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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Cancer therapies such as chemotherapy enhance
the survival rates but come with side effects such as ocular
toxicity which reduces the QoL.

Objectives: To analyze the impact of chemotherapeutic agents
on the visual system and the effects of visual loss on QoL.

Methods: An initial search in PubMed, Cochrane Library,
Web of Science, and Scopus was done based on keywords and
the search resulted in 909 articles. Criteria include chemotherapy-
induced ocular toxicity and QoL; the type of articles included in
the study included randomized controlled trials, cohorts, and case
reports published within the past decade. The synthesis of findings
was done through the extraction of data and quality assessment.

Results: The review pointed out different drugs that are
known to cause ocular toxicity such as keratitis, conjunctivitis,
retinopathy, optic neuropathy, and cataracts. Ocular complaints
including visual changes, blurring of vision, and eye ache were
frequently mentioned. These side effects, which developed
several days to weeks after the treatment, affected the patient’s
functioning and quality of life. The ophthalmologic effects
of sorafenib are best managed through early identification
and a multiple-disciplinary approach with oncologists and
ophthalmologists.

Conclusion: Chemotherapy-related ocular toxicity, often
unnoticed, poses catastrophic threats to health-related quality
of life. It is crucial to maintain early detection and follow-up
to prevent severe effects and provide complete care for cancer
patients. Future studies should focus on uncovering processes
by which ocular toxicity occurs and identifying effective
prevention methods.

Key words. Ocular toxicity, visual impairment, quality of life,
cancer treatment, carboplatin, chemotherapeutic agents.

Introduction.

Chemotherapy which is a mainstay in the management of
malignant neoplasms uses highly effective drugs to destroy
cancer cells, inhibit their growth, and reduce the ability to
spread to other parts of the body [1]. This systemic treatment
is fundamental and useful for the different kinds of cancer,
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helping so many patients and increasing survival times and in
many cases cure. Nevertheless, due to the toxicity associated
with chemotherapeutic agents, several side effects are normally
manifested affecting most body organs and systems, thus
reducing the QoL of patients [1,2]. However, there is one
crucial but frequently overlooked issue, which is the harm of
chemotherapy to vision organs [3]. One of the most essential
components of the human body that can be adversely impacted
by these powerful compounds is the visual system, which plays
acrucial role in people’s daily lives and health. Conjunctival and
corneal toxicity, especially keratitis, and retinopathy are ocular
toxicities that are commonly reported [4]. These conditions
not only affect vision but also quality of life, making cancer
treatment and patient care even more challenging [5]. Quality of
life (QoL) has a physical, psychological, and social aspect that
defines the patient’s welfare [6]. Evaluating QoL is important
in cancer treatment since it indicates the patient's status in
dealing with the disease and the therapeutic procedures [7,8].
Chemotherapy side effects where vision is impaired can reduce
the patient’s ability to carry out everyday tasks, and the extent
of their independence, and can hurt their emotional well-being;
thus, there should be a thorough assessment of this side effect
[9]. This review focused on the following objectives: to review
the adverse impacts of chemotherapy on the visual system, to
exhibit the mechanisms through which ocular toxicity occurs,
and to demonstrate the effect of vision loss on a patient’s QoL.
Thus, this review aims to provide an updated overview based on
recent scientific and clinical investigations into the necessity of
assessing and treating ocular disorders in cancer patients treated
with chemotherapy.

Research Aim.

To examine and increase the knowledge of chemotherapy-
induced ocular manifestations to better diagnose, treat, and help
improve the lives of the patients.

Research Questions.

1. What are the mechanisms through which several of
the chemotherapy agents are partly responsible for the several
ocular adverse effects?
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2. What is the current diagnosis and/or monitoring
procedures for chemotherapy-induced ocular complications?

3. What is the efficiency of currently available
interventions for ocular side effects prevention?

Research Focus.

The research problem is based on the investigation of the
frequency, severity, and treatment approaches to the ocular
manifestations resulting from chemotherapy for differing types
of malignancy and treatment protocols. Unfortunately, it is
hoping to make suggestions about enhancing clinical practice
with respect to oncology and ophthalmological patient care.

Common Chemotherapeutic Agents.

Chemotherapy is a class of medication that is very vast and
contains many subgroups of specific drugs that are aimed
to tackle a particular type of cancer due to features of their
actions. Some of the most commonly used chemotherapeutic
agents include [10] Cisplatin, Carboplatin, and Oxaliplatin
(and other platinum-containing compounds). These drugs
interact with DNA and form cross-links with it; this causes
DNA to be damaged and leads to the death of the cancerous
cells [11]. Antimetabolites (e.g., Methotrexate, 5-Fluorouracil,
and Cytarabine). These agents interfere with DNA and RNA
synthesis by mimicking the normal substrates of nucleic
acid synthesis, thereby inhibiting cell replication [12].
Anthraquinones (for example, Doxorubicin, Daunorubicin,
and Epirubicin). These drugs become incorporated in the
DNA, inhibit enzyme activity, and produce free radicals
that lead to DNA strand scission. Alkylating Agents (e.g.,
Cyclophosphamide, Melphalan, Chlorambucil). It attaches alkyl
groups to DNA and causes DNA strand breaks and cell lethality.
Taxanes (for example, Paclitaxel and Docetaxel). These agents
maintain microtubules and therefore halt cell division and result
in apoptosis. Topoisomerase Inhibitors include: Irinotecan and
Etoposide. It arrests the topoisomerase enzymes, which results
in DNA strand breaks and the impossibility of DNA repair and
replication processes (Figure 1).

Microtubule
inhibitors
Paclitaxel

G0 DNA alkylating drugs

Metaphase to Cyclophosphamide

Anaphase checkpoint

Topoisomerase
inhibitors
Doxerubicin

DNA synthesis
Inhibitors
Methotrexate
S-Fluorouracil

Checkpoint

Figure 1. Simplified diagram about the different effects of
chemotherapeutic agents on the cell cycle.
Source: Compiled by the authors on the basis of analysis [11-13].
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Chemotherapy working on mechanisms and general side
effects.

The chemotherapeutic agents in cancer treatment are
cytotoxic and their modes of action are to preferentially affect
the mitosis phases of cancerous cells by interposing with the
necessary processes for DNA replication, RNA synthesis, and
protein synthesis. They include DNA damage/repair inhibition,
inhibition of mitosis, antimetabolite effects, and direct damage
by the formation of free radicals, mostly by anthracycline,
which causes oxidative stress. However, while fighting
cancerous cells, chemotherapy is also toxic to the healthy cells
especially those that reproduce quickly such as bone marrow
cells, gastrointestinal tract cells and hair roots. That can lead
to myelosuppression, gastrointestinal upsets, hair loss, fatigue,
neurotoxicity, cardiotoxicity and ocular toxicity.

Chemotherapy and the Visual System: Biology and
susceptibility.

The eye and its accessory structures, optic pathways, and
visual cortex are part of the nervous system affected by
cytotoxicity caused by chemotherapy. It comprises components
like cornea, lens, retina, macula, optic nerve, and the vitreous
body or humor. Other structures which are attachments
include eyelids, eyelashes, and the lacrimal glands which are
also essential. Optic charms, optic tracts as well as the visual
cortex all in play a role in the transmission of visual info. These
structures can be affected through direct toxicity on the tissues
through inflammatory processes, microvascular damage, and
neurotoxicity which result in ocular toxicity.

Pathophysiology of Chemotherapy-Induced Ocular Toxicity.

Several mechanisms have been identified as contributing
to the pathophysiology of ocular toxicity resulting from
chemotherapy. These include oxidative stress, apoptosis,
disruption of cellular functions, immune-mediated damage, and
vascular compromise. When activated, these mechanisms may
lead to conditions such as keratitis, conjunctivitis, retinopathy,
optic neuropathy, and cataract formation. These disorders can
impair vision and cause ocular pain, discomfort, and a range
of other symptoms, including photophobia, excessive or
reduced lacrimation, conjunctival and scleral injection, and
edema. Effective intervention requires early recognition and
management of these side effects to prevent vision loss and
preserve the patient’s overall well-being.

Prophylactic and Treatment Measures for Chemotherapy-
Induced Ocular Side Effects.

A comprehensive ophthalmic assessment, including
documentation of baseline visual acuity, should be conducted
prior to initiating chemotherapy. Post-treatment care must
involve educating patients about potential ocular side effects
and encouraging them to report any changes in vision promptly.
Mild protective strategies may include the use of glasses or
gogglestoreduce light exposure, while more robust interventions
involve pharmacologic approaches, such as topical eye drops to
mitigate chemotherapy-induced ocular toxicity. Recommended
interventions include topical treatments, systemic medications,
surgical procedures, and supportive therapies. The management



of chemotherapy-induced ocular toxicity necessitates
collaborative efforts between oncologists and ophthalmologists,
with an integrated care model and a patient-centered approach
being essential to optimize outcomes.

Quality of life (QoL) and Visual Impairment.

QoL on the other hand refers to physical, psychological and
social well-being and is vital in the management of cancer
patients. Chemotherapy-induced ocular toxicity negatively
affects a patient’s physical functioning, role limitations, social
functioning, emotional well-being, and therefore, results in
reduced QoL. Therefore, the patient’s self-reported data, by
using questionnaires including NEI VFQ-25, help to estimate
the impact of visual impairment on QoL. The regular assessment
of QoL, via long-term trials and standard questionnaires like
EORTC QLQ-C30 and EORTC QLQ-OH25, enables the
enhancement of interventions for improving patient well-being
during cancer therapy.

Comprehensive Evaluations.

The integration of quality of life (QoL) measures with clinical
examinations enables the collection of comprehensive data
on a patient’s overall health status. By implementing these
management strategies and addressing QoL considerations,
healthcare providers will be better equipped to manage patients
undergoing chemotherapy who experience ocular toxicity, while
also mitigating the associated side effects [14]. See Figure 2.

Methods.

General Background: This narrative review would seek to
systematically analyse the extent and nature of chemotherapy-
induced toxicity on the organ of vision in patients with
malignant neoplasms and evaluate the dynamic influence of
visual deterioration on QoL. The review of literature and clinical
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Figure 2. Shows quality of life dimensions of cancer and chemotherapy
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Figure 3. Shows PRISMA flow chart of literature search.
Source: authors' own development.

information is brought forward to give details about these
aspects and recommendations on how to handle or minimize
them [14].

The total of 909 articles found with the help of the literature
search in four large databases can be considered sufficient for
the given review on chemotherapy-induced ocular toxicity and
related QoL changes in cancer patients.

PubMed: The database provided 300 articles; PubMed was
resourceful in its index of biomedical literature.

Cochrane Library: We identified 250 articles; it is considered
to provide high-quality systematic reviews and meta-analyses.

Web of Science: This search returned 183 articles, which
provided a rich array of multidisciplinary research.

Scopus: Thus, we secured 176 articles to make sure that the
selection of the peer-reviewed literature is rather extensive.
These databases made it possible to comprehensively and
diversely identify and analyze various aspects related to the
toxic effects of chemotherapy on the visual system and its
influence on QoL

Inclusion Criteria:

The selection criteria for studies and reports in this review are
as follows:

1. Population:

The review focuses on patients undergoing chemotherapy for
malignant neoplasms. Both adult and pediatric populations are
included.

2. Interventions:

The review encompasses studies investigating the ocular
effects of various chemotherapeutic agents.

3. Outcomes:

The review targets studies that explore the impact of
chemotherapy on the eye and its structures, such as corneal



abrasions, conjunctivitis, ocular chorioretinopathy, optic
neuritis, and the formation of nuclear, cortical, or posterior
subcapsular lens opacities.

4. Study Design:

The review includes a variety of study designs, such as
randomized controlled trials (RCTs), observational studies,
cross-sectional analyses, case-control studies, and case reports.

5. Time Frame:

To ensure relevance to current practices, only studies published
within the last ten years are considered.

6. Language:

The review is restricted to articles published in English

Exclusion Criteria:

Studies were excluded from the review based on the following
criteria:

Non-Chemotherapy: Papers related papers that are concerned
with toxic effects on the eye related to treatment modalities
excluding chemotherapy like radiation or immunotherapy.

Non-Malignant Conditions: Studies conducted on
requirement for informed consent in patients with non-malignant
disease or benign tumours.

Irrelevant Outcomes: Literatures not focused on ocular
toxicity or on QoL concerning the deterioration or loss of vision.

Data Collection.

Data were systematically collected from the selected studies
using a structured approach
Literature Search:

Exploratory searches in international literature relevant to
PubMed, MEDLINE, and Scopus were made with key terms
“chemotherapy,” “ocular toxicity,” “vision changes,” and
“quality of life.”

Screening and Selection:

Title and abstracts were reviewed for eligibility and the full
text of the potentially eligible papers was then looked at for
further qualifications.

Data Extraction.

The details about the features of the study, the population that
was involved, the chemotherapy regimen that was administered,
the types of ocular toxicity, the methods used to assess the QoL
and the results which were obtained were documented in a
structured form.

Statistical Analysis.

While this narrative review does not involve primary data
analysis, it includes a synthesis of findings from the selected
studies:

Descriptive Analysis.

Charting of the frequency and the varieties of ocular toxicities
related to the several chemotherapeutic agents.
Quality of life implication.

Quantitative and thematic analysis of the patients’ quality
of life comparing the findings of the included studies based

on the patient-reported outcomes and the QoL measurement
instruments used in the research.
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Comparison of Findings.

Looking at the similarities and differences of the findings of
different studies in order to know the trends, the disparities and
the missing links in the existing literature.

Narrative Synthesis.

Integrating findings into a coherent narrative that has a focus
on the mechanisms of chemotherapy-induced ocular toxicity, its
clinical manifestations and then the effects.

Results.

Summary of Literature Search:

PRISMA flow chart shows the results of our literature search.

Summary of our studies included:

Carboplatin is another platinum-class anticancer agent that has
been reported to exhibit a lesser degree of toxicity than cisplatin,
but ocular toxicity is a problem [15]. This case involves a
70-year-old man, a smoker, with neuroendocrine bladder
cancer diagnosed after the fifth chemotherapy cycle due to
acute urinary retention He presented four weeks after his fourth
chemotherapy cycle complaining of blurriness in his right eye;
he presented four weeks after his third cycle complaining of the
same blurriness in his left eye. The visual disturbances which
we presumed to be carboplatin-induced ocular toxicity settled
upon discontinuation of the chemotherapeutic agent. There is a
lack of research on carboplatin-induced ocular side effects with
the desired symptoms such as change in color perception, visual
field loss, reduced visual acuity, and metamorphopsia described
within a period of five days up to two weeks after treatment.
This case highlights the sign that both ophthalmologists and
oncologists need to closely observe wanted ocular side effects
that may occur due to chemotherapy to minimize or avoid
severe vision loss. Recent studies have shown an increased
survival rate of patients with genitourinary (GU) cancer [16].
New modalities have appeared in the arsenal and some other
protocols are still discussed in trials. Thus, this recent sprout
of new agents has enhanced patient survival and, in particular,
the quality of life of the patients, but at the same time, it has
augmented the rate of several side effects. The current review will
therefore target the possible ocular side effects of GU neoplastic
interventions. Despite the logically plausible assumption that
ocular toxicity’s multiple manifestations reflect the organ’s
anatomic, physiological, and metabolic individuality. Usually,
side effects do not endanger the patient’s life and are not long-
lasting, but there may be situations when they are severe, cause
the inability to perform daily activities, and are permanent.
Clinicians need to focus on vision-threatening complications
with the potential to reduce the patient’s quality of life.
Therefore, the purpose of this review was to discuss the ocular
toxicity of the antineoplastic regimens that are employed in GU
malignancies in particular prostate, bladder, renal cell, testicular
cancer, pheochromocytoma, adrenocortical carcinoma, and
penile cancer.

Stoicescu et al. [17] reported that in diagnostic technology,
chemotherapy has played a significant role in arresting the
death rates. However, any intense chemotherapy regimen or
combination therapies with target cancer cells, also affect the



normal cells and cause systemic as well as ocular side effects
due to cytotoxicity inflammation, and neurotoxicity. Though
the survival rates are relatively higher with the use of these
drugs, these ocular side effects further deteriorate the quality
of the lives of affected patients. Cytotoxic drug-induced
ocular toxicity is not frequently recognized by the patient.
Although this is not always possible, suitable management by
an ophthalmologist is highly significant as the oncology team
member. The ophthalmologic examination should be conducted
before chemotherapy is initiated; the ophthalmologist also
should check the patients more frequently for possible toxic
effects during the chemotherapy. Table 1 shows a summary of
the included studies.

Table 1 summarizes key findings from a case report and a
review article concerning the ocular side effects of chemotherapy
in patients with different types of cancer. The case report details
a 70-year-old male smoker with neuroendocrine bladder cancer
who developed blurred vision in both eyes after receiving
Carboplatin. Fortunately, the blurriness resolved, indicating that
the ocular side effects were temporary and manageable in this
instance.

The review by Stoicescu et al. [17] provides a broader
perspective on various genitourinary (GU) cancers treated with
different chemotherapy agents. It highlights the range of potential
ocular side effects, including cytotoxicity, inflammation, and
neurotoxicity. However, the review does not specify patient
details or whether the ocular side effects resolved, which
underscores the variability in patient outcomes and the need for
individualized monitoring and care during chemotherapy. The
comparison between the specific case and the broader review
emphasizes the importance of both individualized case reports
and comprehensive reviews in understanding the spectrum of
chemotherapy-induced ocular toxicities.

Table 2 provides a summary of studies that examined the
ocular side effects of various chemotherapy agents across
different cancer patient populations. Notably, Dulz et al. [18]
identified significant retinal toxicity in 78.6% of patients treated
with cisplatin, while Biswas et al. [19] reported retinal toxicity
in 29% of epileptic patients receiving vigabatrin. Westall et

al. [20] observed retinal toxicity in 13.3% of epileptic patients
treated with vigabatrin, and Han et al. [21] reported ocular
toxicity in 13.3% of cancer patients receiving mitogen-activated
protein kinase (MEK) inhibitors, with an 8.7% increased risk of
ocular adverse events. These findings highlight the diverse and
potentially serious ocular risks associated with chemotherapy,
emphasizing the need for vigilant monitoring and appropriate
management.

Discussion.

Cancer remains aleading cause of death worldwide and imposes
substantial social and economic burdens. Increased awareness,
early diagnosis, and the development of novel chemotherapy
regimens have significantly improved life expectancy.
However, these advancements have occurred alongside a rise
in adverse effects on the body, including the visual system [22].
Chemotherapy is a systemic treatment, meaning that it affects
not only malignant cells but also normal cells, resulting in side
effects such as cytotoxicity, inflammation, and neurotoxicity.
This review highlights the importance of recognizing and
addressing chemotherapy-induced ocular toxicity in order to
improve patients’ quality of life.

Chemotherapy-induced ocular toxicity is reported to be
underdiagnosed, despite its potential to cause a clinically
significant decrease in a patient’s quality of life. Several
chemotherapeutic agents, such as carboplatin, have been
associated with ocular side effects, including color vision
disturbances, scotomas, visual haziness, and metamorphopsia.
These adverse effects may develop within days to weeks after
the initiation of therapy, may become chronic, and can interfere
with multiple aspects of daily functioning. A case report of a
70-year-old man with neuroendocrine bladder cancer illustrates
that, although ocular toxicity is rare, continuous monitoring of
ocular health is essential. His complaint of sequential bilateral
visual blurriness, which resolved after discontinuation of
carboplatin, exemplifies the clinical relevance of these side
effects [23].

Thus, the management of chemotherapy-induced ocular
toxicity requires close collaboration between oncologists and

Table 1. Characteristics of Ocular Side Effects of Chemotherapy in Different Types of Cancer: A Review of Clinical Cases and Literature.

Study Patient Details Cancer Type Chemotherapy Agent Ocular Side Effects Resolution
Case Report 70-year-old male, Neuroendocrine bladder  Carboplatin Blurriness in right and Yes
smoker left eyes
Review (Stoicesc Cytotoxicity,
of :1 )v[vl 7 " Not specified Various GU cancers Various chemotherapies | inflammation, Not specified
’ neurotoxicity
Table 2. Main Results of Studies on the Toxicity of drugs to the Organs of Vision.
Study Year Chemotherapy Agent(s) Study Population Main Findings
. . 28 patients with various |Significant retinal toxicity observed in
Dulz et al. [18] 2017 Cisplatin cancers 78.6% of patients.
. . . S . Significant retinal toxicity observed in
Biswas et al. [19] 2020 vigabatrin 165 epileptic patients 29% of patients.
. . S . Significant retinal toxicity observed in
Westall et al. [20] 2014 vigabatrin 146 epileptic patients 13.3% of patients.
Han et al. [21] 2023 Mitogen-activated protein kinase 2235 patients with Significant ocular toxicity observed in

(MEK) inhibitors
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various cancers 13.3% of patients.



ophthalmologists. Ophthalmologists play a critical role in
conducting pre-treatment evaluations and ongoing monitoring
during chemotherapy. Early identification of ocular side effects
allows for timely intervention, which can help mitigate the
severity of these adverse effects. Given that ocular complications
often remain irreversible, even when symptoms subside
following discontinuation of chemotherapy, the duration during
which patients experience these symptoms can significantly
diminish their quality of life. Therefore, care management plans
that include routine ophthalmologic examinations are essential
to optimizing patient outcomes.

Ocular toxicities are increasingly recognized as significant
concerns in patients receiving targeted anticancer therapies,
as they represent some of the most common adverse effects.
In response, the objective of Fu et al. [24] is to develop a
management framework based on FDA data and comprehensive
analysis of the existing literature.

This case review summarized sixteen oncologic drugs approved
by the FDA up to March 14, 2015, concerning their recorded
ocular toxicity profiles and included twelve small molecules
and four monoclonal antibodies. Most people developed minor
complaints like conjunctivitis and visual alterations; however,
some patients experienced severe responses including blindness,
retinal artery or vein thrombosis, and corneal ulcers. Due to the
high prevalence and potentially lethal severity of both hepatic
and renal toxicities, a combination of several specialties is
advised inpatient treatment. The study also encourages the use
of graduated systems in tracking exposed patients for a referral
to specialized centers.

Antibody-drug conjugates include a monoclonal antibody,
and a cytotoxic drug connected through a linker; this therapy
type is far more effective when compared with the ordinary
forms of treatment while having less adverse effects. They
were introduced about two decades ago and offer sparing
conventional treatments to patients with neoplasms that failed
to respond to conventional treatment. Oral/ocular surface effects
are frequent and probably constitute dose-related toxicity
manifesting in different severities depending on the drug and
the route of administration, the rates range from 20-90%. These
effects can be due to receptor mediate events or non-specific
phenomena such as macropinocytosis. It evidences that such
events can heavily influence the comfort level of patients. This
article seeks to review information available in the literature
regarding such adverse effects in terms of pathophysiology,
incidence and intervention. Optimization of identification and
management leads to decreased rates of treatment termination,
essential for patient survival.

Dominguez-Llamas [25] aimed to investigate adverse effects
in terms of pathophysiology, incidence, and management
strategies. Improved identification and intervention were
shown to reduce the rate of treatment discontinuation, which is
critical for patient survival. The study reported that antibody-
drug conjugates consist of a monoclonal antibody linked to a
cytotoxic drug via a chemical linker. This therapeutic approach is
significantly more effective than conventional treatments and is
associated with fewer adverse effects. Introduced approximately
two decades ago, these therapies provide alternative options for
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patients with neoplasms unresponsive to standard treatments.

Oral and ocular surface effects are common and likely represent
dose-dependent toxicity, with severity varying according to the
specific drug and route of administration. Reported incidence
rates range from 20% to 90%. These adverse effects may result
from receptor-mediated mechanisms or non-specific processes
such as macropinocytosis. These findings indicate that such events
can substantially affect patient comfort and quality of life.

Case reports by Cho et al. [26] over the past 10 years examined
uveoretinal adverse events associated with chemotherapy.
More than 55 patients were included, with a predominance
of female participants and a mean age of 51 years. The most
frequently reported cancer type was breast cancer (36.4%), and
noninfectious anterior uveitis was the most common uveoretinal
disorder (21.8%). Approximately one-third of the patients
experienced worsening of vision to less than 20/40, despite
treatment with various chemotherapeutic agents, including
cisplatin and daunorubicin. Most complications were reversible
and responded well to conservative management. However,
a few patients who discontinued chemotherapy experienced
bilateral irreversible blindness.

Taushanova et al. [27] evaluated the effectiveness of
educational interventions at the Glaucoma School in Aktobe,
Kazakhstan, on improving medication adherence among
glaucoma patients. The study demonstrated a significant
improvement in adherence, with the proportion of patients
properly administering their eye drops increasing from 63.9%
to 72.1% (p < 0.001). These findings underscore the value of
educational programs in enhancing compliance with glaucoma
treatment regimens.

According to Jose et al. [28], the development of alternative
ocular toxicity testing methods, such as in vitro organotypic
models and assays like the Bovine Corneal Opacity and
Permeability (BCOP) Assay, provides more ethically acceptable
and regulatory-approved approaches for assessing the toxic
effects of ophthalmic formulations on the visual system, thereby
reducing the dependence on traditional animal testing methods.

As noted by Panchal and Batra [29], structured teaching
programs are effective in enhancing the knowledge and attitudes
of older individuals regarding the early detection and prevention
of visual impairment, emphasizing the need for educational
strategies to reduce the risk of vision loss among the elderly
population.

The use of multisensor inversion voltammetry enables
comprehensive analysis of the pharmacokinetics of ophthalmic
drugs. It has been demonstrated that while the concentrations of
Catachrom and Taufon decrease to minimal levels within four
hours, Lanomax maintains its efficacy in the conjunctival cavity
for up to twelve hours in patients with cataracts [30].

The integration of robotic surgeries in cancer treatment offers
significant advantages, particularly in India, where economic
factors and technological advancements are increasingly
relevant. Studies have highlighted the efficiency and cost-
effectiveness of robotic procedures compared to traditional
surgeries across major urban centers [31].

The use of stem cells in cancer treatment, as reported in
recent studies, presents promising potential for overcoming the



limitations of conventional therapies such as chemotherapy and
radiation, which are often associated with adverse effects and
drug resistance [32].

In the context of chemotherapy-induced toxicity affecting
the visual system in malignant neoplasms, the exploration of
alternative therapies such as stem cell-based treatments may
offer new strategies for mitigating these adverse effects and
improving overall treatment outcomes. Anticancer resistance, a
key challenge in oncology, arises from various pharmacological
mechanisms that reduce the efficacy of treatments such as
chemotherapy [33]. Understanding these mechanisms, including
altered drug metabolism and the activation of alternative
signaling pathways, is essential for minimizing the ocular
toxicity of chemotherapy and enhancing outcomes through the
use of personalized medicine and novel drug delivery systems.

CAR T-cell therapy, an innovative form of immunotherapy,
has shown significant potential in targeting malignant cells
through the use of genetically engineered T cells capable
of identifying and destroying cancerous tissue [34]. With
respect to chemotherapy-induced ocular toxicity in malignant
neoplasms, the integration of CAR T-cell therapy could serve
as an alternative or adjunctive strategy, potentially reducing the
need for high-toxicity chemotherapeutic regimens and limiting
damage to the visual system.

Nanorobotics, a cutting-edge development in cancer
treatment, offers promising capabilities for precision-targeted
drug delivery, including the detection and elimination of
cancer cells [35]. In the context of chemotherapy-related ocular
toxicity, nanorobotic systems may represent a non-invasive,
highly targeted alternative that minimizes ocular damage while
enhancing therapeutic efficacy.

Immunotherapy has emerged as a promising modality in cancer
treatment, improving survival rates and quality of life through
various strategies, including T-cell transfer therapy, cancer
vaccines, and cytokine-based therapies [36]. In the context of
chemotherapy-induced toxicity affecting the visual system in
malignant neoplasms, immunotherapy represents a potential
alternative that may reduce reliance on cytotoxic agents and
thereby minimize the risk of ocular complications.

Polymeric nanoparticles are increasingly recognized as a
highly effective method for anticancer drug delivery due to their
ability to enhance drug accumulation at tumor sites, reduce off-
target effects, and increase bioavailability [36]. With regard
to the toxic effects of chemotherapy on the visual organ in
malignant neoplasms, the application of polymeric nanoparticles
may enable more precise drug delivery, potentially reducing
ocular toxicity and improving the overall safety and therapeutic
efficacy of cancer treatment.

For these reasons, the present study underscores the importance
of regular ophthalmological examinations during chemotherapy
to identify and manage potential ocular complications in a
timely manner.

Conclusion.

It can be stated that chemotherapy has significantly changed
the cancer treatment and has a high impact on the survival
rates of the patients, however, it is critical to acknowledge
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and treat the adverse effects on the vision. Ocular toxicity,
despite its underappreciation, can greatly affect the patient’s
QoL and should be monitored closely by a specialized team.
This team ideally includes oncologists, ophthalmologists, and
oncology nurses who collaborate to identify early signs of
ocular complications, conduct baseline and periodic ophthalmic
assessments, and adjust chemotherapy regimens or initiate
ophthalmic interventions when needed. Through emphasizing
the role of timely diagnosis and treatment, it is anticipated that
the insights provided by this review will support improved
cancer management practices and help mitigate the adverse
effects of chemotherapy on visual function and overall quality
of life.

Recommendation and future research.

Further studies in impact and results of chemotherapy on
eyes should also be redirected to increase the amount of
knowledge and possible actions in the future. It requires the
definition of protocols and guidelines on early diagnosis and
treatment, increased cooperation between oncologists as well
as ophthalmologists, and investigations on specific therapeutic
approaches which may lead to negative effects on the eyes.
More longitudinal studies are required to evaluate the ocular
complications of the newer chemotherapy agents and the
improvements in supportive care. From the findings, the early
identification of genetic variations, particularly those affecting
drug metabolism, ocular tissue sensitivity, and oxidative stress
response, could play a pivotal role in predicting an individual’s
susceptibility to chemotherapy-induced ocular toxicity. By
integrating pharmacogenomic screening into the initial stages
of cancer care, clinicians could stratify patients based on their
risk profiles and tailor chemotherapy regimens accordingly.
This personalized approach would not only allow for the use
of protective agents or dose adjustments when necessary but
also support the development of surveillance protocols to detect
ocular damage at its earliest stages.
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