 1 nodule larger than 5.0 cm, or 2 or 3 nodules with at least 1 larger than 3.0 cm

Patients with T1 lesions were considered at low risk of death on the waiting list, while those with T3
lesions were considered at high risk of post-transplant recurrence. Patients with T2 tumors were
considered to have an increased risk of dying while on the waiting list compared with T1 lesions, and an
acceptable risk of post-transplant tumor recurrence. Therefore, the UNOS criteria prioritized T2 HCC. In
addition, patients could be removed from the waiting list if they were determined to be unsuitable for
transplantation based on progression of HCC. Thus these criteria provide incentives to use locoregional
therapies to maintain T2 classification.
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The UNOS allocation system provides incentives to use locoregional therapies in 2 different settings:
» To downsize T3 tumors to T2 status to meet the UNOS criteria for additional allocation points;
or
* To prevent progress of T2 tumors while on the waiting list to maintain the UNOS allocation
points.

These 2 indications are discussed further here. It should be noted that the UNOS policy addresses the
role of locoregional therapy in the pretransplant setting as follows:
Organ Procurement and Transplant Network (OPTN) Class 5T (Treated) nodules are defined as
any OPTN Class 5 or biopsy-proven HCC lesion that was automatically approved upon initial
application or extension and has subsequently undergone loco-regional treatment. OPTN Class
5T nodules qualify for continued priority points predicated on the pre-treatment classification of
the nodule(s) and are defined as:
1. Past loco-regional treatment for HCC (OPTN class 5 lesion or biopsy proven prior to
ablation).
2. Evidence of persistent/recurrent HCC such as nodular or crescentic extra-zonal or
intra-zonal enhancing tissue on late arterial imaging (relative to hepatic parenchyma) may
be present.

OPTN guidelines also indicate “candidates whose tumors have been ablated after previously meeting the
criteria for additional MELD/PELD points (OPTN Class 5T) will continue to receive additional
MELD/PELD points (equivalent to a 10-percentage point increase in candidate mortality) every 3
months without RRB review, even if the estimated size of residual viable tumor falls below stage T2
criteria.”

Candidates with HCC not meeting transplant criteria, “including those with downsized tumors whose
original/presenting tumor was greater than a stage T2, must be referred to the applicable RRB [Regional
Review Board] for prospective review in order to receive additional priority.”"®

Clinical Practice Guidelines

e The 2014 NCCN Guidelines recommended that ablative techniques including RFA be considered as
bridge therapy to decrease HCC tumor progression and the dropout rate from liver transplantation
waiting lists.[!

e The 2010 update of the practice guideline from the AASLD considered RFA safe and effective for
use as a bridge to liver transplantation.!**!

e The 2011 ACR Appropriateness Criteria® considered RFA effective to downstage or bridge patients
to transplant or resection.’®! While ablative therapies have been found to decrease the waiting list
dropout rate for liver transplant, “published evidence is inconclusive as to whether this effectively
improves patient survival.”

Adverse Effects of RFA of Liver Tumors

Complication rates for RFA of liver tumors are reported in approximately 7% of patients, as compared
with that of open liver resection which may be as high as 22%.?

Specific complications reported in the literature to date include the following;:[?2236:59-61

e Hemorrhage
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Liver Abscess

Liver infarction

Liver failure

Cutaneous burn

Diaphragm perforation

Bowel perforation

Seeding of the needle tract with cancer cells
Hydrothorax or hemothorax requiring drainage
Bile duct injury

Death

Renal Cell Carcinoma (RCC)

Background

e Radical nephrectomy, partial nephrectomy, or nephron-sparing surgery remains the principal
treatments of RCC.
e RFA may be considered a treatment option when surgical excision is not an option such as the
following:
0 When preservation of renal function is necessary (e.g., in patients with marginal renal
function, a solitary kidney, bilateral tumors)
o0 In patients with comorbidities that would render them unfit for surgery.
o0 In patients at high risk of developing additional renal cancers (as in von Hippel-Lindau
disease).

Systematic Reviews and Meta-Analysis

e Van Poppel et al. conducted a review of the literature published between 2004 and May 2011.[¢?
The authors reported sufficient evidence to determine that RFA was a reasonable treatment
option in certain patients. However, due to insufficient long-term data comparing ablative
therapies with surgical excision, the authors recommended that use of RFA be limited to low-
grade renal tumors less than 4 cm in patients who were not candidates for surgical resection or
active surveillance. The authors also noted the need for long-term prospective studies to compare
ablative techniques for renal ablation such as RFA versus cryoablation.

e 1In 2012, El Dib and colleagues conducted a meta-analysis evaluating RFA and cryoablation for
small renal masses.[®®! Included in the review were 11 RFA case series (totaling 426 patients) and
20 cryoablation case series (totaling 457 patients) published through January 2011. Mean tumor
size was 2.7 cm (range from 2 to 4.3 cm) in the RFA group and 2.5 cm (range from 2 to 4.2 cm)
in the cryoablation group. Mean follow-up times for the RFA and cryoablation groups were 18.1
and 17.9 months, respectively. Clinical efficacy, defined as cancer-specific survival rate,
radiographic success, no evidence of local tumor progression, or distant metastases, was not
significantly different between groups. The pooled proportion of clinical efficacy for RFA was
90% (95% CI: 0.86-0.93) and 89% (95% confidence interval [CI]: 0.83-0.94) for cryoablation.

Randomized Controlled Trials
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There are no randomized, controlled trials comparing the effects of RFA with standard treatments for
RCC.

Nonrandomized Trials

e Published studies have consistently reported fairly high success rates at up to six years follow-up;
two to five re-ablation sessions were often necessary to achieve 95% tumor necrosis. %!

e Numerous case series, while unreliable, consistently suggest that the benefits of RFA outweigh the
risks in patients for whom nephrectomy is not possible.

e Current studies suggest that physician specialty (i.e., interventional radiology, urology) and
experience, and procedure approach (i.e., percutaneous, open, laparoscopic) may impact tumor
recurrence and patient survival outcomes, and authors have recommended further study on these
variables.

Clinical Practice Guidelines

e The 2014 NCCN guidelines stated that thermal ablative techniques (e.g., cryosurgery or
radiofrequency ablation) can be considered for selected small tumors in patients who are not surgical
candidates.®” The guidelines also noted that “comparison with surgical resection (i.e., total or partial
nephrectomy by open or laparoscopic techniques) has not been done”, and that “ablative techniques
are associated with a higher local recurrence rate than conventional surgery.”

e The 2009 consensus guidelines for stage I renal masses from the American Urological Association
Education and Research, Inc. considered thermal ablation (cryoablation or RFA) an option for
patients at high risk for surgery. The guidelines noted that patients should be made aware of the need
for long-term radiographic surveillance after ablation, and that reintervention may be needed for
local recurrence.®®

Adverse Effects of RFA for RCC

Reported complication rates have been low. 808

Complications reported in the literature to date have included the following:

Perinephric hematomas
Hemorrhage

Ureteral strictures
Percutaneous urinary fistula
Appendiceal perforation

Breast Tumors

Background

e The standard treatment for breast cancer is surgical excision by lumpectomy or mastectomy.
Adjuvant radiation therapy, chemotherapy, and/or hormone therapy may also be used.
e |f treated, fibroadenomas, benign tumors of the breast, are typically surgically excised.

Literature Appraisal
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Systematic Reviews

e In 2010, Zhao et al. conducted a systematic review of 38 studies on ablation techniques for breast
cancer treatment published from 1994 to 2009.°! Nine of the studies reviewed focused on RFA
for small breast tumors ranging in size from 0.5 — 7 cm. Tumor resection was performed
immediately after ablation or up to 4 weeks after RFA. Complete coagulation necrosis rates of
76% to 100% were reported. These studies were limited to feasibility or pilot studies that were
difficult to compare due to heterogeneous patient and tumor characteristics and energy sources.
In addition, the studies were conducted in the research setting rather than in clinical practice. The
authors concluded that RFA for breast cancer tumors was feasible but further studies with longer
follow-up on survival, tumor recurrence and cosmetic outcomes are needed.

e Similarly, another 2010 review of 17 studies by Soukup and colleagues reported that RFA for the
treatment of breast tumors was feasible and promising.®™ However, while minimal adverse
effects and complications occurred with breast RFA, the authors noted that incomplete tumor
ablation remained a concern. Additional studies of health outcomes and refinement of the
procedure were recommended.

Randomized Controlled Trials

There are no randomized trials comparing survival and local recurrence rates following RFA compared
with standard breast cancer treatments.

Nonrandomized Trials

e Current published evidence is limited to preliminary nonrandomized pilot and feasibility studies with
small numbers of patients.l®>2%! These studies are considered unreliable due to methodologic
limitations such as non-random allocation of treatment and a lack of appropriate comparison groups.

e The bulk of the published studies measured secondary outcomes such as tissue analysis for viable
cancer cells less than one month following RFA.

e No long-term follow-up data has been reported on local control and survival rates for RFA of breast
cancer compared with conventional breast-conserving treatment.

e Small study populations limit the ability to rule out the role of chance as an explanation of study
findings.

e The heterogeneity of the patient selection criteria between studies limits meaningful comparison of
outcomes. The role of various patient characteristics (e.g., tumor size and location; number of
tumors) cannot be ruled out as an explanation for study findings.

Clinical Practice Guidelines
The 2014 NCCN guidelines do not address RFA in the management of breast cancer.[*%!

Adverse Effects

No major complications have been reported, though long-term data is limited.

Lung (Pulmonary) Tumors

Background
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e Surgery is the current treatment of choice in patients with stage 1 (early stage) primary non-small
cell lung carcinoma (NSCLC). (Stage 1 includes 1a: TINOMO and 1b: T2NOMO).

e Patients with early stage NSCLC who are not surgical candidates may be candidates for radiation
treatment with curative intent.

e RFA is being investigated as a treatment of small primary lung cancers or lung metastases in patients
who are not surgical candidates.

Literature Appraisal

Systematic Reviews

e Ina?2013 Agency for Healthcare Research and Quality (AHRQ) Comparative Effectiveness Review
on local nonsurgical therapies for stage | non—small-cell lung cancer (NSCLC), no comparative RFA
studies were identified.™*"! The AHRQ report found available evidence is insufficient to draw
conclusions on the comparative effectiveness of local nonsurgical therapies for NSCLC including
RFA.

e Ina 2013 systematic review of RFA, surgical excision and stereotactic radiotherapy (SBRT) for
colorectal cancer lung metastases, no randomized trials were identified and evidence was also
insufficient to draw conclusions on the comparative effectiveness of these therapies.™*

e A 2008 systematic review of RFA for primary and secondary lung tumors included studies that
reported procedure-related morbidity and mortality, rates of complete tumor ablation, local
recurrence and/or 0S.[*® Seventeen studies were included for a total of 707 patients (range: 12—
142). All of the studies were observational case series with no control groups and were classified as
poor quality by the authors of the systematic review. No RCTs or comparative studies were found.
The definition of nonsurgical candidates differed from study to study, and there were differences in
the criteria used for tumor resectability. An additional confounding factor was that in some studies,
additional therapies were used with RFA, such as systemic chemotherapy. The mean size of lesions
treated ranged from 1.7 cm to 5.2 cm (median: 2.2 cm). Seven of the studies reported survival; 3
reported on 3-year survival rates. One-, 2-, and 3-year survival rates ranged from 63-85%, 55-65%,
and 15-45%, respectively. There was a wide range in results of local recurrence rates, heterogeneity
of patient and tumor characteristics, and relatively short follow-up in most. The authors of the
systematic review concluded that there is limited evidence reporting clinical outcomes of RFA
treatment of lung tumors, and that the quality of the evidence is relatively low, with no RCTs or
case-control trials comparing the use of RFA with conventional treatment for nonsurgical patients.

e More recently, a 2011 systematic review also reported low quality evidence consisting of
nonrandomized observational case series with no control group. The review included 46 studies with
a total of 2,905 ablations in 1,584 patients.**¥ The mean tumor size of 2.8 + 1.0 cm. Local
recurrence occurred in 282 cases (12.2%) and ranged from 0% to 64% as reported in 24 studies.
Overall survival rates ranged from 25% to 100% with a mean of 59.4% as reported in 21 studies
with a mean of 17.7 £ 12.4 months follow-up. The mean cancer-specific survival rate was 82.6% as
reported in 24 studies with a range of 55% to 100% with a mean of 17.4 + 14.1 months follow-up.
Mean overall morbidity was 24.6% and most commonly included pneumothorax, pleural effusion
and pain. Mortality related to the RFA procedure was 0.21% overall. The authors concluded RFA for
the treatment of lung tumors demonstrated promise but that higher quality studies comparing RFA to
other local treatment options “are urgently needed.”

e Ina 2012 review of evidence from 16 studies, Bilal and colleagues compared RFA to stereotactic
ablative radiotherapy (SABR) in patients with inoperable early stage non-small cell lung cancer
(NSCLC).""™ The authors found overall survival rates for RFA and SABR were similar in patients
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at 1 year (68.2-95% vs. 81-85.7%) and 3 years (36-87.5% vs. 42.7-56%). However, survival rates
at 5 years were lower with RFA (20.1-27%) than with SABR (47%). Caution must be used in
interpreting these findings drawn from comparisons of results from uncontrolled, case series and
retrospective reviews.

Randomized Controlled Trials

There are no randomized trials comparing survival and local recurrence rates following RFA compared
with standard treatment of primary or metastatic lung tumors.

Nonrandomized Trials

Current studies consist of small case series, retrospective reviews, or uncontrolled cohort studies
which focused primarily on technical feasibility and initial tumor response.[*%2-142

One larger nonrandomized case series was published in 2011. Huang and colleagues prospectively
followed 329 consecutive patients treated with RFA for lung tumors.™*! Complications were
experienced by 34.3% (113) patients and was most commonly pneumothorax (19.1%). Overall
survival at 2 and 5 years was 35.3% and 20.1%, respectively. The risk of local progression was not
significantly different in tumors < 4 cm but became significant in tumors > 4 cm.

Study quality concerns include lack of long-term follow-up; significant interstudy heterogeneity in
terms of study design, patient populations and RFA methods used; and, non-uniformity of reporting
and efficacy scoring criteria. These differences limit meaningful comparison between studies
because they may significantly impact study findings.

Clinical Practice Guidelines and Other Considerations

A 2008 public statement from the U.S. Food and Drug Administration (FDA), which is still in place,
stated that FDA has not cleared any RF ablation devices for the specific treatment indication of
partial or complete ablation of lung tumors, citing lack of sufficient clinical data to establish safety
and effectiveness for this purpose. The FDA has received reports of death and serious injuries
associated with the use of RF ablation devices in the treatment of lung tumors.!™!

The 2014 NCCN practice guidelines for non-small cell lung cancer state that recent studies suggest
that RFA may be an option for node-negative patients who either refuse surgery or cannot tolerate
surgery, and that optimal candidates for RFA include patients with an isolated peripheral lesion less
than 3 cm.[**4 RFA is not recommended for tumors near major pulmonary vessels.™4 This
recommendation was based on category 2A evidence, defined as lower-level evidence with uniform
NCCN consensus.

The 2015 NCCN practice guidelines for small cell lung cancer do not address ablative therapies for
this type of cancer or for lung neuroendocrine tumors.**!

The 2014 NCCN colon cancer and rectal cancer practice guidelines state that RFA may be
considered for treatment of unresectable colorectal metastases in the lung that are amenable to
complete ablation.®***! This recommendation was based on category 2A evidence, defined as
lower-level evidence with uniform NCCN consensus.

The 2014 NCCN practice guidelines for kidney cancer do not include RFA as a treatment option for
metastases in the lung.’®”! The American College of Chest Physicians (ACCP) guidelines on the
treatment of stage | and Il non-small cell lung cancer indicate RFA has been used effectively in
clinical stage 1 NSCLC. Therefore, in medically inoperable patients, peripheral NSCLC tumors less
than 3 cm may be treated with RFA."! The ACCP also joined with the Society of Thoracic
Surgeons to develop consensus guidelines on the treatment of high-risk patients with stage |
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NSCLC. 8 These consensus guidelines indicate RFA is an alternative treatment option in patients
who are not surgical candidates due to severe medical comorbidity.

e The 2011 ACR Appropriateness Criteria on nonsurgical treatment for non-small cell lung cancer
stated,!***! "Recently, radiofrequency ablation (RFA) has been advocated as potential alternative to
conventional RT for early-stage lung tumors. In RFA, a lesion is ablated with an RF electrode that is
placed within the tumor through percutaneous techniques, typically CT guidance. A retrospective
analysis at a single institution reported a 2-year local control of 64% in tumors smaller than 3 cm and
25% in tumors larger than 3 cm. The authors reported a 28% overall pneumothorax rate, and a 10%
rate of chest tube insertions, similar to data reported by another study. A group of researchers have
reported higher complication rates when accounting for delayed or recurrent pneumothoraces.
Further work needs to be done to determine the role of RFA in early-stage NSCLC, as well as in
recurrent disease and metastatic disease from other sites to the lung."

Adverse Effects

Acute, delayed or recurrent pneumothorax is the most commonly reported complication of lung RFA for
primary or metastatic tumors (30-56% of treatment sessions).[**¢43:150-1531 pMost cases resolved without
chest tube placement.

Other complications reported in the literature to date are considered uncommon and include the
following: 1521571

Pleural effusion

Intrathoracic hemorrhage with or without hemothorax
Hemoptysis

Pneumonia

Fever

Post procedure chest pain

Exacerbation of interstitial pneumonia
Bronchopleural fistula

Seeding of the needle tract with cancer cells
Lung inflammation; aseptic pleuritis
Infection or abscess

Cough

Subcutaneous emphysema

Pain duration ablation procedure

Pleuritic chest pain

Pneumonitis

Stellate ganglion injury

Brachial plexus injury

e Death

Osteoid osteomas

Background

e Osteomas usually heal spontaneously in three to four years and standard initial treatment includes
medical management with NSAIDs.
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e Invasive procedures including open surgery, laser photocoagulation, radiofrequency ablation, or core
drill excision may be necessary if symptoms cannot be managed with NSAIDs.

Literature Appraisal

Randomized Controlled Trials

There are no randomized trials on the safety and effectiveness of RFA for treatment of osteomas, either
as initial treatment or for tumors that have failed to respond to nonsurgical treatment.

Nonrandomized Trials

e Numerous nonrandomized uncontrolled case series have consistently suggested that the benefits of
RFA outweigh the risks in patients who require treatment due to failed response to nonsurgical
treatments.[>816%

e Despite the weaknesses in the published clinical evidence, RFA of osteomas has become a standard
of care for osteomas that have failed standard treatments. This was based on the lower morbidity and
quicker recovery time associated with the procedure compared with open surgery. The risk of
osteoma recurrence with RFA is 5-10%; recurrent tumors can be retreated with RFA.

e There are minimal clinical trial data on the risks and benefits of RFA as initial treatment of osteoid
tumors. Since most of these tumors heal spontaneously with medical treatment, the necessity of
surgical intervention as initial treatment is unclear.

Adverse Effects

e RFA treatment does not limit subsequent use of RFA should a tumor recur.

e RFA is not performed in many spinal osteomas because of possible thermal-related nerve
damage.

e No other major complications or adverse events have been reported.

Palliation of Pain from Bone Metastases

Background

e External beam irradiation is often the initial palliative therapy for osteolytic bone metastases.
However, pain from bone metastases is refractory to radiation therapy in 20% to 30% of patients,
while recurrent pain at previously irradiated sites may be ineligible for additional radiation due to
risks of normal tissue damage.

e Other alternatives include hormonal therapy, radiopharmaceuticals such as strontium-89, and
bisphosphonates. Less often, surgery or chemotherapy may be used for palliation and intractable
pain may require opioid medications.

e RFA may be considered another alternative for palliating pain from bone metastases.

Literature Appraisal

Randomized Controlled Trials
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There are no randomized trials on the safety and effectiveness of RFA for treatment of painful metastatic
bone tumors. A randomized, sham controlled study on this population is unlikely to be conducted due to
the level of pain these patients suffer and the lack of treatment options.

Nonrandomized Trials

e Current evidence is limited to data from small, poorly designed case series.[*****® However, though
small and uncontrolled, available studies consistently reported significant improvement in pain
following RFA in patients who failed or were poor candidates for standard treatments.

e Clinical trial data is lacking for use of RFA as an alternative to conventional techniques for initial
treatment of painful bony metastases.

Adverse Effects

No serious side effects of RFA have been reported in this population.

Head and Neck Tumors

Background

e Tumors of the head and neck arise in the lip, oral cavity, pharynx, larynx, paranasal sinuses and
salivary glands.
e Treatment depends on the location and extent of the disease.[**”
o Standard treatment for patients with early-stage disease (stage I or 1) is single-modality
with surgery or radiation therapy. The two modalities result in similar survival.
o Combined modality therapy is required for locally advanced disease.
¢ In patients with recurrent head and neck cancer, surgical salvage attempts are poor in terms of local
control, survival and quality of life, and these recurrent tumors are often untreatable with standard
salvage therapies. Palliative chemotherapy or comfort measures may be offered.

Literature Appraisal

Randomized Controlled Trials

There are no randomized trials on the safety and effectiveness of RFA for treatment of head and neck
tumors.

Nonrandomized Trials

e Current published evidence is limited to poorly designed case series, feasibility, and retrospective
studies that are considered unreliable due to lack of a control group for comparison and lack of
randomization to control for bias.[*"1"

e In addition to these methodological limitations, prospective case series included small numbers of
patients. Small study populations limit the ability to rule out the role of chance as an explanation of
study findings.

Clinical Practice Guidelines
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No clinical practice guidelines were identified that recommend the use of RFA in the management of
head and neck cancers, including the 2014 NCCN guidelines for head and neck cancers.!*”>7¢]

Adverse Effects

Complications and adverse events are reported to be uncommon, but are often severe. They are
generally related to burning of local soft tissue (e.g., fistula formation)."073:77]

Thyroid Tumors

Background™®

Thyroid carcinoma is uncommon, with a lifetime risk of being diagnosed with thyroid carcinoma
less than 1%.

Thyroid carcinoma occurs 2 to 3 times more often in women than men.

The main histological types of thyroid carcinoma include: 1) differentiated (including papillary,
follicular, and Hirthle); 2) medullary; 3) anaplastic (aggressive undifferentiated tumor).
Treatment of thyroid cancer depends on the type of carcinoma diagnosed. Anaplastic thyroid
cancer is uniformly lethal, however most deaths are from papillary, follicular, and Hurthle cell
carcinomas.

Literature Appraisal

Randomized Controlled Trials

In 2012, Huh and colleagues reported on 30 patients randomized to receive either 1 or 2 RFA
sessions for the treatment of benign thyroid nodules. Significant volume reduction occurred in
each group of 15 patients after RFALT A single session of RFA was sufficient to reduce tumor
volume and improve clinical symptoms in 12 patients (80%). Only 3 patients with nodules larger
than 20 ml required an additional session of RFA. This study is limited in size and the study did
not include cancerous lesions.

Nonrandomized Trials

Baek et al. reported on a retrospective review of RFA for 1543 benign thyroid nodules in 1459
patients at 13 thyroid centers.!**¥ Forty-eight (3.3%) complications occurred and included 20
major complications: voice changes (n = 15), brachial plexus injury (n = 1), tumor rupture (n =
3), and permanent hypothyroidism (n = 1). Twenty-eight minor complications included:
hematoma (n = 15), skin burn (n = 4), and vomiting (n = 9). One patient experienced permanent
hypothyroidism while another required surgery. Retrospective studies are limited by the accuracy
of the medical records reviewed or the recall ability of patients when filling out a study
questionnaire. In addition there is no randomization or blinding in a retrospective study design
and therefore it is difficult to control bias and confounders.

In 2013 Lim et al. reported on a case series of 111 patients treated with RFA for 126 benign non-
functioning thyroid nodules.!*® Patient follow-up was a mean duration of 49.4 + 13.6 months.
RFA significantly decreased the volume of the thyroid nodules from 9.8 £ 8.5 ml t0 0.9 £ 3.3 ml
(p<0.001) for a mean volume decrease of 93.4 + 11.7 %. Tumor recurrence occurred in 7 patients
(5.6%). Complications occurred in 4 patients (3.6 %). Additionally, there was significant
improvement in thyroid symptom scores (p<0.001).
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e A case series of 94 elderly subjects with solid or mainly solid benign thyroid nodules was
reported.*® Thyroid nodule volume, compressive symptoms, and thyroid function were
evaluated at baseline and 12 to 24 months after treatment. All thyroid nodules significantly
decreased in size after RFA. Compressive symptoms improved in all patients and disappeared
completely in 88% of patients. Hyperthyroidism resolved in most patients allowing methimazole
therapy to be completely withdrawn in 79% of patients with pretoxic and toxic thyroid nodules
(100% in pretoxic and 53% with toxic thyroid nodules). The authors observe that RFA is
particularly attractive for elderly people for whom surgery and radioiodine therapy are often
contraindicated or ineffective.

e A smaller series (n=33) found similar outcomes in terms of reduction in compressive symptoms
and improvement in thyroid function.™®! Hyperfunction was fully controlled in 24% of patients
and partially reduced in the others.

Clinical Practice Guidelines
NCCN 2013 guidelines for thyroid carcinoma indicate ablation techniques such as radiofrequency may
be considered for palliative resection of symptomatic distant metastases.!*”® Ablation may also be

considered for asymptomatic distant metastases when there is progressive disease.

Miscellaneous Tumors

Background

e The standard treatment of miscellaneous tumors depends on the type, location, and extent of the
cancer.

e A large number of phase Il or 11 clinical trials involving the use of RFA in the treatment of primary
or metastatic cancers are underway.*"

Literature Appraisal

The current published evidence on RFA for other tumors is either absent or is limited to unreliable data
from small case series and retrospective reviews. Evidence from these studies is considered unreliable
due to methodological limitations such as non-random allocation of treatment and a lack of appropriate
comparison groups.[t70-182-1%

Summary

Liver Tumors

e Resectable primary liver tumors [hepatocellular carcinoma (HCC)]
There is insufficient evidence to determine that radiofrequency ablation (RFA) has improved
outcomes compared with liver resection when surgical criteria is met based on the current literature
and guidelines.

e Unresectable primary liver tumors [hepatocellular carcinoma (HCC)]
Randomized controlled trials, nonrandomized trials, and clinical practice guidelines have suggested
that radiofrequency ablation (RFA) of unresectable HCC may result in improved survival outcomes
compared with percutaneous ethanol injections and chemotherapy. In light of this evidence and the
lack of treatment options for unresectable primary liver tumors, the current evidence is considered
sufficient to suggest that RFA may be beneficial in the short- to mid-term for treatment of no more
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than 3 primary liver tumors that are no larger than 5 cm in diameter. Therefore, RFA may be
medically necessary as a treatment of these tumors when the goal of treatment is curative and the
patient is not a candidate for liver transplantation.

Unresectable hepatic metastases from colorectal cancer

The current literature for radiofrequency ablation (RFA) as a treatment of unresectable CRC
metastases in the liver is limited to nonrandomized, uncontrolled case series and retrospective
reviews which are difficult to compare due to heterogenous patient characteristics, inclusion criteria,
RFA techniques, study end-points, and statistical analyses. However, overall the outcomes from
these studies have consistently reported low rates of morbidity and mortality and higher survival
rates particularly in comparison with chemotherapy. In addition, clinical practice guidelines list RFA
as a treatment option for selected patients. In light of this evidence and the lack of treatment options
for these patients, RFA may be medically necessary in patients with 5 or fewer unresectable hepatic
CRC metastases of 5 cm or smaller in the absence of extrahepatic metastases when the goal of
treatment is curative.

Hepatic metastases from neuroendocrine tumors

The available evidence suggests that radiofrequency ablation (RFA) may be beneficial for patients
with symptomatic neuroendocrine tumor metastases to the liver. Due to the rare nature of these
tumors, it is unlikely that data from large randomized trials will ever become available. Data from
case series and retrospective reviews have consistently reported durable tumor and symptom control.
In addition, clinical practice guidelines list RFA as a treatment option in selected patients. Therefore,
RFA may be medically necessary as a treatment of symptomatic neuroendocrine metastases in the
liver when medical treatment has failed to control symptoms.

Hepatic metastases from tumors other than CRC or neuroendocrine tumors

The evidence is insufficient to permit conclusions about the benefits of radiofrequency ablation
(RFA) on metastases in the liver from tumors other than colorectal cancer and neuroendocrine
tumors. Therefore, RFA is considered investigational in this patient population.

Unresectable HCC in the transplant setting

Because of the lack of well-designed trials comparing post-transplantation survival and tumor
recurrence rates of patients with versus without pre-transplant locoregional therapy, much remains
unknown about the effect RFA has on the health outcomes of patients with HCC who are awaiting
liver transplantation. However, the UNOS guidelines provide an incentive for use of locoregional
therapies, including RFA, to maintain T2 status while on the waiting list. Therefore, RFA of HCC
may be medically necessary as a bridge to liver transplantation when the intent is to prevent tumor
progression or decrease tumor size to achieve or maintain a patient’s candidacy for liver transplant.

Renal Cell Carcinoma

Although studies for this indication consist mainly of case series and retrospective reviews, the
overall body of evidence suggests that radiofrequency ablation (RFA) may be beneficial in the short-
to mid-term for small (<4 cm), localized renal cell carcinomas (RCCs) in patients who are not
considered candidates for nephrectomy. Therefore, RFA may be medically necessary for small
RCCs in patients who are not surgical candidates or when preservation of kidney function is
necessary.

There is insufficient evidence to determine whether RFA is effective for treatment of resectable renal
tumors. Therefore, RFA is considered investigational for treatment of RCC tumors for which
surgical resection is an option.

Breast Tumors
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There is insufficient evidence to determine the effectiveness of radiofrequency ablation for treatment of
benign or malignant breast masses; therefore, this treatment is considered investigational for the
treatment of these tumors.

Lung Tumors

In summary, while available studies are limited by study design, accumulating evidence from case series
suggests that RFA may be a treatment option in selected patients with primary, non-small cell lung
cancer and metastatic pulmonary tumors. Although complications have been reported with the use of
RFA in the lung, evidence suggests RFA may have survival rates and have rates of procedure-related
complications and mortality similar to surgery. Surgical resection remains the treatment of choice, but in
patients unable to tolerate surgery due to medical comorbidities, RFA may be considered a treatment
option. Therefore, RFA treatment of isolated peripheral non-small cell lung cancer lesions limited to 3
cm in size in patients when medical co-morbidity renders the individual unfit for those interventions and
the tumor is located at least 1 cm from the trachea, main bronchi, esophagus, aorta, aortic arch branches,
pulmonary artery and the heart may be considered medically necessary. Further, RFA treatment of
malignant non-pulmonary tumor(s) metastatic to the lung that are no more than 3 cm in size when the
patient is not considered a surgical candidate, there is no evidence of extrapulmonary metastases, and
the tumor is located at least 1 cm from the trachea, main bronchi, esophagus, aorta, aortic arch branches,
pulmonary artery and the heart may be considered medically necessary.

Osteoid Osteomas

e Although the published evidence is limited to nonrandomized uncontrolled case series,
radiofrequency ablation (RFA) of osteomas has become a standard of care based on expert opinion
that the potential benefits of RFA outweigh risks in patients with osteoid tumors who have failed
nonsurgical treatments. Therefore, RFA may be medically necessary for selected patients.

e There is insufficient evidence to determine the effectiveness of radiofrequency ablation (RFA) for
initial treatment of osteoid tumors and RFA is, therefore, considered investigational for initial
treatment of these tumors.

Palliation of Pain for Bone Metastases

e The current evidence is limited to nonrandomized uncontrolled case series; however, these studies
have consistently reported significant improvement in pain following radiofrequency ablation (RFA)
in patients who have failed or are poor candidates for standard treatments. In light of this evidence,
the unlikelihood of randomized controlled trials in these patients, and the lack of treatment options,
the potential benefits of RFA appear to outweigh risks in these patients. Therefore, RFA may be
medically necessary in patients with painful metastatic bone lesions who have failed or are poor
candidates for standard treatments.

e Because of the lack of data on radiofrequency ablation (RFA) for initial treatment of painful bony
metastases, this indication is considered investigational.

Head and Neck Cancers

There is insufficient evidence to determine whether radiofrequency ablation (RFA) is effective for
treatment of tumors of the head and neck. Therefore, RFA is considered investigational for the treatment
of head and neck cancers.
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Thyroid Tumors

The evidence for radiofrequency ablation (RFA) in thyroid tumors is primarily limited to case series and
uncontrolled studies. While RFA has been shown to reduce thyroid tumor volume and improve clinical
symptoms, complications can be common and available evidence is insufficient to determine the impact
of RFA on net health outcomes. Therefore, RFA for the treatment of thyroid tumors is considered
investigational.

Miscellaneous Tumors

There is insufficient evidence to determine whether radiofrequency ablation (RFA) is effective for
treatment of other tumors. Therefore RFA is considered investigational for all other tumors.
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CODES | NUMBER DESCRIPTION

CPT 20982 Ablation, bone tumor(s) (e.g., osteoid osteoma, metastasis)
radiofrequency, percutaneous, including computed tomographic guidance

31641 Bronchoscopy, rigid or flexible, including fluoroscopic guidance, when
performed; with destruction of tumor or relief of stenosis by any method
other than excision (eg, laser therapy, cryotherapy)

32998 Ablation therapy for reduction or eradication of one or more pulmonary
tumor(s) including pleura or chest wall when involved by tumor
extension, percutaneous, radiofrequency, unilateral

47370 Laparoscopy, surgical, ablation of one or more liver tumor(s);
radiofrequency

47380 Ablation, open, of one or more liver tumor(s); radiofrequency

47382 Ablation, 1 or more liver tumor(s), percutaneous, radiofrequency

50542 Laparoscopy, surgical; ablation of renal mass lesion(s), including
intraoperative ultrasound guidance and monitoring, when performed

50592 Ablation, one or more renal tumor(s), percutaneous, unilateral,
radiofrequency

76940 Ultrasound guidance for, and monitoring of, parenchymal tissue ablation

77013 Computerized tomography guidance for, and monitoring of, parenchymal
tissue ablation

77022 Magnetic resonance guidance for, and monitoring of, parenchymal tissue
ablation
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