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ABSTRACT

Introduction: Anti-vascular endothelial growth factor agents (Anti-VEGF) have been recently used,
locally and systemically, in the treatment of uveal metastases. The aim of this review is to summarize the
available data concerning response of uveal metastases to intraocular and/or systemic anti-VEGF agents.

Methods: An exhaustive PubMed database search for articles describing the treatment of iris or choroidal
metastasis (CM) with anti-VEGF agents was done.

Results: In total, 48 case reports and case series describing anti-VEGF use in iris and choroidal metastases
(CM) were collected. Thirty-two out of 43 cases of CM treated by intravitreal anti-VEGF injections had a
positive response. Four out of 6 cases of CM secondary to non-small cell lung carcinoma responded well
to systemic anti-VEGF. Iris metastases regressed in the 12 reported cases of iris metastases treated by
intraocular anti-VEGF. No reported cases were found concerning the treatment of iris metastases with
systemic anti-VEGF molecules.

Conclusion: Anti-VEGF intraocular injections seem to be a valid alternative for the palliative management
of patients with iris or choroidal metastases by promptly reducing pain, improving visual acuity and
reducing tumor size thus ameliorating the patient’s quality of life.

Keywords: Choroidal Metastases; Intravitreal Anti-VEGF Injection; Iris Metastases; Systemic Anti-VEGF;
Uveal Metastases

Abbreviations: CM: Choroidal Metastases; Anti-VEGF: Anti-Vascular Endothelial Growth Factor Agents;
IM: Iris Metastases; NSCLC: Non-Small Cell Lung Carcinoma; SCLC: Small Cell Lung Carcinoma

Introduction

Anti-vascular endothelial growth factor agents (Anti-VEGF) have
been used, locally and systemically, in the treatment of uveal metas-
tases. The objective of this article is to review the available data con-
cerning the intraocular and/or systemic anti-VEGF agents treatment

of uveal metastases.

Methods

tasis” and “iris metastases” in combination with the terms: “bevaci-
zumab”, “ranibizumab”, “aflibercept” and “intravitreal injection”. All
published articles up until 30 March 2021, describing the treatment
of iris or choroidal metastases (CM) were included. In total, 48 case
reports and/or case series were collected: 27 articles of anti-VEGF IVI
for CM, 9 articles of systemic anti-VEGF use for CM and 12 articles of
anti-VEGF IVI for iris metastases (IM). The main findings of the 48
articles are presented in the Table 1. The following text summarizes
main features of anti-VEGF [VI role in treating ocular metastases.

A database search was performed on PubMed, using the key-

» o«

» oo

words “choroidal metastasis”, “choroidal metastases”, “iris metas-
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Results
Intravitreal Anti-VEGF for Choroidal Metastases

Anti VEGF-IVI in Lung Cancer CM: 17 cases of CM secondary to
lung cancer were found (12 of non-small cell lung carcinoma (NSCLC)
and 5 of small cell lung carcinoma (SCLC)). Among patients with CM
from NSCLC, visual acuity improved in 8 cases, decreased in 1 case,
was not reported in 2 cases, and in 1 case of bilateral CM visual acuity
remained stable in 1 eye and decreased in the other. Concerning SCLC,
visual acuity improved in 4 cases and worsened in 1 case. Among all
patients with lung carcinoma that benefited from anti-VEGF 1V, im-
provement of visual acuity was reported as early as 1-2 weeks after
IVI injection in 3 cases [1-3].

Anti-VEGF IVI in Breast Cancer: In total 13 cases of CM second-
ary to breast cancer were treated with IVIs. Visual acuity improved
in 8 cases, deteriorated in 4, and one case with bilateral disease had
improvement in an eye and deterioration in the other. Visual acuity
improved as early as 3 weeks in some cases [4-6].

Anti-VEGF IVI in Other Tumors: 5 cases presenting with col-
orectal carcinoma were treated by anti-VEGF injections. Two cases
presented improvement, while two cases presented a deterioration.
One patient with bilateral CM presented a regression of tumor with
stable visual acuity in an eye, and progression of disease in the other
eye [7]. Details of all reported cases of CM treated by Anti-VEGF can
be found in Table 1.

Table 1: Studies using intravitreal anti-VEGF for the treatment of choroidal metastases.

Number of
patients . Co.nco- Number of in- BCVA BCVA 10 evo- Follow-up Ll
Primary Treatment of mitant .. . . q lution Tumor .
Authors . jections (dosing | pre-in- | post-in- period (mon- q
Age lesion cancer treat- . ) fecti ecti response ths) compli-
ment mmg Jection Jection (OCT) : cations
Sex
1
Amiellem, BréaSt o Eight cycles: 1 Bevacizumab I:iefrfe(;_
etak 57 years cmoma oxaliplatin + None 10/200 20/60 Decrease 3 weeks None
inorelbin IVI (4mg) weeks
[5] Female ER negative vinorefbme after IVI)
R -
Lo
Colorectal ad- excision at one ’
enocarcinoma 20/40 month
of the sigmoid +CT: five days fol.
1 colon fluorouracil, . after 1% o
. 3 Bevacizumab low-up
Kuo, et al. leucovorin VI
. . . IVI (1.25 mg Hand
65 years (immunohis- calcium, and None . R Decrease 5 None
- o in 0.05 mL) at Motion - Com-
[20] tochemical oxaliplatin for thlv int ! 20/30 at lete
Female staining for 6 months monthly Intervals 5 months p .
VEGF was fol- TeBTes
. sion at 5
demonstrat- Radiotherapy low-up
. months
ed) for brain
. fol-
metastasis
low-up
1 Oral erlo-
Kim, et al. Adenocar- CT: Docetaxel ;(;m)b d(z;\liSIO 3 Bevacizumab 20/40 C;);:
57 years cinoma of the L . 5 Y (25mg)at6 20/200 after 3 | Decrease p 4 None
and cisplatin | 9 weeks . regres-
[21] lung . weeks interval VI .
Female after first sion
VI
Vitreous
Total thy- -
oidoctor CT: ) 20/25 20/20 hemor
Y, 1 Bevacizumab rhage
Thyroid parathyroid- Ant}"lra— IVI (NR) @t5 Decrease Stable 20
carcinoma ectomy, bilat- cycline months) at 20
. 1 (both eyes) . . .
Fabrini, with solid eral cervical months
etal. 57 years and paplllary lymphadenec- LE:
areas of oxyfil tomy socleral
episclera
[22] Male cell-type ) 1;0 6-Ru 20/40
+adjuvant ra- 1 Bevacizumab Regres-
dio-metabolic plaque IVI (NR) 20/70 @t5 Decrease sion 20 None
treatment with bra- months)
1131, chythe-
rapy
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RE:
1 (both eyes X . i _
Lin et al ( yes) CT: oxalipla- 4 Bevacizumab 20/20 20/20 NR Regres NR None
4 : 43 vears Colon adeno- | tin, fluoroura- IVI (4mg) sion
23] y carcinoma cil, Calcium
folinat Ebewe 4B i b LE: Hand P -
Male evacizumal : an rogres
IVI (4mg) 20/400 Motion NR sion NR None
Modified radi-
Brest carci- cal mastecto-
noma my + axillary
lymph nodes
1 ER negati dissection | CT: pacli- Regres-
Yao, et al. cgative ssectio P 1 Bevacizumab ) g
taxel and . 20/400 sion (6
50 years . . IVI (2.5mg in 20/30 Decrease 24 None
Her 2 neg- + Adjuvant gemcita- :CF months
[24] . . . 0.1mL)
Female ative CT: cyclo- bine after IVI)
phosphamide,
PR weakly doxorubicin
positive and 5-fluoro-
uracil.
dela 1 Carboplatin,
Barquera . . Com-
Cordero Non-small cell paclitaxel 5 Bevacizumab plete
’ 50 years and systemic NR IVI (2.5mg) every | 20/40 20/20 Decrease 10 None
etal. lung cancer | regres-
bevacizumab 1.4 months sion
[25] Female for 8 months
CT: cisplatin, .
1 Breast ductal capecitabine, 9 Bevacizumab 20/20 Regres-
Mansour, . - IVI (2.5mg) 20/40 N
£ al carcinoma gemcitabine, Before /4 sion
eta 49 years CT first IVI | after last Stable | withing 2 22 None
. (At0,4,6,7,10,
26] ER+ PR+ paclitaxel and 13.16.19. 22 VI weeks of
Female Her 2- tamoxifen + L first IVI
. months)
Radiotherapy
1 e
Lai, et al. Adenocar- CT: vino- Erlzrt;r;b, 2 Bevacizumab weeks Regros-
73 years cinoma of relbine + P v 10/200 | after first | Decrease g 4 None
. . trexed, IVI (2.5mg) sion
[27] lung cisplatin IVI and
and .
Male remained
docetaxel
stable
Gemcit-
abine +
1 cisplatin
D’ Antonio, Invasive Com-
. . .
etal. 34 years papillary I'ung NR ; 2 Bevacizumab NR NR Decrease plete 20 None
adenocarcino- systemic IVI (1.25mg) regres-
[28] Female ma Bevaci- sion
zumab
(after
V1)
1 4 three
Large cell ZVT::L}; 7 }5\2]?; l;;r;nab Resolu- Regres-
42 years carcinoma of None ye . § & 2/60 3/60 tion after | sion after 9 None
Paclitaxel in 0.05mL) at
the lung . . 6 months | 6 months
Female + Cispla- | monthly intervals
tin
Singh, et
al.[29] Three
1 weelly 3 Bevacizumab
Lung adeno- cycles of IVI (1.25mg Hand Progres-
53 years 2 None Peme- . ) . NR NR . NR None
carcinoma trexed + in 0.05mL) at motion sion
Man Cispla- monthly intervals
tine
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Small-cell 3 Ranibizumab Resolu- Regros-
1 lung carcino- None CT IVI (0.5mg) at 20/80 20/32 tionu sigon 9 None
Detorakis, ma monthly intervals
etal. (301 Nasopharyn- Previous 3 Ranibizumab Regres-
1 phary ! None IVI (0.5mg) at CF NR NR 5 9 None
geal cancer radiotherapy . sion
monthly intervals
CM
. regressed .
Tamoxi- Patient
1 Mastectomy + fen + 1 Bevacizumab Regres- after CT switched to
Ductal breast .
Zako, et al carcinoma 5. cyclo- IVI after 9 months sion three letrozole 2
[3’ 1] ' 51 years deoxy-5-fluo- | Phospha- of tamoxifen + 20/60 20/400 weeks years later None
ER+ rouz dine + mide cyclophospha- after Optic because of
Female . mide injection ; recurrence of
tamoxifen hvdrat disk me- SRF
ydrate tastasis
remained
1 20/400 at
Radical mas- ICG 1 Bevacizumab 3 weeks
47 years Bre:*ast car- tectom}/ +CT | mediated IVI (4mg in CF after IVI Re§olu— Regres— 4 None
cinoma + Radiothe- thrombo- tion sion
. 0.16ml) 20/100
Female rapy sis + CT /100 at
4 months
Un-
changed
atb
Arevalo, et 20/25 weeks
al. [32]
1 (both eyes) Radical mas- ICG 1B . b 20/40 at
Breast car- tectomy + CT | mediated evacizuma 7months | Resoly- Regres-
70 years . : IVI (4mg in . N 7 None
cinoma + Radiothe- thrombo- 0.16ml) Un- tion sion
Female rapy sis + CT ' changed
Hand at>
. weeks
motion
CFat7
months
5eyes of 4 CT Resolu-
Kim, et al. patients started 2.6 Bevacizumab | Mean: Mean: . Regres-
133] NR NR after the IVI (2.5mg) 20/100 | 20/25 | Hon a:f's sion 15 None
54 years injections months
1
Kuo, et al Ovarian se- 1 Bevacizumab Hatr.ld nlft?jn No de- No re-
4 ' 57 years rous cystade- None None IVI (1.25mg in motion . None None
[34] nocarcinoma 0.05 ml) after 20 crease gression
’ days
Female
CT:
Cisplatin
1 + Etopo-
Bhattacha- side 5 Bevacizumab
ryya, et al. Small-cell
54 years lung cancer NR EBRT 30 VI (2.5-mg) at 20/200 20/60 NR NR 6 None
[35] Gy in10 monthly intervals
Mal
ae fractions
over 2
weeks
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CT:
) Peme-
Casel: trexed + 4 Bevacizumab
Adenocar- Cisplatin | IVI(1.25mgin | CFat1 Regres-
60 years cinoma of the NR spia : 5 20/60 Decrease egres 4 None
lun + Zole- 0.05 mL) every 4 meter sion
Maturu, Female 8 dronate weeks
etal. + oral
Gefitinib
[36]
Case 2 CT: Cis- 3 Bevacizumab RE: RE: EX}I_
. X 20/20 20/80 dative
Small-cell platin + IVI (1.25mg in Progres- .
49 years NR . Increase R 3 retinal
lung cancer Irinote- 0.05 mL) every 4 LE: LE: sion detach-
Male can weeks 20/60 | 20/120 ment
3 patients At2
Case 1: 2 Bevacizumab ;\2)8/8555
Bre?ast car- Mastectomy Tamoxi- IVI (1.25mg) 20/50 Decrease Regres— 6 None
cinoma +CT fen sion
39 years At6
One month apart
months
Female 20/20
After IVI
results: At2
L. Case 2: . carbo- . weeks
etak 36 years paptiary ung citabine + taxol and (1.25mg) CF Decrease 5 9 None
adenocarcino- . . . sion
Cisplatin intra- At9
[37] ma One month apart
Female venous months
bevaci- 20/25
zumab
At1l
Case 3: . month
Breast car- [ IZ;[;slt;I;’IST 4 Bevacizumab 20/20 Regres-
54 years : yeres ot %L NR IVI (1.25mg)at | 20/25 Decrease 5 12 None
cinoma including . sion
Docetaxel monthly intervals At12
Female ocetaxe months
20/20
Resection + CT:3
postoperative | cycles of
T(;iother‘apy paclitax-el 20/30 af-
amoxifen | + gemcit- .
1 . ter third
+ 3 cycles of abine be- . L
Augustine, Ductal breast | Fluorouracil+ fore IVI 4 Bevacizumab injection Resolu- Regres-
5 ! 72 years . P . IVI (1.25mg) at 20/50 tion after | sion after 8 None
et al. [38] carcinoma epirubicine + | switched .
Cvelonh monthly intervals 20/25 4 months | 4 months
Female yclophos- to . after 5
phamide +9 Capecit- months
weekly doses abine +
of paclitaxel Trastu-
+letrozole zumab
. Regres-
cr: car NR (but sion
1 boplatin, ime
asui, et al. peme- .
4 - 27 d
68 years Non-small cell NR trexed, 1 Bevacizumab 20/50 pr.oved Decrease ( ays 2 None
lung cancer . IVI (1.25mg) visual after sys-
[39] bevacizu- .
symp- temic CT,
Male mab (15
K toms) 7 days af-
mg/kg) ter IVI)
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Progres-
sion
1 Hemicolec- . (3 weeks
Caecum ade- tomy and 1 Bevaci- Hand after IVI)
80 years nocarcinoma partial hepa- None zumab IVI 20/200 motion Increase None
(1.25mg/0.05mL) Then
Male tectomy regres-
sion after
systemic
CT
Progres-
sion (1
1 3 Bevaci- month Extrao-
Adenocar- zumab IVI after last cular
61 years cinoma of the NR NR (1.25mg/0.05mL) 20/60 20/120 NR IVI dose) exten-
lung at monthly .
Female intervals Requi- sion
ring
EBRT
Wide local ex- PDT (3
cision, axillary spots,
clearance, and 7.2 mm, Progres.
chemoradio- 83s, . Ag
1 3 Bevaci- sion
Maudgil, therapy zumab IVI
etal. 43 years Brc‘jiztr;zr + Hormone iﬂ?)“v‘flf}{ (1.25mg/0.05mL) | 20/70 | 207200 NR then None
replacement ood at monthly regres:
[40] Female P & intervals sion after
therapy for tumor
. EBRT
metastasis regres-
(bone, lung, sion at 6
lymph nodes) weeks
CT:
induced
regres-
sion over
6 months
1 3 Bevaci-
Breast car- Local excision Edge zumab IVI Regres-
62 years R and chemo-ra- recur- (1.25mg/0.05mL) 20/60 20/200 NR : None
cinoma . sion
diotherapy rence 10 at monthly
Female months intervals
later : no
imme-
diate
response
to EBRT
1 3 Bevaci- Pro-
Caecum ade- CT + bowel zumab VI Hand gression
57 years . and liver NR (1.25mg/0.05mL) CF . NR L. None
nocarcinoma . motion requiring
resection at monthly EBRT
Female intervals
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. TTT one RE: 20/20 at Regres-
3 patients session 20/30 | 3 months sion
5 ) to both 3 Bevaci-
eyes: eyes zumab IVI
Case 1: Small-cell NR + Gefi (4mg/0.16mL) Decrease 6 None
lung cancer + el ) LE: 20/20 at Regres-
47 years tinib 250 Weekly in both 20/25 | 3 months sion
mg daily eyes
Male for3
months
Lin and Tt one 3 Bevaci- Regres—
. Case 2: session RE: 20/20 at sion
Tsai zumab IVI
Breast carci- to both 4 016mL 20/40 3 months
34 years cast carc NR eyes (4mg/0.16mL) Decrease 6 None
[41] noma
Female + Cetux- Weekly in both LE: 20/20 at Regres-
imab eyes 20/20 3 months sion
TTT one
Case 3: session 3 Bevaci-
X b IVI
Small-cell + Gefi- Zuma LE: 10/100 at Regres-
40 years lung cancer NR tinib 250 (4mg/0.16mL) 20/1000 | 3 months Decrease sion 6 None
Male mtfotrizﬂy Weekly
months
Mastectomy +
axillary EBRT 20/30 20/20
D ! after the
ucta node dissec- 2 injec-
1 (both eyes) carcinoma of tion, + 4 tions 2 Bevacizumab
Nadiminti, 38 years cycles of +CT: ,IVI (1.25 mg) NR Regres— 4 None
etal. [42] the breast in each eye at sion
docetaxel, hivi Y 1
Female ER+ PR+ cyclophospha- | Gemci- monthly intervals | 50,4 20/30
HER2- mide + tabine +
Denosu-
adjuvant mab
radiation
Pelvic
radiation +
CT including
5-flourouracil Decrease Regres—
and FOLFOX, after first f:lo;l ¢
) FOLFIRI injection | § " 1"
Rectal ade- and systemic . mection
Boss, et al nocarcinoma | Bevacizumab 3 Bevacizumab
[43] 68 years with KRAS + perineal and None ml(\):t&ZiI::gr) :atls 20/70 NR NR None
Female mutation abdominal y Increase Increase
resection of after
. . . after
sigmoid rec- third third
tum and anus injection | . . .
. injection
+ experimen-
tal medication
KTN3379
1 Ranibizumab
. + 4 Aflib t
1 (both eyes) EBBT_ o i er:}ef 20/200 CF Neovas.
Menoux, et Lung adeno- 5 cycles of Brain + 2 mon Regres- cular
wo 58 years ung carboplatin + | choroid intervals NR 5 8 var
al. [44] carcinoma X . sion compli-
paclitaxel 30 Gy in 4 Aflibercept cation
Female 2weeks | [ylatmonthly | 20/40 | 20/40
intervals
1
. Lung . PDT (83 3 Bevacizumab None
Karimi, et | ¢ 0ears bronchial Systemic $50]/ | WIA25mgat | 20/32 | /P3| pecrease | Re8TES 6
al. [45] . octreotide . 6 weeks sion
carcinoid cm) monthly intervals
Male
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Note: BCVA: Best corrected visual acuity; CF: Counting fingers; CM: Choroidal metastasis; CT: chemotherapy; EBRT: External beam radiotherapy; ER:
Estrogen receptor; FOLFIRI: Folinic acid, Fluorouracil, Irinotecan FOLOFOX: Folinic acid, Fluorouracil,Oxaliplatin; Gy: Gray; HER 2: Human epidermal
growth factor receptor 2; I-131: Iodine-131; ICG: Indocyanin green; IVI: Intravitreal injection; KRAS: Kirsten rat sarcoma viral oncogene homolog; LE: Left
eye; NR: not reported; NSCLC: Non-small cell lung cancer; OCT: Optical coherence tomography; PDT: Photodynamic Therapy; PR: Progesterone receptor;
RE: Right eye; Ru-106: Ruthenium -106; SRF: Subretinal fluid; TTT: Transpupillary thermotherapy; VEGF: Vascular endothelial growth factor.

Systemic Anti-VEGF for Choroidal Metastases

Systemic anti-VEGF treatment of choroidal metastasis was report-
ed 9 times (Table 2). No cases of iris metastases treated by systemic
Anti-VEGF agents were found. Improvement of VA was reported in 4

cases and stability of VA at 20/20 in 1 case. No response was found
in 1 case, and response was not reported in 3 cases. The positive re-
sponse to systemic anti-VEGF remained stable for a follow-up of 18
weeks to 20 months [8-11].

Table 2: Studies using systemic bevacizumab for the treatment of choroidal metastases.

] ] Previous treat- Local VA evo- | SRFevolu- | Tumor | Follow-up | Compli-
Authors Primary lesion Chemotherapy 5 q : .
ment therapy lution tion response period cations
7 cycles (3 weekly) Disap- Stable
George, et Large cell lung of Carboplatin Present and | pearance
. None No T Improved through None
al. [46] carcinoma + gemcitabine + decreased after
. 21 weeks
bevacizumab cycle 3
Six cycles of
Gemcitabine + Vision,
cisplatine + 2 IVI Gemcitabine + SRF
D’antonio, Lung.adenocar— bevacizpmab None Cisplatine + 18 NR NR NR and _CM None
et al. [28] cinoma after which CM, doses of beva- remained
SRF and vision cizumab used stable for
improved as maintainance 20 months
therapy
4 three weekly
cycles of: peme- | Eye EBRT Ten 3 weekly
trexed cycles:
(30 Gy in
Singh, et al. (500 mg/m?) + 10 frac- | Docetaxel (75 mg/ | Improved Death
[29] Lung adeno- cisplatin (60 mg/ tions) m?) + (?arbopla- from Regressed after 16
carcinoma with m’) tin hand after five Stable months
liver, adrenal motion to Disap- cyclesof | through from
! + 3 IVI bevaci- AUCM of 5.0 mg/ | 6/24 after peared yeies ¢ &
and bone metas- s : bevaci- 30 weeks cancer
tasi zumab (1.25 mg | Addition- mL per min) + | 5 cycles of b
asis in 0.05 mL al2doses | bevacizumabata | bevaci- zama progres-
dose of (7.5 mg/ zumab sion
every 4 weeks) of IVI kg)
that failed bevaci-
zumab
Follicular thy-
. - - . Other chemothe-
Besic. etal. | roid carcinoma NR Radiothe- rapy inclunding NR NR NR NR NR
[47] with lung and rapy b izumab
bone metastasis cevacizuma
Lung adenocar-
cinoma, Six cycles of Car-
boplatin +
no EGFR, KRAS Changed
Lu, et al. [48] to crizo-
or ALK muta- Pemetrexed + tinib after
tion with bone No res- No res-
. None None - - NR 1 year NR
and hepatic Bevacizumab with |  ponse ponse b
metastasis Pemetrexed + e
Bevacizumab response
maintenance
Three weekly Disap- Disap-
. cycles of docetaxel | Remained sap sap Stable
Kourie, et al. | Lung adenocar- . . peared peared
) None None + cispaltin + bev- | stable at after 6 None
[49] cinoma . after 4 after 4
acizumab (10mg/ 20/20 cycles
kg) cycles cycles
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Radiation | Two weekly cyles:
Rectal adeno- | ~p o irabine | thera 5FU+
carcinoma with p py
Khawaja, et lune, adrenal + radiotherapy | to the eye Improved NR Disap- 8 month Non
al. [50] lu §’ deb + laparscopic (3500 cGy Leucovorin + prove peared onths one
glan ,tant oone resection over 14 oxalyplatin +
metastasis fractions) bevacizumab
L?;%iigre:; - 6 four weekly Improved
. Gefitinib for cycles Carboplatin P Disap-
metastatic . from HM Stable
Makabe, et . EGFR mutation (AUC 5) + Peme- peared
to paraaortic . None to 20/200 NR through None
al. [51] 1 that was ineffec- trexed (500 mg/ after 2
ymph nodes . B . after 2 16 months
tive m?) + Bevacizu- cycles
and fldr(eiznal mab (15 mg/mg) cycles
glan
Breast cancer
. with axillary . .
Hattori, et lymph node, Surgery None Pach{axel + beva- NR NR Disap- NR NR
al. [52] liver, lung me- cizumab peared
tastasis

Note: 5 FU: 5-Fluorouracil; ALK: Anaplastic lymphoma kinase; AUC: Area under the curve ; CM: Choroidal metastasis; EGFR: Epidermal growth factor
receptor; HM: Hand motion; IVI: Intravitreal injection; KRAS: Kirsten rat sarcoma viral oncogene homolog; NR: Not reported; SRF: Subretinal fluid; VA:

Visual acuity.

Intravitreal Anti-VEGF for Iris Metastases

12 reported cases of iris metastasis treated by intraocular injec-
tions of anti-VEGF agents were found. All cases were unilateral except
one case reported by Zhou et al. which was bilateral [12]. Anti-VEGF
injections were given for secondary glaucoma with pain and reduced
vision in 10 cases, reduced vision with no secondary glaucoma in 1
case [13] and for an asymptomatic iris metastasis in 1 case [14]. Cas-
es with secondary glaucoma showed a decrease in I0P, pain and iris
neovessels. Visual acuity improved in 6 cases, worsened in 1 case and
was not reported in 5 cases.

Discussion
Intravitreal Anti-VEGF for Choroidal Metastases

Intravitreal Anti-VEGF agents are effective because of their anti-
angiogenic effect, knowing that metastases rely on VEGF to develop
their own blood supply [15,16]. This review shows that anti-VEGF IVI
appear to be effective in treating choroidal metastasis since regres-
sion of choroidal metastases was reported in 32 of the 43 cases. Con-
comitant chemotherapy was used in 28 out of the 42 cases reported,
that can overestimate the true response to the anti-VEGF injections
but the fast recovery of visual acuity can be attributed to the effect of
anti-VEGE.

Systemic Anti-VEGF for Choroidal Metastases

Response to systemic bevacizumab is probably due to its antian-
giogenic effects since intravenous administration delivers the drug
directly to the highly vascularized choroid. However, firm conclusions
cannot be drawn because of the limited reported cases, where, more-
over, multiple other systemic and/or local therapies were used.

Intravitreal Anti-VEGF for Iris Metastases

On our search of literature 12 reported cases of iris metastasis
treated by intraocular injections of anti-VEGF agents were found and
are detailed in Table 3. Iris metastases are markers of poor progno-
sis with a life expectancy of 10 months [17,18]. Hence, the main goal
of the treatment is the improvement of the quality of life [17]. Many
therapeutic options have been proposed for IM with multiple side
effects and/or complications [17,18]. Taking into account all these
considerations and since intravitreal anti-VEGF injections were able
to show improvement in all 12 reported cases, anti-VEGF IVI seems
to be a valid option for the treatment of iris metastasis. Intravitreal
injection seems more adequate than intracameral injections because
of the longer half-life of the molecules in the vitreous [19-62].
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Table 3: Studies using intravitreal anti-VEGF injections for the treatment of iris metastases.
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Note: CT: Chemotherapy; IOP: Intraocular pressure; VA: Visual acuity; IVI: Intravitreal injection; LE: Left eye; LP: Light perception; 5-FU: 5-Fluorouracil;

NR: not reported; INV: Iris neovessels; RE: Right eye; SBRT: Stereotactic external-beam radiation therapy.

Limitations

First limitation of this review is that all acquired data are based
on case reports. The second limitation is that cases that showed re-
sponse to Anti-VEGF agents are more likely to be published.

Conclusion

Anti-VEGF intraocular injections seem to be a valid alternative for
the palliative management of patients with iris or choroidal metasta-
ses by promptly reducing pain, improving visual acuity and reducing
tumor size thus ameliorating the patient’s quality of life.
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