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ABSTRACT

Relevance: Chemotherapy and targeted therapy used in cancer treatment are often associated with side effects that affect visual
function. Such complications include dry eye syndrome, cataracts, keratopathy, and retinopathy, which can significantly worsen
patients’ quality of life. This work focuses on assessing the quality of life of cancer patients experiencing visual impairment and the
importance of monitoring these side effects.

The study aimed to explore the quality of life of cancer patients with visual impairments resulting from exposure to chemotherapy
and targeted therapy, with special attention to the timing of visual complications, their severity, and reversibility.

Methods: The study analyzed 65 scientific articles in Russian and English published in PubMed, Embase, Cochrane Library, Scopus,
Web of Science, and Google Scholar databases from 2012 to 2024. The search used keywords related to chemotherapy, toxic effects on
vision, and malignant neoplasms. The study included meta-analyses, systematic reviews, controlled clinical trials, and individual case
reports.

Results: Chemotherapeutic drugs such as cisplatin and paclitaxel cause visual impairment, including dry eye syndrome, red eyes,
cataracts, and retinopathy. Targeted drugs such as bevacizumab and erlotinib cause corneal damage, conjunctivitis, and uveitis. Visual
impairment significantly worsens patients’ quality of life, creating difficulties in performing everyday tasks such as reading, driving,
and recognizing faces. These impairments also cause discomfort, dry eyes, and lacrimation and can lead to decreased visual acuity. In
rare cases, the consequences of such impairments lead to partial or complete loss of vision, which seriously affects the patient’s social
functioning and emotional state. The use of special ophthalmological questionnaires allows for the early detection of side effects, which

helps improve patients’ quality of life.

Conclusion: Dynamic quality of life assessment represents a promising approach to understanding and addressing visual impairment
in patients receiving chemotherapy and targeted therapy. These methods consider temporal variations and contextual factors that
influence quality of life, opening the way for personalized interventions that may improve treatment outcomes.
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Introduction: The International Agency for Research
on Cancer (IARC) has estimated that there will be 20
million new cases of cancer and 9.7 million cancer-re-
lated deaths in 2022 [1]. Among the most frequently di-
agnosed cancers, lung cancer and breast cancer stand
out, accounting for 2.5 million and about 2.3 million
new cases, respectively [2].

Lung cancer was the most common cancer world-
wide in 2022, accounting for 12.4% of all cancer cases,
or every eighth diagnosis. Breast cancer among women
is in second place with a share of 11.6% [3], followed by
colon cancer (9.6%), prostate cancer (7.3%) and stom-
ach cancer (4.9%) [1, 4].

According to GLOBOCAN forecasts, by 2050, the
number of new cancer cases could reach 35 million an-
nually. This creates a serious need for significant invest-
ments in the prevention, early diagnosis, and treatment
of cancer diseases [1].

Oncological diseases in Kazakhstan rank 7th among
all diseases and 2nd in mortality after circulatory dis-
eases. Today, more than 205 thousand patients with
cancer are registered, and over 37 thousand new cas-

es are registered annually. The incidence among wom-
en is higher than among men (57% versus 43%) [5]. This
is explained by the fact that breast cancer ranks first in
the morbidity structure [6, 7]. Of those affected, 56%
are working-age [8, 91.

Modern treatment methods have significantly in-
creased patient survival in recent decades [10, 11].
However, methods such as chemotherapy and target-
ed therapy are associated with several systemic and oc-
ular side effects that can seriously affect the patients’
quality of life [12]. Mild or severe visual impairment can
significantly hinder the performance of daily tasks and
decrease the quality of life [13]. Therefore, careful mon-
itoring and treatment of such complications by an oph-
thalmologist is necessary, especially in patients with
pre-existing eye disease.

Chemotherapy and targeted therapy are associated
with side effects such as photophobia, cataract, glau-
coma, and retinopathy [14]. Some targeted drugs cause
specific ocular side effects: imatinib can cause perior-
bital edema and epiphora, cetuximab can cause corne-
al damage and blepharitis, erlotinib can cause ocular
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surface problems, and bevacizumab can cause throm-
boembolic complications [15, 16]. These effects devel-
op due to cytotoxicity, inflammation, and neurotoxici-
ty [17].

Thus, the study of dynamic assessment of the qual-
ity of life of patients who have visual impairment as a
result of chemotherapy is relevant for increasing the
effectiveness of complex therapy and improving the
quality of life of patients. Including a dynamic assess-
ment of visual functions in the general treatment of
cancer will allow for the prediction of the consequenc-
es of chemotherapy and improve treatment planning
by considering visual impairment. This, in turn, will
help to ensure a more personalized approach to treat-
ment, minimizing negative side effects and improving
patients’ quality of life.

The study aimed to explore the quality of life of
cancer patients with visual impairments resulting from
exposure to chemotherapy and targeted therapy, with
special attention to the timing of visual complications,
their severity, and reversibility.

Materials and methods: A structured literature
search was conducted in the PubMed, Embase, Co-
chrane Library, Scopus, Web of Science, and Goo-
gle Scholar databases using a combination of Medi-
cal Subject Headings (MeSH) and keywords related to
chemotherapy, targeted therapy, visual impairment,
and quality of life in patients with cancer. Key search
terms included chemotherapy, targeted therapy, visu-
al impairment, uveitis, retinopathy, quality of life, can-
cer treatment, side effects, and cancer patients. Studies
published between January 2012 and December 2024
were considered to ensure data relevance. Inclusion
criteria included meta-analyses, controlled and origi-
nal studies, cross-sectional studies, systematic reviews,
and case reports. Articles that did not have an evidence
base were excluded. A total of 65 sources met the in-
clusion criteria. The search included peer-reviewed ar-
ticles in English and Russian.

Results: Chemotherapy and targeted therapy drugs
significantly impact the visual organ, causing direct

and indirect cytotoxic effects.

Direct cytotoxic effects include damage to ocular
structures such as the conjunctiva, cornea, retina, and
optic nerve with local and systemic administration of
drugs. G. Wang et al. claim that methotrexate causes
apoptosis in retinal cells, contributing to the develop-
ment of retinopathy and neuropathy [18]. |. Ferah Ok-
kay et al. found that alkylating agents such as cispla-
tin induce DNA damage and oxidative stress, which is
clinically manifested by conjunctivitis, keratopathy,
and uveitis [19]. Chemotherapy used in the treatment
of malignant neoplasms can cause various complica-
tions in the visual organs. A study involving patients
with brain gliomas receiving intra-arterial chemothera-
py revealed the following ocular complications: retinal
angiospasm was observed in 21.8% of patients, retrob-
ulbar neuritis was noted in 12.7% of patients, neuroret-
initis was detected in 10.9% of patients. In addition, de-
creased visual acuity was recorded in 25.5% of patients,
absolute central scotoma in 12.7%, relative central sco-
toma in 14.5%, and concentric narrowing of the periph-
eral visual field in 7.3% of patients [20].

Indirect cytotoxic effects are associated with systemic
toxicity of drugs, leading to inflammation and oxidative
stress of the whole organism [21]. For example, 5-flu-
orouracil stimulates the production of proinflammato-
ry cytokines (IL-6, TNF-a), which worsens the stability
of the tear film and causes dry eye syndrome [22]. Ac-
cording to F. Canino et al., systemic inflammation and
vascular dysfunction can impair the microcirculation of
the eye, contributing to ischemia of the vessels of the
eyeball and can further lead to retinopathy and optic
neuropathy [23]. Understanding these mechanisms is
of key importance for preventing and treating ocular
complications in cancer patients, which helps improve
their quality of life and vision.

Research into the ocular side effects of chemother-
apy and targeted therapy focuses on identifying tox-
ic effects on the eye, their impact on patients’ quality
of life, and developing assessment methods and treat-
ment approaches.

Table 1 - Impact of ophthalmological side effects on quality of life during chemotherapy and targeted therapy

Characteristic Chemotherapy

Targeted therapy

Toxic effects on the organ of
vision
optic neuropathy

Dry eye syndrome, red eye, foreign body
sensation, cataract, retinopathy, macular hole,

Dry eye syndrome, conjunctivitis, uveitis, corneal
changes, lower eyelid eversion

Ophthalmic impact on quality
of life

Difficulty reading, driving, recognizing faces,

Difficulty reading, driving, recognizing faces,

discomfort, dry eye, decreased vision, vision loss

tearing, discomfort

Intervention measures

Treatment of the cornea and conjunctiva, regular
vision, and fundus examinations.
Collaboration between oncologists,

Treatment of the cornea and conjunctiva, regular
vision examinations.
Collaboration between oncologists,

ophthalmologists, and psychologists for a
comprehensive approach to treatment

ophthalmologists, and psychologists for a
comprehensive approach to treatment

Visual disturbances associated with chemotherapy
and targeted therapy.

Chemotherapeutic drugs cause complications, in-
cluding dry eye syndrome [20, 24], keratopathy [25],

cataracts, retinopathy, optic neuropathy [26, 27], and
macular holes [28, 29] (Tables 1 and 2).

Carboplatin is considered less ocular toxic than its an-
alog cisplatin, but it can still cause ophthalmological side
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effects, especially at high doses or for long periods [30].
In contrast, cisplatin has greater toxicity to the retina and
optic nerve, which can lead to the development of serious
complications such as optic neuropathy or ischemic reti-
nopathy. For example, S. Shihadeh et al. described a clini-
cal case of a patient with neuroendocrine bladder cancer
who developed rapidly progressive bilateral optic neu-
ropathy during treatment with cisplatin. Despite the use
of high doses of steroids, the patient’s condition did not
improve, which emphasizes the severity of this compli-
cation [30]. A similar case was described in a 16-year-old
patient receiving cisplatin for the treatment of Hodgkin’s
lymphoma. The patient developed toxic optic neuropa-

thy, which led to significant vision loss. This case high-
lights the potential risk of ophthalmologic complications
with cisplatin, especially in young patients, and the need
for careful monitoring of the optic nerve during therapy
[26]. A study by J. Kim et al. described a case of a 79-year-
old man with small-cell lung cancer who developed ir-
reversible bilateral vision loss after polychemotherapy
with carboplatin and cisplatin. Examination revealed reti-
nal artery stenosis, diffuse thinning of choroidal and reti-
nal tissues, and retinal vascular ischemia. Polychemother-
apy can lead to irreversible vision loss, which highlights
the importance of physicians being aware of the poten-
tial ocular toxicity of these drugs [31].

Table 2 - Chemotherapeutic drugs and their toxic effects on the visual organ

and docetaxel are used
to treat breast, lung, and
ovarian cancers.

cystoid macular edema,
diplopia, eyelash alopecia,
blepharitis, meibomian
gland dysfunction, tubular
obstruction

meibomian glands, retina

Preparations Indications for use Clinical manifestations An object of toxic action Notes
Cisplatin Cisplatin is used in the Retrobulbar neuropathy, Optic nerve and retina Discontinuation of
treatment of various optic neuritis, color cisplatin treatment results
malignant tumors. blindness, central in improvement of the
blindness, homonymous condition
hemianopsia, retinopathy,
retinal vascular occlusion
Carboplatin Carboplatin is used to treat | Blurred vision, changes Cornea It is recommended to
various malignant tumors in color perception, monitor vision when
but with better tolerability. metamorphopsia, dry eye carboplatin is prescribed,
syndrome. especially with long-term
Optic neuropathy (rare) use.
Taxan Drugs such as paclitaxel Dry eye syndrome, Lacrimal glands, cornea, If necessary, replacement

with other drugs is possible.

Antimetabolites

Methotrexate and
5-fluorouracil are widely
used in the treatment of

Corneal xerosis, lacrimal
duct obstruction, punctate
epithelial keratopathy,

Corneal epithelium, lacrimal
duct obstruction, lacrimal
drainage dysfunction

Regular ophthalmological
examinations and treatment
of lacrimal duct obstruction,

various malignant tumors.
blepharitis

conjunctival hyperemia,

prevention of xerosis

In a study by E. Cosmo et al., changes in the cornea
in patients with breast cancer treated with paclitaxel
were studied using confocal microscopy. The chang-
es revealed resulted in eye discomfort and lacrimation,
significantly reducing the patients’ quality of life. The
method made it possible to detect early changes in the
corneal layers [24].

A similar study by JCB Chiang et al. confirmed that
corneal nerve contraction may persist even after com-
pletion of chemotherapy. In vivo, corneal confocal mi-
croscopy is useful for monitoring corneal health in che-
motherapy patients [32].

Like other treatments, targeted therapy may have
side effects, including those affecting the eye. Howev-
er, itis generally considered more specific and less tox-
ic than chemotherapy. The effects of targeted therapy
on the eye depend on the specific drug and its mech-
anism of action. Targeted therapy is often associat-
ed with conjunctivitis and corneal lesions [33] and, in
rare cases, can lead to eversion of the lower eyelid [34].
These side effects significantly limit patients’ daily ac-
tivities, causing difficulties with reading, driving, and
recognizing faces, and sometimes from decreased vi-
sion [35] to vision loss [31] (Tables 1 and 3).

Table 3 - Main toxic effects of targeted therapy drugs on the visual organ

Preparations Toxic effect on the organ of vision

Clinical manifestations Notes

EGFR and FGFR inhibitors Retinopathy, corneal ulceration

Damage to the corneal
epithelium, deterioration of visual
acuity

The process improved after
treatment was stopped.

Vandetanib, Osimertinib, ABT-
414, ASP-5878, FPA-144

Corneal epithelial lesion

Deterioration of visual acuity,
changes in the corneal epithelium

Reversibility of changes after
cessation of therapy

Belamaf Microcystic epithelial changes of

the cornea

Corneal changes with microcystic
lesions both centrally and
peripherally

Reversibility of changes after
cessation of therapy

D. Barmas-Alamdari et al. described the case of a
59-year-old woman with metastatic breast cancer who

developed crusting and a gritty sensation in both eyes.
Ophthalmologic examination revealed multiple de-
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fects, including corneal ulcers and ulcerations. The pa-
tient’s eyes stabilized after discontinuing trastuzumab
and treating the keratopathy [36].

Ophthalmological questionnaires.

In addition to ophthalmological complications,
which can have a significant impact on the quality of
life of patients receiving chemotherapy and targeted
therapy, these treatments also have an impact on psy-
chological health.

Patients often suffer from increased levels of de-
pression, anxiety, and social isolation, which further
impacts overall well-being and perceived quality of
life [37, 38]. This is an important aspect to consider in
a comprehensive assessment of the patient’s condition
during treatment.

Eye complications such as dry eyes, decreased vi-
sion, and other vision problems can increase anxiety
and loneliness because they make it difficult to per-
form normal daily activities [37, 39-44].

In this context, introducing ophthalmological ques-
tionnaires and scales to assess the quality of life of pa-
tients undergoing chemotherapy is paramount.

These questionnaires allow an objective and quan-
titative assessment of treatment-related visual impair-
ments and monitor the impact of visual impairments
on patients’ overall quality of life [45].

Questionnaires such as the National Eye Institute Vi-
sual Function Questionnaire (NEI VFQ-25)[46], Ocular
Surface Disease Index (OSDI)[47], European Organiza-
tion for Research and Treatment of Cancer Quality of
Life questionnaires (EORTC-QLQ-C30 and EORTC-QLQ-
MY20)[48] help to identify the most subtle changes in
visual acuity and their changes.

Ophthalmological questionnaires such as OSDI and
NEI-VFQ-25 can confirm the safety or risk of a drug for
the eye by assessing eye symptoms and their impact
on the patient’s daily life [49]. They can detect chang-
es in visual functions such as dryness, irritation, eye
pain, and blurred vision. If the symptoms remain sta-
ble or improve during treatment, this may indicate the
drug’s safety. For example, in the study by R. Popat et
al. within the DREAMM-2, questionnaires such as OSDI
and NEI-VFQ-25 showed that visual impairment caused
by benthamab was temporary. This confirms the drug’s
safety for the eye since most symptoms, such as tem-
porary visual impairment, dryness, and eye pain, recov-
ered within a few weeks without a long-term impact on
the patients’ quality of life [50].

VF-14 (Visual Function Index) questionnaire con-
sists of 18 questions covering 14 types of daily visu-
al activities. The results allow us to determine the pa-
tient’s subjective assessment of visual functions.

The ADVS (Activities of Daily Vision Scale) in-
cludes 21 questions that assess aspects such as night
and day vision, distance and near vision functions, and
contrast perception. It was originally developed for cat-

aract patients but can be adapted to assess other visu-
al impairments.

An example of the application of these question-
naires is the study by J. Ma et al., who used two ques-
tionnaires to assess dry eye symptoms and adverse ef-
fects of cancer therapy in breast cancer patients: the
OSDI and the National Comprehensive Cancer Net-
work Breast Cancer Symptom Index-16 (NFBSI-16). The
OSDI questionnaire was administered to all participants
to assess the severity of dry eye, and the NFBSI-16 was
administered specifically to those undergoing cancer
treatment to assess therapy-related symptoms. The re-
sults showed that 59% of breast cancer patients under-
going chemotherapy or targeted therapy experienced
symptomatic dry eye, which was significantly high-
er compared to 25.5% in the control group. The study
highlights the importance of monitoring dry eye symp-
toms in patients receiving chemotherapy or targeted
therapy and recommends early intervention to improve
their quality of life during treatment. General question-
naires are also used to assess the quality of life of cancer
patients: FACT-G (Functional Assessment of Cancer
Therapy - General), designed for a general assessment
of the quality of life of patients with cancer, covers phys-
ical, social, emotional and functional well-being; EORTC
QLQ-C30 (European Organization for Research and
Treatment of Cancer Quality of Life Questionnaire)
is a widely used tool for assessing the quality of life of
cancer patients, including 30 questions covering vari-
ous aspects of health and well-being. Regularly using
these monitoring methods will allow for timely detec-
tion and correction of ophthalmological complications
arising from chemotherapy, as well as ensuring optimal
quality of life for patients.

Validation of dynamic assessment questionnaires
designed specifically to assess vision-related quality of
life in patients undergoing chemotherapy and target-
ed therapy will require additional research. Consider-
ing the complex interactions between variables affect-
ing quality of life requires multidisciplinary strategies.

It is necessary to note the possible methods of
correction of complications from the organ of vision
during chemotherapy, which require a comprehen-
sive approach to correction, including drug therapy,
physiotherapeutic methods, and surgical interventions
(Table 4).

General correction methods include dynamic mon-
itoring (regular ophthalmologist examinations once
every 3 months during chemotherapy), optical coher-
ence tomography (OCT) is also performed to assess the
retina and optic nerve condition, and fluorescent an-
giography to monitor vascular changes. It is necessary
to correct chemotherapy doses in the treatment of the
underlying disease in case of severe side effects and
conduct maintenance therapy to reduce the toxic ef-
fects of drugs.
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Table 4 - Methods of correction of complications from the organ of vision during chemotherapy

Correction form

Method

Correction of vascular disorders
(angiospasm, retinopathy, retinal
microangiopathy)

antioxidants and angioprotectors, drugs to improve vascular tone, corticosteroids (for severe retinal
edema), physiotherapeutic methods (laser coagulation of the retina for diabetes-like changes, magnetic
therapy to improve vascular tone)

Correction of neuropathies (retrobulbar
neuritis, neuroretinitis)
stimulate nerve activity)

neuroprotectors and B vitamins, glucocorticosteroids (for inflammatory changes), anticoagulants and
antiplatelet agents, physiotherapeutic methods (electrical stimulation of the optic nerve, acupuncture to

(keratopathy, epitheliopathy, dry eye
syndrome)

Correction of dry eye and corneal lesions| artificial tears, anti-inflammatory agents, regenerating agents, antibacterial drops (if there is a risk of
infection), physiotherapeutic methods (light therapy and laser stimulation of corneal regeneration)

Correction of central and peripheral
visual impairments (central and
paracentral scotoma, narrowing of visual
fields)

retinal metabolism stimulants, drugs to improve hemodynamics, physiotherapeutic methods (laser
exposure to the retina to stabilize the process, training using computer programs to restore visual fields)

Conclusion: Survival of patients with cancer has im-
proved significantly due to the development of anti-can-
cer drugs, including systemic chemotherapeutic agents.
However, long-term side effects, including visual impair-
ment, can significantly affect the quality of life of these
patients. The lack of specific recommendations for ocu-
lar monitoring during chemotherapy and targeted thera-
py exacerbates the problem, as such drugs can cause se-
rious visual complications that remain underestimated.

Comprehensive correction of ophthalmological
complications during chemotherapy should include
drug therapy, physiotherapeutic methods, and regular
vision monitoring. Early diagnosis and timely treatment
help minimize the risks of persistent visual impairment
and maintain patients’ quality of life.

Dynamic quality of life assessment represents a
promising approach to understanding and address-
ing visual impairment in patients receiving chemother-
apy and targeted therapy. Given the temporal varia-
tions and contextual factors that influence quality of
life, these methods open the door to personalized inter-
ventions that can improve treatment outcomes. As vi-
sion-specific quality-of-life assessment tools, Ophthal-
mology questionnaires have significant potential to
improve care and well-being in this vulnerable patient
population.
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AHJATIIA

XUMHUOTEPAIIUSA AJIFAH HAYKACTAP/bIH KOPY KABUVIETIHIH BY3bIJ1Y BIMEH
BAUJIAHBICTBI OMIP CAITACBIH IUHAMUKAJIBIK BAFAJIAY

P.M. Hpmexobaes', E.M. Hzmneyos', E.T. Mypamosé', T.C. Aounos', I.M. Hzmneyoea'

I«Mapar OcnaHoB aTbiHaarbl baTbic KazakcTan meauumna yHusepcuteti» KEAK, AkTebe, Kazakctan Pecny6aukaco

Ozexminizi: OHKONOUANBIK aAypYLaApObl emoeyoe KONOAHBLIAMbIH XUMUOMEPANUs MHCOHe MAKCammvl Mmepanus XHcui Kepy
@yuryusacvina ocep ememin dcanama scepaepoi myovipaowvl. Mynoail ackvinynapea Kypear k63 CUHOpOMbl, KAMAapaxkma, Kepamonamus,
pemunonamus dcone backanap sxcamaosvl, Oyn nayuenmmepOoiy oMip Cypy Canacevln aumapivlKmai Hawapiamysl MymKin. bya maxanaoa
Kepy Kabineminiy Oy3uLiybl 0ap OHKOIO2UANBIK HAYKACMAPObIY OMID Candacbii 6azanayeaa jHeoHe 0Cbl Hcanama acepiepoi OaKpliayovly
Mayvi30blIbl2bIHA baca Ha3ap ayoapulidob.

Maxranansly MaKcamol: Kopy acKbIHYIAPLIHbIY NAUOA 60y YaAKbIMbIHA, 01APObIY AYbIPALIZEIHA JHCOHE KAUMbIMObLIbLIZbIHA epeKite
Hasap ayoapa omelpuin, XUMUSALLIK JCOHE MAKCAMMbl MePaAnUAHblY dCepiner MyblHOAlmMvlH Kopy Kabinemi Oy3vi12aH OHKOIOLUSANbIK
HAyKacmapowly oMip cypy Canacvii sepmmey.

Adoicmepi: 3epmmeyee 2012-2024 scvindap apanvievinoa PubMed, Embase, Cochrane Library, Scopus, Web of Science scone Google
Scholar oepexkoprapvinOa dcapusananaan Opwic HeoHe a2blIubIH miloepinoei 65 ebliblMu MaKaidea mauoay xeacanovl. 130ey kesinoe
Xumuomepanus, Kopy YelMmuliblebl JHcoHe Kamepai iCikke Kamvlcmul Hezizei co30ep Konoanuliovl. 3epmmeyze Mema-manoayiap,
Jcylieni wonynap, OaKblIaHamvli KIUHUKAIbIK 3epmmeynep JdcoHe diceke dcazoail ecenmepi Kipoi.

Homuacenepi: Lucniamun dcone naxiumaxcen CUAKMbl XUMUOMEPANeemiK npenapammap Kypeax ko3 cUHOPOMbl, Kbl3blil KO3,
Kamapaxkma Jicone pemuHonamus CUsKmol kepy Oysvlivicmapuii myovipaovl. Besayuzymab scone 3pnomuHubd cusaKmol MaKcammol
npenapammap Kacar Ka0blKmully 3aKblMOAHYbIH, KOHBIOHKIMUGUM NeH ygeummi myowvipaosl. Kepy xabineminiy Oy3v11ybl nayuenmmepoiy
OMIp Cypy canacuvli aumapaelKmail Hauapiamaoul, OKY, KoLK HCypeizy scone 6em-oanemmi many cusakmeol KyHOeiKmi manculpmaniaposl
OpPBIHOAYOa KUBIHOLIKIMAP myosbipaovl. byn Oy3vinyiap cOHbIMEH Kamap blH2aucbl30bIKmyl, KypaakK Ke30i, dcacnmuvl myovlpaodsl HoHe
Kepy emkipaiciniy memenoeyine okenyi mymkin. Cupex swcazoaunapoa myHoau Oy3ulayiapobly caioapvl Kepy Kabiieminiy iwinapa
HeMmece MObIK HCo2ANYbIHA dKenedl, Oy NayueHmmiy d1eyMemmiK AHCYMbICLIHA HCOHE IMOYUOHANOBIK HCa20atiblHa eneyii ocep emeol.
ApHativl 0pmanbMOI0SUATBIK CAVATHAMAHBL KOIOAHY HCAHAMA dcepiepli epme aublKmayed MyMKIHOIK Oepedi, Oyn nayuenmmepoiy
oMip canacwiH dcaKcapmyaa KomeKmeceoi.

Kopvimuinowi: Omip cypy canacvii OUHAMUKAILIK Oa2anay Xumuomepanus Mmen MaKcammol mepanustvl a1ameli nayuenmmepoeei
Kepy Kabineminiy OY3vLIyblH MyCiHy2e JHCoHe uweuly2e nepCnekmusavl Kesxkapacmul 6i10ipedi. OMip canacvina scep ememin yaKpimuid
o32epicmep MeH KOHmMeKCmIK paxmopnapovl eckepe omuipuin, Oy 90icmep emoey HOmudiceepin JHcaKcapmamoli JHeeke apanacyad HeoJ
awaowl.

Tyiiinoi ce3zoep: xumuomepanus, MaKcammol mepanus, Kopy Kaobineminiy Oy3viiybl, OMIp canacol.

AHHOTAIHS

JNHAMUNYECKAS OINEHKA KAYECTBA KU3HU, CBA3AHHOI'O
C HAPYHIEHUEM 3PEHUA YV BOJIBHBIX, ITIOJTYYAIOIIUX XUMUOTEPAIINIO

P.M. Hpmexoaes', E.M. Hzmneyos', E.T. Mypamoé', T.C. Aounos', I .M. Hzmneyosa'
THAO «3anajiHo-Ka3axcTaHcKuit MenLMHCKuiA yHuBepcuTeT MMeHn Mapata OcnaHoBax, AkTo6e, Pecny6nuka Kasaxcrau

Axkmyansnocmb: Xumuomepanua u mapeemuas mepanus, UCNOAb3YeMble Npu JledeHuu paxd, HepeoKo CONPOBOHCOAIOMCs
nobounviMu dpghexmamu, Komopwvie zampacusarom spumenviyio Qyuxyuio. Cpeou maxux 0CI0ICHEHUL — CUHOPOM CYX020 2ld3d,
Kamapaxma, Kepamonamus, pemuHonamus u opyaue, KOmopble MOZYNn 3HAYUMENbHO YXYOulams KA4ecmeo HCU3HU nayuenmos. B
OoanHoll pabome aKyenm cOenan Ha OYeHKe Kayecmed JHCUHU OHKONI02ULECKUX OONIbHBIX, UCTLIMbIBAIOWUX 3PUMETIbHble HaPYIEeHUs, U
BAIHCHOCTNU MOHUMOPUHEA IMUX NOOOUHBIX 3 hermos.

Ilens uccnedosanus — u3yuumo Kauecmeo MHCUSHU OHKODONbHLIX € HAPYUIEHUAMU 3DEeHUsl, 603HUKAIOWUMU 6 pe3yibmame
6030€liCMBUs XUMUO- U MAP2eMHOL Mepanuy, ¢ 0COObIM AKYeHMOM HA 6peMeHU GO3HUKHOBEHUS 3DUMENbHBIX OCLOMCHEHUU, UX
BLIPANCEHHOCIU U 0OPAMUMOCTIU.
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Memoowi: B pamkax ucciedosanus 6ul1 npogeder anaius 50 Hayunvlx cmametl Ha pYCCKOM U AH2IULCKOM 3bLKAX, ONYOIUKOGAHHBIX
6 6asax oannvix PubMed, Embase, Cochrane Library, Scopus, Web of Science u Google Scholar ¢ 2012 no 2024 2o0wi. /[{na noucka
UCNONIL30BANIUCH KIIOUEBbIE CI08d, C8A3AHHbIE C XUMUOMEPanuel, MOKCULeCKUMU 8030eUCMEUAMU HA 3PEHUe U 310KAYeCMEEeHHbIMU
HOB006pazosanusmu. B ucciedosanue Guliu KIIOYEHbI MEMAAHAIU3bI, CUCMEMAMUYEcKUe 0030pbl, KOHMPOIUPYEMble KIUHULECKUEe
UCNBIMAHUSL U UHOUBUOYAIbHbLE KIUHUYECKUE CIYYAU.

Pe3yrvmamut: Xumuomepanesmuueckue npenapamol, maxue KaxK YUCHAAMUH U NAKIUMAKCe]l, 8bl3bl8AI0N 3PUMEIbHble HAPYULeHUSL,
BKIIOYASI CUHOPOM CYXO020 21d3d, NOKPACHEHUe 21143, Kamapaxmy u pemunonamuio. Tapeemuvle npenapamol, maxkue Kax 6eeayuzymad
U IPLOMUHUD, NPUBOOSIM K NOBPEACOCHUIM PO2OBUYbL, KOHBIOHKMUBUMY U YEeumy. 3pumenvHoie HapyueHus 3HaYUmenbHo yXyoulaom
Kauecmaeo JHeU3HU RAyueHmos. Dmu HapyueHUust MaKice 8bl3blearonm OUCKOMMOPM, CYXOCb 8 21d3aX, CIe30MmeueHue U MO2Ym npueecmu
K CHUDICEHUIO 0Cmpombl 3penusi. B pedkux ciyuasx nociedcmeus makux HApyweHnuti npugoosim K YaCmMuyHoU uiu NOJIHOU nomepe
3PeHUs, YMO CepPbe3HO CKA3bIBAEMC sl HA COYUANLHOM QYHKYUOHUPOBAHUY U IMOYUOHALLHOM COCMOSHUY nayuenma. HMcnonvzosanue
CNEeYUAIbHbIX 0PMATbMOIOSULECKUX ONPOCHUKOE NO360JIeN HA PAHHUX CIAOUSX 8blA6UMb NOOOUHBLE dhpexmbl, umo cnocobcmeyem
VAYUUEHUIO KAYeCmEa JCU3HU NAYUCHINOG.

3aknwuenue: [Junamuieckas oyeHKa Kavecmea Heu3hu npedcmasiiem coooil nepCnekmusHulil n00Xo0 0J1s1 HOHUMAHUS U PeuleHUs,
npoOIEMbl 3PUMENbHBIX HAPYULEHUT Y NAYUEHMO8, NOLYYAIOWUX XUMUOMEPANUIO U MAPSEMHYI0 mepanuio. Yuumléas epeMeHHble
KOeOanUsl U KOHMEKCMYalbHble PAKmMOopbl, GIUSIOUUE HA KAYeCMEO HCUZHLU, IMUMEMOObL OMKPLIEAIONM NYMb 015l NEPCOHATUZUPOBANHBIX
BMEUWAMENbCME, KOMOPbLE MO2YM VIYYUUUMb PE3YIbMambl 1eYeHUsL.

Knioueswle cnosa: xumuomepanus, mapeemuas mepanus, HapyuleHus 3peHusl, Kauecmeo JHCUsHuU.
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