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Purpose
To perform the first meta-analysis of the efficacy of skin-directed therapies for cutane-

ous metastases.

Methods
MEDLINE, EMBASE, The Cochrane Library, and ClinicalTrials.gov databases were searched for

reports of prospective clinical studies published between 1960 and 2013 that assessed the
response of skin-directed therapy for cutaneous metastases (47 of 2,955 unique studies were
selected). Primary end points of the study were complete and objective response rates. Secondary
analyses were preplanned and included subgroup analyses by skin-directed therapy, histology, and
recurrence rates. Meta-analyses were performed with random-effect modeling, and extent of
heterogeneity between studies was determined with the Cochran Q and P tests.

Results

After applying exclusion criteria, 47 prospective studies of 4,313 cutaneous metastases were
assessed. Five skin-directed therapies were identified: electrochemotherapy, photodynamic
therapy, radiotherapy, intralesional therapy, and topical therapy. Among all cutaneous metastases,
complete response rate was 35.5% (95% ClI, 27.6% to 44.3%) and objective response rate was
60.2% (95% Cl, 50.6% to 69.0%). Overall recurrence rate was estimated to be 9.2% (95% ClI,
3.7% 10 21.2%). Melanoma and breast carcinoma comprised 96.8% of all cutaneous metastases
studied and had similar objective response rates (54.5% [95% ClI, 48.3% to 60.7%] and 54.0%
[95% CI, 48.3% to 59.7%]l, respectively). Grade = 3 toxicity was reported in less than 6%
of patients.

Conclusion

Response to skin-directed therapy for cutaneous metastases is high but heterogeneous across
treatment modalities, with low rates of recurrence post-treatment. Treatment was generally well
tolerated and conferred improvements in quality of life. Standardization of response criteria for
cutaneous metastases and treatment algorithms to optimally use the available skin-directed
therapies are needed.

J Clin Oncol 32:3144-3155. © 2014 by American Society of Clinical Oncology

as CMs. CMs can cause considerable morbidity,
serving as a nidus for infection, bleeding, disfigure-

Although less common than primary skin cancers,
cutaneous metastases (CMs) are not a rare manifes-
tation of malignancy. A meta-analysis of 22,297 pa-
tients with solid tumors estimated that 5.3%
developed CMs." It is therefore estimated that in
2013, 77,166 of the 1,455,960 newly diagnosed can-
cers in the United States (excluding cancers of the
integument or hematologic malignancies) will de-
velop CMs.” This does not include 45% of patients
with metastatic melanoma who also develop CMs.”

With advances in the treatment of metastatic
cancer, patients are living longer and are more likely
to experience the sequelae of advanced disease, such
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ment, or pain (Appendix Fig Al, online only).**
Shimozuma et al’ demonstrated that, among
women with advanced or recurrent breast cancer,
CMs were associated with the greatest negative effect
on quality of life (QOL). Systemic therapy alone
often has limited efficacy with CMs, but skin-
directed therapy has the potential to yield improved
disease response and symptom palliation.*'*

For readers unfamiliar with the various forms
of skin-directed therapy discussed herein, a brief
summary is provided. Electrochemotherapy (ECT)
for CMs uses short electric pulses directed at the
tumor to permeabilize cell membranes to increase
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the absorption of either intralesional or intravenous chemotherapy.
Photodynamic therapy (PDT) for CMs uses a nontoxic light to acti-
vate a topical or intravenous photosensitizer that interacts with tissue
oxygen to generate toxic free radicals for its cytotoxic effects. Radio-
therapy (RT) delivers ionizing radiation to the CMs and kills tumor
cells by generating free hydroxyl radicals and causing direct DNA
damage. Intralesional therapy (ILT) relies on the administration of an
antineoplastic agent directly into or adjacent to the CM. Topical ther-
apy (TT) is the application of an antineoplastic agent directly onto
the CM.

The benefit of directed local therapy for other organ metastases,
such as bone,'>'® spine,'” and brain metastases,'® has been the focus of
several large randomized trials and meta-analyses designed to opti-
mize treatment and disease control and maximize QOL. However, a
limited number of prospective studies have been conducted on the
treatment of CMs across a multitude of skin-directed treatment mo-
dalities. Thus, we conducted a meta-analysis on treatment efficacy of
skin-directed therapies for CMs.

Study Selection

Systematic literature searches were conducted (September 10, 2013) in
four databases (MEDLINE [via PubMed], EMBASE, The Cochrane Library,
and ClinicalTrials.gov) for human-only studies written in English from Janu-
ary 1, 1960, through September 10, 2013. Controlled vocabulary was leveraged
as well as text words in the development of the search strategies. All search
results were combined in a bibliographic management tool, and duplicates
were eliminated both electronically and manually.

The search strategy contained two major components linked together
with the AND operator: (1) skin-directed therapy: surgery, excision,
topical, intralesional therapy, injection, photodynamic, photochemo-
therapy, electrochemotherapy, radiation, radiotherapy, brachytherapy
AND (2) skin metastasis: cutaneous metastasis/metastases, dermal metas-
tasis/metastases.

After combining the two concepts, the results were limited (by using
filters) to studies in English and those regarding humans only in PubMed and
EMBASE. For databases that did not have a filter (The Cochrane Library and
ClinicalTrials.gov) to eliminate undesired languages and animal studies, those
were excluded during the investigator’s assessment of the records. For a com-
plete list of Medical Subject Headings and keyword terms used, refer to the
PubMed search strategy in the Data Supplement.

Two investigators (D.E.S. and E.A.G.S.) independently reviewed all re-
cords from the initial search strategy by using a four-stage study-selection
process. During stage 1, all 2,955 record titles and abstracts (if available) were
reviewed to detect potentially relevant records (details of exclusion criteria and
reason for exclusion are included in the Data Supplement). During stage 2, all
full-length articles and meeting abstracts that passed stage 1 were reviewed to
identify studies that had extractable response data for a skin-directed local
therapy for CM (Data Supplement). The definition of a CM (v primary
cutaneous malignancy) was determined by the reporting author and was
assumed to be valid. Importantly, studies were excluded at this stage that
grouped lymph node metastases with CMs. During stage 3, studies that re-
reported data from the same trials were systematically removed, yielding 107
eligible studies. Finally, during stage 4, study design was assessed, and only
prospective studies were eligible for analysis.

Data Extraction

D.ES. and E.A.G.S. independently extracted data from the 47 studies.
Data extracted (Appendix Tables A1-A8, online only) included patient and
CM characteristics; treatment characteristics, including the use of concurrent
systemic therapy and skin-directed treatment details; response rates and crite-
ria used for complete response (CR), partial response (PR), stable disease,
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progressive disease, objective response rates (ORRs) and overall recurrence
rates; toxicity and QOL findings and scales used; and level of evidence and
data quality.

End Point Definitions

Primary end points of the study were CR and ORR of all studies. CR was
chosen rather than PR, stable disease, or progressive disease because it was
deemed the least subjective assessment of response (Table 1). CR and ORRs
were study defined; if not explicitly stated, ORR equaled CR plus PR. Second-
ary analyses were preplanned and included response rates by skin-directed
treatment modality, histology, and recurrence rates. Histology subgroup anal-
yses were performed after the study had been divided by histology when
feasible. A recurrence was defined as a CM that initially underwent an objective
response and subsequently recurred within the treatment field. Toxicity and
QOL data were analyzed qualitatively secondary to the multiple toxicity scales
used and lack of consistent reporting of specific toxicities to enable pooled
analyses. In studies without formal toxicity grading scales, the words “serious”
or “severe” were interpreted as grade 3 toxicities, and “life-threatening” was
interpreted as grade 4 toxicity.

Assessment of Data Quality and Reporting Risk of Bias

Level of evidence was collected by using standard definitions from the
National Cancer Institute (Appendix Table A8).** Randomized controlled
trials (RCTs) were assessed by the Jadad scale (Appendix Table A7).%° Formal
statistical analyses for publication bias were performed with funnel plots and
Egger’s test.

Statistical Analysis

For all analyses of CR, ORRs, and recurrence rates, odds ratios were
calculated with 95% Cls. For meta-analysis, both a fixed-effects model and a
random-effects model were considered. However, extent of heterogeneity was
significant; thus, a random-effects model was reported for all analyses. Extent
of heterogeneity between studies was performed with the Cochran Q test, and
an I test. All probability values were two-tailed with P = .05. Toxicity calcu-
lations were reported as crude rates. To estimate the adjusted event rate when
correcting for publication bias, the Duval and Tweedie trim-and-fill method
was used.®® Statistical analyses were performed by using Comprehensive
Meta-Analysis, version 2, software (Biostat, Englewood, NJ).

Patient and Study Characteristics

Forty-seven studies reporting on 915 patients with 4,313 CMs
were included for analysis. The median age in those studies was 61
years (range, 42 to 83 years); 306 patients were males (33.4%), 565
were females (61.7%); sex could not be extracted for 44 patients
(4.8%). Histologies for the CMs were 582 (13.5%) breast cancer,
3,591 (83.3%) metastatic melanoma, nine (0.2%) unspecified sar-
coma, four (0.09%) Kaposi’s sarcoma, three (0.07%) mucosal
squamous carcinoma of the head and neck, two (0.05%) angiosar-
coma, two (0.05%) unknown primary, and 120 (2.8%) other or
unspecified. Of the 47 prospective studies, eight were RCTs, 38
were nonrandomized trials, and one was a prospective case series of
consecutive patients (Fig 1).

Primary End Points

Of the 4,313 CMs, 836 (19.4%) reported ORRs but not CRs and
were excluded from CR meta-analyses. Across treatment modalities,
1,890 (54.4%) of the 3,477 assessable patients with CMs had a CR.
Formal criteria for defining CRs were found in eight studies (17.0%)
that used WHO criteria, five (10.6%) that used criteria similar to
WHO, seven (14.9%) that used RECIST, and 24 (51%) that used a
variety of definitions to suggest complete clinical and/or histologic

© 2014 by American Society of Clinical Oncology ~ 3145



Spratt et al

$0S | + YO L ‘awnjoa

(ebed Buimol|o) U0 panuuo)

Jowny 0} asuodsal %Gz < 4 (Uoissaibal e19|dwod, pue osuodsal a1o|dwo),, L 171 G G 8002 5118 18 uuewyoy
SOOM {7 JO WinwiIuIW
Hd + 4D 9 e JO} paulelUleW SSESSIP |ENpPISal 9|r10918P JO 80U8SqY,, € IR Gz Gz 8002 eol® 18 Jowwng
dd + 40 9 UoIs8| 8y} Jo eoueseaddesip [e10],, z +171 9l cl 900¢ szl® 10 Apneo
+Hd + 4D % S||92 Jowny |[e jo @ouerieaddesip 10 SISOIO8N), 0 171 e 9 9002 2olB 18 BIRWIY
dd + HO L §OHM 4 171 LL LL 9002 Lol€ 1© Z8jezuoH
t4d + HO 0 JOWN] Jo 80UsPIAG [BDIUID BU} ||B JO Soueleaddesiq, 0 171 vl VN S00C 0ol® 39 1220 |
dd + HO ) (OSessIp [enpisal ON,, S 171 6l g, G00¢ gz|€ 10 BuIAg
shep gz = shep
1se| 1snw asuodsay ‘Hd + HD ocL 87 = 1se| 1snw asuodsal ‘uoissaifal aWNjoA Jownl %00L fan 171 iz sz €002 sglB 18 Z1BI0
dd + HO 0eC Jowiny " 8y} Jo 8dUSPIAS [EDIUID ||E JO Soueleaddesiq, 60¢ 171 LEC €¢ €00¢ ggle 10 Aupey
Ja1owelp Jenoipusadiad
JO 10npoud ul uonoNpal %Gz = S Jowiny Jo eouapine [ed1ul|d ay1 4o |e jo aoueleaddesiq,, L 17 62 62 100Z ,qle 18 doadoig
t4d + 4O S U0IS8| Pe1daful Jo 8BueYD 8ZIS 8SB8I08P %00 L, 4 171 L L 1002 aglB 19 19]|90H
«Uoissaibau [eo07,, L VN VN 171 €C joré 6661 xggl€ 10 HBMALS
auwn|oA
Jowuny Ul uoionpal %0g = 174 VN VN 171 LY g, €661 ,¢l® 39 1][duldse)
dd + 4O oL «Boueseaddesip @18|dwo),, € 171 [44 144 6.61 pglB 18 UosuelieN
(uoissaibal
olBojoyied pue [ealul L¥9 VN VN 171 99/ 8l 8/61 £gl€ 38 UBYoy
dd + 40 19 «9suodsal s1e|dwo),, ¢S 14 88 L 600C gelB 19 ZOpUBUBIN
dd + 4D Gl PI8l} poleIpeLl 8y} Ul Jown) 8y} Jo eoueleaddesip a19|dwo),, oL 14 Gl VN G861 ocl® 10 pieebienQ
tHd + 4O 98 «osuodsal e19|dwo),, 6L lad 98 8 8661 zgle 10 Buely
t4d + 4O €l Jowin} Jo uononpai els|dwo),, €l 1dad €l € 8661 1ol 10 uejdey|
t4d + 4O 8l «osuodsal e1e|dwo),, Gl 11ad oz 12 9661 ogle 10 seeg
dd + HO S Jowinl 1uapina Ajjeaiul|d Jo 8oussqy,, S 1dd i G 7661 6vI€ 10 Hnpulled
plel Juswiessy
dd + 4O €l Sy} Ul Jowny ||e Jo uoissaibal dibojoyled pue [eaiul),, 4 lad 0¢ 0¢ 1661 gv/® 18 OINplads
$Hd + HO L 600¢ ‘1S103Y L 103 6L € €10¢ +zz|B 18 J8|pusy
dd + 4O 45 000z ‘1S103Y 61l 103 ge ge cloc 1zIe 18 euedwe)
$dd + HO LEL 0002 ‘1S1034 LOL 1= (44" 4l (41014 1| 19 0luUsABUag
dd + 40 9L 0002 ‘1S103Y 89 103 6 144 L10C ocl® 10 USsSalyne
dd + HO 9lLe L66L 'OHM 9€L 103 EeC vl 800¢ ovlB 30 ouljbenp
dd + 40 14 L661 'OHM acl 103 LLL (A4 900¢ czlB 10 ALe
dd + 40 vl «UoIs8| 8y} Jo eoueseaddesip [e10],, Ll +103 144 cl 900¢ szl® 10 Apne
dd + 4O 6¢ (OSessIp [enpisal ON,, e 103 €9 9l §G00¢ gzl 10 duAg
dd + "0 LC «dsuodsal e1e|dwo),, Ll 103 6¢ 9 L00Z .qyl€ 30 SBABND-ZeNBLPOY
dd + 40 €l 6.6l "'OHM € +103 LC 6 000¢ 11[B 18 esiSS
dd + HO L Jowiny jo 8es) Aue Jo souasqy,, 9 103 all 14 9661 i€ 10 18[9
asuodsay asuodsay aAI108[q0 4D J0 uouyeqg 4D YIAA Adelay|  suolse Ssiuaned JBOA Apnis
2AI09(qQ J0 uoniuleq YUAA SUOISaT JO "ON SuoIsa 4O "ON 18007 JO'ON  Jo ON

SoseISeIa|N UNS 10} saidesay] paloaliQ-US 4O Selpnis oAnoadsold °| ajqe)

JOURNAL OF CLINICAL ONCOLOGY

© 2014 by American Society of Clinical Oncology

3146



Skin-Directed Therapy for Cutaneous Metastases

‘(Apnis AQ s|ie1ap ABOJO1SIY UO uoIlewWIOUl 104 ‘AjUO Buljuo ‘| o|ge] Xipuaddy 8ss) sasAjeue dnoibgns 1o} ABojols!

'POIE}S 10U PasN elIs}IO asuodsal JO IBOAS
‘pasn uoniulep ,sioyiny ‘paisl| Ajpoldxe jou uoue s
‘pamo|e/pasn Adesayl d1LUBISAS 1UBLINOUOD L

Aq pepinip Apnis,

‘Adeleyy |eoidoy ‘| |

‘aseasIp 9|qe1s ‘qs ‘Adelayilolpes ‘1Y ‘esuodsal |ened ‘Yd ‘Adeleayl oiweuApoloyd ‘1 Qd ‘e|gejieAe 1ou ‘YN ‘Adesayl [euoisalesiul ‘17| ‘Adesaylowaydoiiosle ‘193 ‘esuodsal 919|dwod ‘YD SuolielAIqqy

dd + HO Ll 8151034 8 1ad + 11 Ll Ll 0L0c scl€ 1917
dd + 40 6 Jeaddesip,, pue .s|qedjedw, vL Lr+1r 8sL oL L002 gele 10 usaI9
Hd + 4D 9 S399M 7 = SUOISS| UINS paleal ||e Jo eoueleaddesiq < 14+11 £ / €002 z1B 18 1e]
dd + HO gl «Alerejdwod pases|),, 7l 14 + 17 6l 6l 861 e|€ 19 1edlussld
dd + HO c (OSEOSIP [enpisal 8|qel081ep Aue Jo 9oussqy,, 0 411 0L oL 4404 2| 18 sWepy
dd + 40 124 «osuodsal e19|dwo),, 6l 11 gy g [4%04 1p/B 38 ulol4
$Hd + HO L §.BUBIIO OHM P OIA,, € 411 ol ol L10C ovl® 1® lezejeg
£4d + 4D / S30OM { = 10} SUOISS| peleall ||e jo ourieaddesip 818|dwo)) L IR 74 FA% 9002 .pel® 18 J8apus|i3
dd + 40 8 6L61 "OHM & +11 6l 144 L00Z pzI€ 18 pieuosT
$Hd + 4O ¥ §OHM 0 411 8l 8l 000C gele 18 Binqualows
dd + 4D el S300M = 10} SUOISS| paleall |[e JO soueieaddesip a18|dwio) [ 11 0g 0g 6661 zcle 18 16oMmIB |
dd + 40 Ll §OHM 3 +11 ¢S 4s} €661 (el 38 1ebun
$Hd + HO L (uoissiwal 838|dwo),, 14 11 ve 144 661 (zI© ¥o 19bun
$Hd + 4O oLL SUuoW g Jo} LpmoiBal ou ‘uoiss| Jo sdueleaddesiq voL 1 ves 8y  0l0Z o2 10 3pIopA
dd + 40 Sl 0002 ‘1S1034 14 171 jeiet4 q8 010z 5zIB 10 uenjipeg
dd + 4O Ll 000z ‘1S1034 6 171 9C Ll 800¢ ozlB 18 uosdwoy |
asuodsey asuodsey aA109lqO 4D Jo uoniueq 4D YHAA Adesoy]  suoise suaned JesA Apnig
aA1398[gQ O uouleq YHAA SUoISeT Jo "ON SuoISaT 4O "'ON 1820 JO 'ON 40 'ON
(PONUIUOD) SOSBISBISIN US 10} saldelay] pe1oalig-unS JO SaipniS aA0edsold °L ajqel

3147

© 2014 by American Society of Clinical Oncology

Www.jco.org



Spratt et al

Records identified through Additional records identified
bibliographic database searching through other sources

(N = 3,505) (n=15)

Records after duplicates removed
(n =2,955)

Records screened

Records excluded

(n = 2,955) (n=2,357)
Full-text articles assessed for eligibility __ Full-text articles excluded
(n =598) (n = 475)

Full-text articles assessed
for study design
(n=123)

Full-text articles excluded (n =76)

— Excluded for re-reporting data (n = 16)

Excluded for retrospective (n =60)
study design

Studies included in quantitative meta-analysis (n=47)
and qualitative synthesis
Electrochemotherapy* (n=11)
Photodynamic therapy (n=5)
Radiotherapy (n=2)
Intralesional therapy* (n=18)
Topical therapy (n=9)
Combination therapyt (n=4)

Fig 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses
flow diagram of the literature review process for skin-directed therapy of
cutaneous metastases. (*) A randomized controlled trial comparing electrochem-
otherapy with intralesional therapy was divided by treatment modality. () More
than one skin-directed therapy was used.

regression (Table 1). The CR rate for all included studies was 35.5%
(95% CI, 27.6% to 44.2%) according to the random effects model
(heterogeneity test, Q = 661.907; 2 =93.201; P < .001; Fig2).

ORR

All 4,313 CMs were assessable for ORR analyses, of which 2,970
(68.9%) had ORRs. ORR was defined in 42 studies as the sum of CR
plus PR, three used = 25% reduction from pretreatment size, and two
used other definitions (Table 1). The ORR for all studies was 60.2%
(95% CI, 50.6% to 69.0%; Q = 892.278; I* = 94.621; P < .001; Fig 3).

Secondary End Points

For response by treatment modality, CR ranged from 12.9%
(95% CI, 5.4% to 27.5%) for TT to 67.8% (95% CI, 38.8% to 87.4%)
for PDT (Fig 4). By treatment modality, ORR ranged from 42.1%
(95% CI, 22.3% to 64.9%) for TT to 83.8% (95% CI, 37.9% to 97.8%)
for RT (Fig 5). Three of the four combination studies used TT, with
CR rate of 58.0% (95% CI, 27.7% to 83.3%) and ORR of 78.1% (95%
CI, 44.1% to 94.1%).

Histology

Breast carcinoma and melanoma represented 96.8% of the CMs
analyzed. They had nearly identical ORRs of 54.5% (95% CI, 48.3% to
60.7%) and 54.0% (95% CI, 48.3% to 59.7%), respectively. Of the
remaining histologies, responses ranged from 50% for Kaposi’s sar-
coma and angiosarcoma to 83% for adenocarcinoma of unknown

3148 © 2014 by American Society of Clinical Oncology

primary and mucosal squamous carcinoma of the head and neck
(Appendix Fig A2, online only).

Recurrence Rates

Eleven studies had extractable recurrence information for CMs
after initial ORR. From the 4,313 CMs initially evaluable, 2,970 had an
ORR, of which only 333 (11.2%) had recurrence information for
analysis. Seventy-two lesions experienced a recurrence at time of last
follow-up, with an overall recurrence rate estimated at 9.2% (95% CI,
3.7% to 21.2%; Appendix Fig A3, online only).

Qualitative Analyses

Twenty-three studies (48.9%) used a formal toxicity scale (15
used various forms of the Common Terminology Criteria for Adverse
Events, seven used WHO, and one used a custom scale); an additional
three studies reported toxicity grade but did not define the scale used
(Appendix Table A5). Treatment was well tolerated in an estimated
862 (94.2%) of 915 patients (grade = 2 toxicity or the equivalent).
Thirty-nine patients (4.3%) experienced grade 3 local or systemic
toxicity. Fourteen patients (1.5%) experienced grade 4 toxicities, three
related to disseminated intravascular coagulation of unknown rela-
tion to the local ILT and seven related to various cytopenias or pleural
effusion in a study that used concurrent systemic therapy with local
ILT. The remaining four grade 4 toxicities were defined by exfoliative
or ulcerative dermatitis.

Treatment site pain was highly treatment specific. In patients
treated with ILT, pain was most commonly reported as injection site
pain, which occurred in approximately 21% to 72% of patients and
was often transient. Pain resolution after ECT varied across studies
from near complete resolution to 49% of patients having mild pain 1
month post-treatment.”** Local pain from PDT was reported to
occur in up to 95% of patients and typically resolved within 3 weeks.
Multiple TT studies reported local pain but did not report duration or
resolution of pain symptoms. The two RT studies did not report on
pain symptoms.

QoL

Five studies used formal measures to assess QOL: three used the
visual analog scale, one used a custom four-point pain scale, and one
used the Rotterdam Symptom Checklist and a Body Image Scale
(Appendix Table A6).'>*'* QOL results demonstrated that treat-
ment of CMs decreased psychological distress from baseline to last
follow-up.** ECT increased mean pain scores up to 15 minutes post-
treatment and reduced pain scores below pretreatment values there-
after.”> Combined TT and RT reduced the number of daily wound
dressing changes and pain scores."

Publication Bias

A funnel plot of studies used to calculate CR rates (Appendix Fig
A4, online only) demonstrated asymmetry that was confirmed with
Egger’s regression test (P < .001), indicating the presence of publica-
tion bias. When adjusting for this bias by using the trim-and-fill
method, the original observed CR rate of 35.5% increased to 61.7%
(95% CI, 52.6% to 70.1%). ORRs did not appear to be subject to
significant publication bias, with relative symmetry present in the
funnel plot (Appendix Fig A5, online only), confirmed with Egger’s
regression test (P = .06).

JOURNAL OF CLINICAL ONCOLOGY
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Event Lower Upper Relative
Study name Modality rate limit limit Total Event rate and 95% ClI weight (%)
Bedikian et al ILT 0.016 0.006 0.041 4/255 E 2.35
Unger et al TT* 0.019 0.003 0.124 1/52 ! 1.55
Gonzalez et al ILT 0.026 0.007 0.098 277 ! 2.00
Smorenburg et al TT* 0.026 0.002 0.310 0/18 ! 1.06
Triozzi et al ILT 0.033 0.002 0.366 0/14 : 1.06
Stopeck et al ILT 0.034 0.005 0.208 129 : 1.54
Eilender et al TT* 0.042 0.006 0.244 1124 | : 1.53
Adams et al T 0.045 0.003 0.448 oo [l 1.05
Kimata et al ILT 0.083 0.005 0.622 0/5 —ia , 1.02
Kendler et al ECT 0.089 0.043 0.174 7/79 { =2 ! 252
Leonard et al TT* 0.105 0.026 0.337 2/19 A 1.95
Sersa et al ECT* 0.111 0.036 0.293 3/27 e ! 2.17
Dummer et al ILT* 0.120 0.039 0.313 3/25 — | 2.17
Gaudy et al ILT 0.125 0.031 0.386 2/16 Al 1.94
Nathanson et al ILT 0.136 0.045 0.348 3/22 —— 2.16
Unger et al T 0.167 0.064 0.369 4/24 —— 2.28
Hofmann et al ILT* 0.200 0.027 0.691 1/5 . : 2.26
Sperduto et al PDT 0.200 0.077 0.428 4/20 —-—-— 1.41
Terwogt et al T 0.233 0.116 0.415 7/30 —— 2.46
Byrne et al ILT 0.263 0.114 0.498 5/19 =l 2.32
Hoeller et al ILT 0.286 0.072 0.673 217 - 1.81
Salazar et al TT 0.300 0.100 0.624 3/10 1 2.04
Thompson et al ILT 0.346 0.191 0.543 9/26 —— 2.49
Cairnduff et al PDT 0.357 0.157 0.624 5/14 s 2.26
Rodriguez-Cuevas etal ~ ECT 0.379 0.224 0.564 11/29 S T 2.53
Green et al TT+ILT 0.416 0.346 0.489 74/178 = 2.78
Heller et al ECT 0.417 0.185 0.692 5/12 il 2.22
Florin et al TT 0.422 0.288 0.569 19/45 == 2.64
Lai et al TT +RT 0.429 0.144 0.770 317 - 1.92
Gaudy et al ECT* 0.458 0.275 0.654 11/24 T 2.50
Oratz et al ILT 0.467 0.405 0.530  114/244 ! 2.80
Campana et al ECT 0.543 0.379 0.698 19/35 T 2.59
Quaglino et al ECT 0.584 0.519 0.645  136/233 ! = 2.80
Menendez et al RT 0.591 0.486 0.688 52/88 : —i_— 2.73
Matthiessen et al ECT 0.617 0.515 0.709 58/94 : —— 2.74
Byrne et al ECT 0.642 0.505 0.758 34/53 : —— 2.66
Overgaard et al RT 0.667 0.406 0.854 10/15 | = 2.28
Li et al TT +PDT 0.727 0.414 0.910 8/11 E il 2.07
Marty et al ECT 0.737 0.666 0797  126/171 : —-- 2.77
Plesnicar et al ILT + RT 0.737 0.502 0.886 14/19 ; —— 2.32
Baas et al PDT* 0.750 0.522 0.892 15/20 ! —— 2.33
Benevento et al ECT 0.754 0.676 0.817  107/142 ! -8 2.75
Weide et al ILT 0.787 0.759 0.813  704/894 ! - 2.82
Radny et al ILT 0.882 0.834 0.917  209/237 : : | 2.75
Mang et al PDT 0.919 0.839 0.961 79/86 ! — 2.52
Kaplan et al PDT 0.964 0.616 0.998 13/13 — 106
Overall 0.355 0.276 0.442 -
Heterogeneity test Q= 661.907, # =93.201, P<.001 E
0 0.5 1.0

Fig 2. Meta-analysis of complete response. NOTE. Total column indicates No. of complete responses/No. of cutaneous metastases. ECT, electrochemotherapy; ILT,
intralesional therapy; PDT, photodynamic therapy; RT, radiotherapy; TT, topical therapy. (*) Concurrent systemic therapy was used and/or allowed.

Decreasing symptom burden through palliative treatment can im-
prove QOL, a goal often secondary only to improving survival in
patients with cancer.””*® CMs are increasingly prevalent and occur in
approximately 10% of patients with metastatic cancer.” Some cancers
have a predilection for CMs, such as breast carcinoma and melanoma,
in which the rate of CMs is nearly the same as that for brain metastasis
(25% and 45%, respectively).'! Despite the prevalence of CMs, there
are no guidelines for managing CMs with skin-directed therapy, and
most textbooks reviewing CMs have little information on treatment.*

This meta-analysis was designed to ascertain the efficacy of a
variety of skin-directed therapies commonly used to treat CMs. The

Www.jco.org

data suggest that a majority of patients will respond to skin-directed
therapy, and recurrence is infrequent. Moreover, toxicity appears
minimal, and data suggest an improvement in QOL.'**"** Systemic
therapy alone often has limited efficacy in CMs, with several series
reporting ORRs of approximately 25%.>'! The summary 60.2% ORR
observed in this study clearly demonstrates the value of treating CMs
with skin-directed therapy.

ECT typically involves electroporation of the cytotoxic drugs
bleomycin and cisplatin. ECT has been shown to be more efficacious
than ILT alone or systemic therapy alone.”®** A meta-analysis of ECT
for cutaneous and/or subcutaneous malignancy (including primary
nonmetastatic disease) reported a crude CR rate of 59%.° This is
comparable with our crude CR rate of ECT for CMs of 57.5% (and the
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Event Lower Upper Relative
Study name Outcome rate limit limit Total Event rate and 95% CI weight (%)
Triozzi et al ILT 0.033 0.002 0.366 0/14 F E 1.08
Bedikian et al ILT 0.059 0.036 0.095 15/255 [ ] ' 2.39
Kendler et al ECT 0.089 0.043 0.174 7/79 {1~ \ 2.27
Gonzalez et al ILT 0.091 0.044 0.179 777 B ' 2.27
Stopeck et al ILT 0.172 0.074 0.353 5/29 ) ‘ 2.16
Adams et al TT 0.200 0.050 0.541 2/10 1 ‘ 1.79
Unger et al (1993) TT* 0.212 0.121 0.343 11/52 — E 2.33
Smorenburg et al TT* 0.222 0.086 0.465 4/18 —i— ' 2.07
Dummer et al ILT* 0.240 0.112 0.442 6/25 _— ! 2.19
Eilender et al TT* 0.292 0.146 0.498 7/24 —— ' 2.21
Unger et al (1992) TT 0.292 0.146 0.498 7/24 _ ! 2.21
Stewart et al ILT 0.304 0.153 0.515 7/23 _—] Tt 1 2.21
Byrne et al ILT 0.316 0.149 0.548 6/19 1 \ 2.16
Cairnduff et al PDT 0.357 0.157 0.624 5/14 Tt ; 2.09
Gaudy et al ILT* 0.375 0.179 0.623 6/16 _ 2.14
Hofmann et al ILT 0.400 0.100 0.800 2/5 . : 1.63
Leonard et al TT* 0.421 0.226 0.644 8/19 _— 2.20
Thompson et al ILT 0.423 0.252 0.615 11/26 —-——} 2.27
Terwogt et al TT 0.433 0.271 0.612 13/30 —-,—— 2.30
Nathanson et al ILT 0.455 0.265 0.659 10/22 T 2.24
Sersa et al ECT* 0.481 0.304 0.664 13/27 ! 2.28
Cascinelli et al ILT 0.511 0.371 0.649 24/47 : 2.37
Green et al TT+ILT 0.517 0.444 0.589 92/178 i 2.46
Oratz et al ILT 0.533 0.470 0.595 130/244 | 2.47
Gaudy et al ECT* 0.583 0.383 0.759 14/24 __-,_ 2.05
Heller et al ECT 0.583 0.308 0.815 7/12 - 2.25
Sperduto et al PDT 0.650 0.426 0.823 13/20 =l 2.19
Menendez et al RT 0.693 0.590 0.780 61/88 2.41
Salazar et al TT* 0.700 0.376 0.900 7/10 1.92
Hoeller et al ILT 0.714 0.327 0.928 5/7 1.73
Byrne et al ECT 0.736 0.602 0.837 39/53 2.35
Plesnicar et al ILT + RT 0.789 0.554 0.919 15/19 2.08
Weide et al ILT 0.794 0.766 0.819 710/894 2.49
Kimata et al ILT 0.800 0.309 0.973 4/5 1.39
Matthiessen et al ECT 0.809 0.716 0.876 76/94 2.39
Cohen et al ILT 0.845 0.817 0.869 647/766 2.48
Marty et al ECT 0.848 0.786 0.894 145/171 2.43
Lai et al TT +RT 0.857 0.419 0.980 6/7 1.44
Baas et al PDT* 0.900 0.676 0.975 18/20 1.85
Campana et al ECT 0.914 0.766 0.972 32/35 2.03
Benevento et al ECT 0.923 0.866 0.957 131/142 2.35
Quaglino et al ECT 0.927 0.886 0.954 216/233 2.40
Rodriguez-Cuevas et al ECT 0.931 0.763 0.983 27/29 1.86
Li et al TT + PDT 0.958 0.575 0.997 11/11 1.07
Kaplan et al PDT 0.964 0.616 0.998 13/13 1.08
Overgaard et al RT 0.969 0.650 0.998 15/15 1.08
Radny et al ILT 0.970 0.939 0.986 230/237 2.28
Florin et al TT 0.978 0.858 0.997 44/45 1.51
Mang et al PDT 0.994 0.915 1.000 86/86 1.10
Overall 0.602 0.506 0.690
T
Heterogeneity test Q = 892.278, P = 94.621, P< .001 0 0.5 1.0

Fig 3. Meta-analysis of objective response. NOTE. Total column indicates No. of objective responses/No. of cutaneous metastases. ECT, electrotherapy; ILT,
intralesional therapy; PDT, photodynamic therapy; RT, radiotherapy; TT, topical therapy. (*) Concurrent systemic therapy was used and/or allowed.

estimated summary CR rate of 47.5%; Fig 3). ECT is often performed
as an inpatient procedure and most commonly requires general anes-
thesia; however, studies have successfully used local anesthesia
alone.”” ECT is often performed in = 30 minutes, but multiple treat-
ments may be necessary. Pain is commonly reported, but general
anesthesia can obviate this, and more than 90% of patients would
agree to undergo another treatment if indicated.”>*° ECT use, espe-
cially in Europe, appears to be increasing since the publication of the
European Standard Operating Procedures for Electrochemotherapy
in 2006, a multicenter study standardizing the use of ECT for both
primary and metastatic cancers.”>’%”!
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PDT has been extensively studied for premalignant and primary
skin cancers, with more than 40 RCT's analyzed in a systematic review
in 2010.”> However, there have been no RCTs of PDT for the treat-
ment of CMs to date. Treatment times depend on whether an intra-
venous or topical photosensitizer is used but typically last less than 90
minutes. PDT is associated with treatment site pain that is mitigated
by local anesthesia or oral analgesics.

RT is commonly used for the palliation of bone and brain metas-
tases,'”'®”? but only two prospective trials have assessed RT for
treating CMs.>>>® A unique advantage of RT is the ability to penetrate
to any depth by selecting an appropriate type and energy of radiation.
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Treatment Event Lower Upper Relative

Study name Modality rate limit limit Event rate and 95% Cl weight (%)
Kendler et al ECT 0.089 0.043 0.174 - 8.93
Sersa et al ECT 0.111 0.036 0.293 —— 7.84
Rodriguez-Cuevas et al ECT 0.379 0.224 0.564 ——— 8.99
Heller et al ECT 0.417 0.185 0.692 - 7.99
Gaudy et al ECT 0.458 0.275 0.654 ——— 8.87
Campana et al ECT 0.543 0.379 0.698 ——— 9.18
Quaglino et al ECT 0.584 0.519 0.645 - 9.81
Matthiessen et al ECT 0.617 0.515 0.709 —— 9.62
Byrne et al ECT 0.642 0.505 0.758 —— 9.38
Marty et al ECT 0.737 0.666 0.797 —_— 9.72
Benevento et al ECT 0.754 0.676 0.817 -_— 9.67

Overall 0.475 0.303 0.653 —_—

Q =100.79, 12=90.09, P < .001
Bedikian et al ILT 0.016 0.006 0.041 - 7.62
Gonzalez et al ILT 0.026 0.007 0.098 -— 6.59
Triozzi et al ILT 0.033 0.002 0.366 — 3.64
Stopeck et al ILT 0.034 0.005 0.208 - 5.18
Kimata et al ILT 0.083 0.005 0.622 3.53
Dummer et al ILT 0.120 0.039 0.313 ——— 7.09
Gaudy et al ILT 0.125 0.031 0.386 ————— 6.40
Nathanson et al ILT 0.136 0.045 0.348 —— 7.06
Hofmann et al ILT 0.200 0.027 0.691 - 4.76
Byrne et al ILT 0.263 0.114 0.498 - 7.54
Hoeller et al ILT 0.286 0.072 0.673 - 6.01
Thompson et al ILT 0.346 0.191 0.543 ——e 8.02
Oratz et al ILT 0.467 0.405 0.530 - 8.89
Weide et al ILT 0.787 0.759 0.813 - 8.95
Radny et al ILT 0.882 0.834 0.917 8.74

Overall 0.214 0.120 0.354

Q =373.62, 12=96.25, P < .001
Sperduto et al PDT 0.200 0.077 0.428 —_— 21.63
Cairnduff et al PDT 0.357 0.157 0.624 21.65
Baas et al PDT 0.750 0.522 0.892 ——— 22.22
Mang et al PDT 0.919 0.839 0.961 23.80
Kaplan et al PDT 0.964 0.616 0.998 — 10.69

Overall 0.678 0.389 0.875 —:ﬁ"

Q=41.67,1>=90.40, P< .001
Menendez et al RT 0.591 0.486 0.688 — — 54.00
Overgaard et al RT 0.667 0.406 0.854 — 46.00

Overall 0.627 0.228 0.905 F—————

Q =0.305, I?<0.001, P=.581
Unger et al, 1993 TT 0.019 0.003 0.124 — 9.55
Smorenburg et al TT 0.026 0.002 0.310 P—— 6.70
Eilender et al TT 0.042 0.006 0.244 - o 9.46
Adams et al TT 0.045 0.003 0.448 e —— 6.62
Leonard et al TT 0.105 0.026 0.337 — 11.79
Unger et al, 1992 TT 0.167 0.064 0.369 —— 13.57
Terwogt et al TT 0.233 0.116 0.415 —— 14.54
Salazar et al TT 0.300 0.100 0.624 -5 12.30
Florin et al TT 0.422 0.288 0.569 =l 15.46

Overall 0.129 0.054 0.275 e

Q =26.36, I>=69.65, P=.001
Green et al TT + ILT 0.416 0.346 0.489 —— 29.96
Lai et al TT +RT 0.429 0.144 0.770 21.53
Li et al TT + PDT 0.727 0.414 0.910 - 22.98
Plesnicar et al ILT + RT 0.737 0.502 0.886 e — 25.53

Overall 0.580 0.277 0.833 —-iﬁ-—

Q=9.46,1>=68.29, P=.024

0 0.5

Fig 4. Meta-analysis of complete response by skin-directed therapy. ECT, electrochemotherapy; ILT, intralesional therapy; PDT, photodynamic therapy; RT,
radiotherapy; TT, topical therapy.
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Treatment Event Lower Upper Relative

Study name Modality rate limit limit Event rate and 95% Cl weight (%)
Kendler et al ECT 0.089 0.043 0.174 — 9.20
Sersa et al ECT 0.481 0.304 0.664 e — 9.24
Heller et al ECT 0.583 0.308 0.815 - 8.36
Gaudy et al ECT 0.583 0.383 0.759 —— 9.13
Byrne et al ECT 0.736 0.602 0.837 —— 9.51
Matthiessen et al ECT 0.809 0.716 0.876 — 9.66
Marty et al ECT 0.848 0.786 0.894 — 9.79
Campana et al ECT 0.914 0.766 0.972 —_— 8.27
Benevento et al ECT 0.923 0.866 0.957 - 9.50
Quaglino et al ECT 0.927 0.886 0.954 - 9.69
Rodriguez-Cuevas et al ECT 0.931 0.762 0.983 — 7.63

Overall 0.754 0.577 0.873 s

Q =154.35, I?=93.52, P<.001
Triozzi et al ILT 0.033 0.002 0.366 —— 2.94
Bedikian et al ILT 0.059 0.036 0.095 - 6.26
Gonzalez et al ILT 0.091 0.044 0.179 —— 5.97
Stopeck et al ILT 0.172 0.074 0.353 g — 5.71
Dummer et al ILT 0.240 0.112 0.442 — 5.77
Stewart et al ILT 0.304 0.153 0.515 ——— 5.81
Byrne et al ILT 0.316 0.149 0.548 —— 5.70
Gaudy et al ILT 0.375 0.179 0.623 e e 5.63
Hofmann et al ILT 0.400 0.100 0.800 4.37
Thompson et al ILT 0.423 0.252 0.615 5.96
Nathanson et al ILT 0.455 0.265 0.659 ——— 5.88
Cascinelli et al ILT 0.511 0.371 0.649 —e— 6.21
Oratz et al ILT 0.533 0.470 0.595 —— 6.46
Hoeller et al ILT 0.714 0.327 0.928 - 4.61
Weide et al ILT 0.794 0.766 0.819 - 6.49
Kimata et al ILT 0.800 0.309 0.973 3.75
Cohen et al ILT 0.845 0.817 0.869 - 6.48
Radny et al ILT 0.970 0.939 0.986 - 6.00

Overall 0.445 0.295 0.606 . S e—

Q =542.00, I =96.86, P < .001
Cairnduff et al PDT 0.357 0.157 0.624 —_— 24.92
Sperduto et al PDT 0.650 0.426 0.823 e — 26.11
Baas et al PDT 0.900 0.676 0.975 —— 22.21
Kaplan et al PDT 0.964 0.616 0.998 — 13.26
Mang et al PDT 0.994 0.915 1.000 - 13.49

Overall 0.837 0.562 0.954 ——-ﬂ:—

Q=22.24,1?>=82.02, P<.001
Menendez et al RT 0.693 0.590 0.780 —] = 68.26
Overgaard et al RT 0.969 0.650 0.998 —_— 31.74

Overall 0.838 0.379 0.978 ——

Q=3.24,1?=69.12, P=.072
Adams et al TT 0.200 0.050 0.541 - 9.73
Unger et al, 1993 TT 0.212 0.121 0.343 —— 12.46
Smorenburg et al TT 0.222 0.086 0.465 —— 11.19
Unger et al, 1992 TT 0.292 0.146 0.498 —_— 11.90
Eilender et al TT 0.292 0.146 0.498 —— 11.90
Leonard et al T 0.421 0.226 0.644 e 11.81
Terwogt et al TT 0.433 0.271 0.612 ——— 12.32
Salazar et al T 0.700 0.376 0.900 - 10.39
Florin et al TT 0.978 0.858 0.997 — 8.30

Overall 0.421 0.223 0.648 —_— —

Q=31.90, 1?=74.92, P<.001
Green et al TT+ILT 0.517 0.444 0.589 == 34.39
Plesnicar et al ILT + RT 0.789 0.554 0.919 —_— 29.36
Lai et al TT +RT 0.857 0.419 0.980 —— 20.64
Li et al TT + PDT 0.958 0.575 0.997 — 15.62

Overall 0.781 0.441 0.941

Q=11.05,1?=72.86, P=.011

0 0.5 1.0

Fig 5. Meta-analysis of objective response by skin-directed therapy. ECT, electrochemotherapy; ILT, intralesional therapy; PDT, photodynamic therapy; RT,

radiotherapy; TT, topical therapy.

3152  © 2014 by American Society of Clinical Oncology

JOURNAL OF CLINICAL ONCOLOGY




Skin-Directed Therapy for Cutaneous Metastases

Treatments are typically given in several fractions over a period of
weeks. Two studies used RT as part of combination therapy; high
ORRs were observed, demonstrating the ability of TT or ILT to inter-
act favorably with RT. Adverse effects primarily consist of local inflam-
matory symptoms.

ILT typically involves the injection of cytotoxic or immuno-
modulatory agents directly or perilesionally to the CMs.***” Despite
two RCTs demonstrating superior efficacy of ECT over ILT, ILT can
be a simple and effective treatment with limited adverse effects. ECT
often requires general anesthesia, but ILT requires only local anesthe-
sia. ILT often requires multiple treatment visits, with the majority of
studies reporting two or more visits, and some reporting five or
more Visits.

TT for CMs was originally described using miltefosine, but three
prospective trials with imiquimod have recently been reported. Both
agents rely on enhancing the immune response against tumor cells.
Most studies reported a median duration of therapy of = 8 weeks, with
some more than 1 year. Topical monotherapy appeared to have the
lowest response rates in this meta-analysis; however, response rates
were improved in the three studies that combined TT with another
skin-directed therapy.'>***

We detected a less common form of publication bias among the
studies analyzed; CR rates were significantly greater in larger studies.
The reason for this is unclear but could be a result of factors associated
with the ability to conduct a large study. Experienced institutions with
a large volume of CMs were likely able to conduct larger studies and
may have selected patients for successful treatment more effectively.
These institutions may have also had more technical sophistication
which led to improved outcomes. A related possibility is that treat-
ment efficacy improved over time. To explore this possibility, an
analysis was performed to determine whether year of publication was
associated with response rates. There was no correlation between CR
or ORR and year of publication (data not shown).

The analyses presented here had some limitations. Our study
demonstrated significant study heterogeneity; hence, a conservative
estimate of response by using a random-effects model was performed.
Although all studies but one were prospective clinical trials, only 17%
were RCTs. There is likely inherent bias in patient selection for partic-
ular skin-directed therapies (many of which have been shown to affect
skin-directed therapy outcome), such as tumor size,”* number of
CMs,*! and depth of invasion,*' which we were unable to standardize
and integrate into our analyses. Because of these limitations, direct
comparison of outcomes by treatment modality was not performed.
Studies were limited to those in the English language, which may have
introduced bias. Prospective data on surgical excision of CMs exclu-
sively was not found in our literature search (metastasectomy trials
often grouped resection of lymph nodes and CM resection to-
gether).”>”® Finally, response criteria were heterogeneous. However,

we extensively recorded and categorized the response criteria to aid in
the interpretation of the data.

In conclusion, this study was designed to elucidate the efficacy of
skin-directed therapies for CMs. The results suggest that response
rates were heterogeneous but high, with low recurrence rates and
minimal toxicity. In addition, improvements in QOL were reported.
To develop evidence-based guidelines and improve outcomes for the
treatment of CM, response, criteria will need to be standardized, and
RCTs will be necessary to define treatment algorithms on the basis of
specific patient and CM characteristics, and an improved grasp of the
potential benefits of combination or sequential skin-directed thera-
pies is requisite. Skin-directed therapy should be considered an effec-
tive component of the cancer treatment armamentarium.
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Table A4. Recurrence Details

Study Year Local Therapy Recurrence Rate
Heller et al* 1996 ECT 0of3
Heller et al* 1996 ECT 0of2
Sersa et al 2000 ECTT NA
Rodriguez-Cuevas et al* 2001 ECT NA
Rodriguez-Cuevas et al* 2001 ECT NA
Rodriguez-Cuevas et al* 2001 ECT NA
Byrne et al 2005 ECT 00of17
Gaudy et al 2006 ECTT 2 of 24
Marty et al 2006 ECT NA
Quaglino et al 2008 ECT 54 of 216
Matthiessen et al 2011 ECT NA
Benevento et al 2012 ECT NA
Campana et al 2012 ECT 5 of 35 (additional ECT sessions allowed)
Kendler et al* 2013 ECT NA
Kendler et al* 2013 ECT NA
Sperduto et al 1991 PDT NA
Cairnduff et al 1994 PDT 0of5
Baas et al 1996 PDTt NA
Kaplan et al 1998 PDT 00f13
Mang et al 1998 PDT 0 of 86
Overgaard et al 1985 RT 20of 156
Menendez et al 2009 RT NA
Cohen et al 1978 ILT NA
Nathanson et al 1979 ILT NA
Cascinelli et al 1993 ILT NA
Stewart et al” 1999 ILT NA
Stewart et al” 1999 ILT NA
Hoeller et al 2001 ILT
Stopeck et al 2001 ILT NA
Radny et al 2003 ILT NA
Oratz et al 2003 ILT NA
Byrne et al 2005 ILT 0of 19
Triozzi et al 2005 ILT NA
Gonzalez et al 2006 ILT 0of 16
Kimata et al 2006 ILT NA
Gaudy et al 2006 ILTT NA
Dummer et al 2008 ILTt NA
Hofmann et al 2008 ILT NA
Thompson et al 2008 ILT NA
Bedikian et al 2010 ILT 90of 156
Weide et al 2010 ILT NA
Unger et al 1992 TT NA
Unger et al 1993 TTt NA
Terwogt et al 1999 T NA
Smorenburg et al 2000 TTt NA
Leonard et al 2001 TTt NA
Eilender et al” 2006 TT+ NA
Eilender et al* 2006 TT NA
Eilender et al* 2006 TT NA
Eilender et al” 2006 T NA
Eilender et al* 2006 T NA
Salazar et al 2011 TTt NA
Florin et al 2012 T 0of 44
Adams et al 2012 TTt NA
Plesnicar et al 1982 ILT + RT NA
Lai et al 2003 TT + RT NA
Green et al 2007 TT + ILT NA
Li et al 2010 TT + PDT NA

Abbreviations: ECT, electrochemotherapy; ILT, intralesional therapy; NA, not available; PDT, photodynamic therapy; RT, radiotherapy; TT, topical therapy.
*Study split up by histology.
TSystemic therapy allowed.

Www.jco.org © 2014 by American Society of Clinical Oncology
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Table A6. QOL Details

Local
Study Year Therapy QOL Scales Used Results
Marty et al 2006 E@) VAS Patients treated with general anesthesia had lower pain scores than those
with local anesthesia; 93% would be willing to undergo another
treatment if indicated.

Campana et al 2012 ECT Four-point pain scale Pain scores improved from 1 week to 1 month post-ECT. Pain worsened

with increased number of ECT treatments.

Kendler et al 2013 ECT VAS and two Mean pain scores increased at time of treatment, but dropped below
custom QOL baseline value by 15 minutes post-treatment and remained low. QOL
questions questions demonstrated improvement in all patients.

Leonard et al 2001 T Rotterdam Symptom Improved psychological distress from baseline and over placebo at last
Checklist and a follow-up.
body image scale

Lai et al 2003 TT + RT Change in daily Treatment significantly reduced need for daily wound dressing changes
wound dressings and pain.
and VAS

*Systemic therapy allowed.

Abbreviations: ECT, electrochemotherapy; QOL, quality of life; RT, radiotherapy; TT, topical therapy; VAS, visual analogue scale (to assess pain).

Table A7. Jadad Scale for Randomized Controlled Trials

Jadad Scale®®

Study Year Randomization Blinding Withdrawal Total
Sersa et al 2000 1 0 0 1
Byrne et al 2005 1 0 1 2
Gaudy et al 2006 1 0 1 2
Overgaard et al 1985 1 0 0 1
Cohen et al 1978 2 0 0 2
Nathanson et al 1979 2 0 1 3
Cascinelli et al 1993 2 2 1 5
Leonard et al 2001 1 1 1 3

Www.jco.org
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Table A8. National Institutes of Health Level of Evidence Scale (all studies)

Study Year Level of Evidence®*
Heller et al 1996 2
Sersa et al 2000 1B
Rodriguez-Cuevas et al 2001 2
Byrne et al 2005 1B
Gaudy et al 2006 1B
Marty et al 2006 2
Quaglino et al 2008 2
Matthiessen et al 2011 2
Benevento et al 2012 3B
Campana et al 2012 2
Kendler et al 2013 2
Sperduto et al 1991 2
Cairnduff et al 1994 2
Baas et al 1996 2
Kaplan et al 1998 2
Mang et al 1998 2
Overgaard et al 1985 1B
Menendez et al 2009 2
Cohen et al 1978 1B
Nathanson et al 1979 1B
Cascinelli et al 1993 1A
Stewart et al 1999 2
Hoeller et al 2001 2
Stopeck et al 2001 2
Radny et al 2003 2
Oratz et al 2003 2
Triozzi et al 2005 2
Gonzalez et al 2006 1B
Kimata et al 2006 2
Dummer et al 2008 2
Hofmann et al 2008 2
Thompson et al 2008 2
Bedikian et al 2010 2
Weide et al 2010 2
Unger et al 1992 2
Unger et al 1993 2
Terwogt et al 1999 2
Smorenburg et al 2000 2
Leonard et al 2001 1A
Eilender et al 2006 2
Salazar et al 2011 2
Florin et al 2012 2
Adams et al 2012 2
Plesnicar et al 1982 2
Lai et al 2003 2
Green et al 2007 2
Lietal 2010 2

© 2014 by American Society of Clinical Oncology
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Fig A1. Examples of morbidity of cutaneous metastases. (A-C) Representative examples of cutaneous metastases from patients with melanoma.
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Event Lower Upper
Study name Histology rate limit limit Total Event rate and 95% Cl
Heller et al (b) Adenocarcinoma of 0.833 0.194 0.990 2/2 -
unknown primary
Adenocarcinoma of 0.833 0.194 0.990 2/2 —
unknown primary

Eilender et al (c) Angiosarcoma 0.500 0.059 0.941 1/2 L

Angiosarcoma 0.500 0.059 0.941 1/2 — Em————
Eilender et al (a) Breast 0.167 0.042 0.477 2/12 —
Adams et al Breast 0.200 0.050 0.541 2/10 =
Unger et al Breast 0.212 0.121 0.343 11/52 ——
Smorenburg et al Breast 0.222 0.086 0.465 4/18 —a—
Kendler et al (b) Breast 0.241 0.120 0.427 7/29 ——
Stewart et al (a) Breast 0.250 0.063 0.623 2/8 —-
Unger et al Breast 0.292 0.146 0.498 7/24 —i—
Cairnduff et al Breast 0.357 0.157 0.624 5/14 —-
Gaudy et al Breast 0.375 0.179 0.623 6/16 —a—
Leonard et al Breast 0.421 0.226 0.644 8/19 ———
Terwogt et al Breast 0.433 0.271 0.612 13/30 —_—
Sperduto et al Breast 0.650 0.426 0.823 13/20 o e )
Salazar et al Breast 0.700 0.376 0.900 7/10 -
Lai et al Breast 0.857 0.419 0.980 6/7 ——
Baas et al Breast 0.900 0.676 0.975 18/20 ——
Campana et al Breast 0.914 0.766 0.972 32/35 E—— 3
Benevento et al Breast 0.923 0.866 0.957 131/142 -
Rodriguez-Cuevas et al (a) Breast 0.967 0.634 0.998 14/14 —
Mang et al Breast 0.994 0.915 1.000 86/86 —

Breast 0.564 0.385 0.728 374/566 e —
Eilender et al (d) Kaposi's sarcoma 0.500 0.123 0.877 2/4 —-

Kaposi's sarcoma 0.500 0.123 0.877 2/4 —_— B——
Kendler et al (a) Melanoma 0.010 0.001 0.138 0/50 l—
Triozzi et al Melanoma 0.033 0.002 0.366 0/14 r—
Bedikian et al Melanoma 0.059 0.036 0.095 15/255 | ]
Gonzalez et al Melanoma 0.091 0.044 0.179 7177 -
Stopeck et al Melanoma 0.172 0.074 0.353 5/29 —=
Dummer et al Melanoma 0.240 0.112 0.442 6/25 i
Byrne et al Melanoma 0.316 0.149 0.548 6/19 —a—
Stewart et al (b) Melanoma 0.333 0.146 0.594 5/15 —_—
Eilender et al (b) Melanoma 0.400 0.100 0.800 2/5 L
Hofmann et al Melanoma 0.400 0.100 0.800 2/5 i
Thompson et al Melanoma 0.423 0.252 0.615 11/26 —a——
Nathanson et al Melanoma 0.455 0.265 0.659 10/22 —
Sersa et al Melanoma 0.481 0.304 0.664 13/27
Heller et al (a) Melanoma 0.500 0.225 0.775 5/10
Cascinelli et al Melanoma 0.511 0.371 0.649 24/47
Green et al Melanoma 0.517 0.444 0.589 92/178
Oratz et al Melanoma 0.533 0.470 0.595 130/244 -+l
Gaudy et al Melanoma 0.583 0.383 0.759 14/24 ——
Menendez et al Melanoma 0.693 0.590 0.780 61/88 ——
Hoeller et al Melanoma 0.714 0.327 0.928 5/7 L
Byrne et al Melanoma 0.736 0.602 0.837 39/53 ——
Plesnicar et al Melanoma 0.789 0.554 0.919 15/19 ——
Weide et al Melanoma 0.794 0.766 0.819 710/894 |
Kimata et al Melanoma 0.800 0.309 0.973 4/5 L
Cohen (a) Melanoma 0.839 0.781 0.884 167/199 -
Cohen (b) Melanoma 0.847 0.814 0.874 480/567 ||
Quaglino et al Melanoma 0.927 0.886 0.954 216/233 k|
Li et al Melanoma 0.958 0.575 0.997 11/11 —
Rodriguez-Cuevas et al (b) Melanoma 0.964 0.616 0.998 13/13 —
Overgaard et al Melanoma 0.969 0.650 0.998 15/15 —
Radny et al Melanoma 0.970 0.939 0.986 230/237 =
Florin et al Melanoma 0.978 0.858 0.997 44/45

Melanoma 0.585 0.467 0.693 2,357/3,458 10
Rodriguez-Cuevas et al (c) SCC (upper aerodigestive tract) 0.833 0.194 0.990 2/2 -

SCC (upper aerodigestive tract) 0.833 0.194 0.990 2/2 ——
Tumor type variation (P =.003) 0 0.5 1.0

Fig A2. Meta-analysis of objective response by histology. (a-d) indicate unique histology from the same study. NOTE. Total column indicates No. of objective
responses/No. of cutaneous metastases. SCC, squamous cell cancer.
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Skin-Directed Therapy for Cutaneous Metastases

Treatment Event Lower Upper
Study name modality rate limit limit Total Event rate and 95% Cl
Byrne et al ECT 0.028 0.002 0.322 017 | ——
Gaudy et al ECT 0.083 0.021 0.279 2/24 -
Heller et al ECT 0.125 0.007 0.734 0/3 —-
Campana et al ECT 0.143 0.061 0.300 5/35 —7-—
Quaglino et al ECT 0.991 0.871 0.999 54/54 ' —'
ECT 0.245 0.041 0.714 61/133 _
Byrne et al ILT 0.025 0.002 0.298 019 | W—————
Gonzalez et al ILT 0.029 0.002 0.336 0/16 | e
Bedikian et al ILT 0.600 0.348 0.808 9/15 ! _t—
ILT 0.116 0.006 0.748 9/50 bl
Mang et al PDT 0.006 0.000 0.085 0/86 —
Cairnduff et al PDT 0.083 0.005 0.622 0/5 —'
PDT 0.022 0.001 0.248 0/91 <:>
Overgaard et al RT 0.133 0.034 0.405 2/15 —-E-—
RT 0.133 0.034 0.405 2/15 S ——
Florin et al TT 0.011 0.001 0.154 0/44 -—é—
TT 0.011 0.001 0.154 0/44 =
Overall 0.092 0.037 0.212 72/333 O
P=.27 '
0 0.5 1.0

Fig A3. Meta-analysis of recurrence rates by skin-directed therapy. NOTE. Total column indicates No. of recurrences/No. of cutaneous metastases. ECT,
electrochemotherapy; ILT, intralesional therapy; PDT, photodynamic therapy; RT, radiotherapy; TT, topical therapy.
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Fig A4. Funnel plot of standard error by logit event rate for complete response. Egger’s regression P < .001.
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Fig A5. Funnel plot of standard error by logit event rate for objective response. Egger's regression P = .06.
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