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Giris

GOormo orqaninin zododon sonraki infeksion agirlasmalari problemi on
miirokkob va klinik shomiyyatli problemlardon biri olaraq qalir [1, 2]. Qeyri-
gonaotbaxs naticalorin yiiksok faizi, yara infeksiyasinin prognozlasdirilmasi,
profilaktikas1 vo miialicasi ilo bagli bir ¢ox hall edilmomis masalalor bu problemin
aktualligini miioyyon edir [3]. GOrmo orqani travmalarimin diaqnostikasi
hazirda xiisusi ¢otinlik yaratmir, posttravmatik dovriin iltihabi agirlasmalarinin
prognozlasdirilmasi iso ¢ox aktual mosaladir [4, 5]. Travmanin gedisatina birbasa
tosir gostoran ohamiyyatli risk faktorlarinin miisyyon edilmasi diizgiin prognoz vo
aparilan miialiconin ugurunu tomin edir [6, 7]. Hazirda bir ¢ox todqiqatgilar bu vo
ya digar xastaliyin prognozunu toxmin etmak {i¢iin riyazi modellora miiraciot edir,
c¢linki onlar comiyyatdo bas veron miioyyan proseslorin doyisikliklorini an diizgiin
va doqiq sokildo dyronmoyos komok edir [8, 9, 10].

Magsad — Akademik Zorifs Oliyeva adina Milli Oftalmologiya Morkazine
miiraciot 9sasinda gérmo orqani zadolori naticosindo bas vers bilocok infeksiyalarin
risk faktorlarmin qiymotlondirilmosi osasinda islonib hazirlanmis logistik
reqressiyaya asaslanan prognostik riyazi modelini totbiq etmak.

Material vo metodlar

Tadqiqatin obyekti Akademik Zorifo Oliyeva adina Milli Oftalmologiya
Morkozino “gdrmo orqani travmasi” diagnozu ilo miiraciot etmis xostolorin
Nef-003/u ugot formasi «Stasionar xostonin tibbi kartlarp» olmusdur — 2167
xasta (2225 goz). Klinik-epidemioloji amillor vo infeksion agirlagsmalarin inkisaf
riski arasindaki olagonin komiyyat qiymatlondirilmasi {i¢lin sanslar nisbati
gostaricisindon (Odss Ratio, OR) istifado edilmisdir [10]. Eyni qayda ilo infeksion
agirlasmalarin torodicilorino goro do hesablamalar aparilmigdir vo naticolor
asagidaki miistoqil doyisonlorlo miiqayiso edilmisdir: travmanin tipi, oftalmoloji
yardim ticlin miiraciotin vaxti, xostonin yast vo gozds yad cismin mdévcudlugu.
Statistik shamiyyati qiymatlondirmak {igiin OR-a 95% etibarliliq intervallar1 (95%
El) hesablanmis vo Xi-kvadrat (%) meyari istifado edilmisdir.

Naticalar vo miizakira
Bermingham terminologiya sistemina (BETT) osaslanaraq [11], miioyyon
edilmigdir ki, dyronilmis biitiin oftalmotravmalar arasinda an bodyiik faizi goziin




aciq zodolari togkil etmisdir — 1389 hal (62,5%, p < 0,05). Goziin qapali zadolori
662 hal (29,7%) toskil etmis, goziin olavo aparatinin zadoloring iso comi 174 hal
(7,8%) diismiisdiir.

Tadgiqatlar naticosindo miioyyon edilmisdir ki, géziin qapali vo agiq zodoslori
zamani yaranan zododon sonraki fosadlar icorisindo keratitlor, buynuz gisanin
xoralar1, buynuz qisa abseslori, endoftalmitlor vo panoftalmitlor kimi infeksion
agirlasmalar ohomiyyatli paya malikdir (21,2%). Goziin aciq vo gapali zadolori
zamani infeksion agirlagmalarin pay bolgiisii qrafik 1-do gostorilmisdir.

Zodadon sonraki infeksion agirlasmalarin inkisafinin asagidaki parametrlordon
coxfaktorlu asililigi miioyyon edilmisdir: “travmanin tipi” (RR = 6,21; 95% EI
5,04 —7.66, p <0,001), “miiraciotin vaxt1” (RR = 2,974; 95% Ei 2,490 — 3,553, p <
0,001), “xastonin yas1” (RR = 2,650; 95% Ei 2,224 — 3,157, p < 0,001), homginin
“gdzda yad cismin mévcudlugu” (RR = 1,450; 95% EI 1,195 — 1,760, p < 0,001).
Belaliklo, risk faktorlarinin biitiin tohlil edilon gostaricilari g6z zodslonmalarindon
sonra infeksion agirlagsmalarin inkisafinda y? etibarliliginin yiiksok gostoricilori vo
p-dayarlarinin 0,001-don kicik olmasi ilo yiiksok statistik shomiyyat daracesini
niimayis etdirmisdir. Bir sira todqgiqatlarda da oxsar kombinasiyalarin — xtisusilo
qapali zadolor vo gec miiraciot — infeksion agirlasmalarin inkisaf ehtimalini
ohomiyyatli dorocodos artirdigr gostorilmisdir [1, 4, 12].

Infeksion agirlasmalarin inkisaf riskinin formalasmasinda haor bir klinik-
epidemioloji olamotin tohfosi g¢oxfaktorlu logistik reqressiya vasitosilo
qiymatlondirilmisdir. Islonib hazirlanmis logistik reqressiya riyazi modeli osas
asili doyisonin ikili (binar) xarakteri — yoni “infeksion agirlasmanin mévcudlugu
vo ya olmamas1” ilo xarakterizo olunurdu. Toklif etdiyimiz diistur osasinda
hesablanmis B omsallar1 hor bir risk amilinin infeksion agirlasmanin inkisaf
ehtimalindak1 miixtalif istirak doracasini aydin gostormisdir. Bu metodun yiiksak
spesifikliyi (86,2%) va hossashigimni (91,4%) gostarmisdir. Islonib hazirlanmis
riyazi modelo asason, zododon sonraki infeksion agirlagsmalarin yaranma riskinin
asagidaki soviyyolori miioyyon edilmisdir: asagi, orta, yiiksok vo cox yiiksok.
Bels ki, niimuns olaraq, xostonin doyison gostaricilorinin (qapali zods, xastonin
cox gec miiraciot etmosi, xastonin yuxari yasi vo gézds yad cismin mdévcudlugu)
kodlagdirilmig gostaricilori hazirlanmis diistura daxil edilmisdir vo hesablanma
aparilib. Noticodo infeksion agirlasmanin ehtimali (p) tapilib (p = 0,843 vo ya
84,3%). Bu da o demokdir ki, “qapalt géz zodosi zamani, yash xosto ¢ox gec
miiraciot etdikds vo gbzds yad cisim olduqgda zododon sonra infeksion agirlasma
riski 84,3%-o borabordir”. Basqa sozlo, belo bir hal infeksion agirlasmalarin
inkisafi tiglin ¢ox yliksok risk kateqoriyasina aiddir (> 80%).

Yasli xosto gozdo yad cisim olmadan qapali1 g6z zodonmolori ilo ¢ox gec miiraciot
etdikdo, bu hadiso yiiksok risk kateqoriyasina (60%<p<80%) aid edils bilar, ¢iinki
ehtimal p = 0,788 va ya 78,8%-dir. Orta risk niimunasi olaraq (30%<p<60%)
“g6zdo yad cismin olmadigi, vaxtinda miiraciot edon yuxar1 yas qrupundan olan
xastonin qapalt goz zadosi” hadisasi hesab edilir. Bu zaman ehtimal p = 0,555 va
ya 55,5%-dir.



Zadadon sonra infeksion agirlagmalarin inkisafinda asagi risk niimunasi olaraq
(<30%) 50 yasdan kicik xostonin ¢ox gec miiraciot edildikdo gézdo yad cismin
movcud oldugu agiq géz zodosi hadisosini gostormok olar, bu zaman ehtimal p
= 0,247 va ya 24,7%-dir. Buna uygun olaraq, adekvat klinik taktikanin se¢ilmasi
liclin risk soviyyesindon asili olaraq diferensiasiya codvolindon istifado etmok
mogsodouygundur.

Yekun

1. Ac¢iq va gapal1 goz zodolorindon sonra infeksion agirlagmalar posttravmatik
voziyyatlorin shomiyyatli hissosini toskil edir (21,2%) vo osason keratitlor,
buynuz qisanin xoralar1 vo abseslori, eloco do endoftalmit vo panoftalmitlora
tomsil olunur. A¢iq zodslorin daha tez rast golmasino baxmayaraq, qapali
g6z zodolori infeksion agirlagsmalarin inkisafi baximdan daha yiiksok risklo
xarakteriza olunur.

2. Coxfaktorlu logistik reqressiya analizi gostormisdir ki, zodonin novii,
oftalmoloji yardima miiraciatin vaxti, xostonin yast vo gozdo yad cismin
movcudlugu infeksion agirlagsmalarin inkisafinda miistoqil vo statistik
cohatdon shomiyyatli risk amillaridir (p<0.001).

3. Islonib hazirlanmis prognostik riyazi model yiiksok diaqnostik effektivliya
malik olub posttravmatik infeksion agirlasmalarin inkisaf riskina goro
stratifikasiyasina imkan verir ki, bu da forqlondirilmis klinik taktikanin
secilmasi tiglin praktik shomiyyat dagiyir.

Asar sozlor: gorma orqanmi travmalari, infeksion agirlasmalarin riski, riyazi
model
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Introduction

The problem of post-traumatic infectious complications of the organ of vision
remains one of the most complex and clinically significant problems [1, 2]. The
high percentage of unsatisfactory outcomes and many unresolved issues related
to the prediction, prevention, and treatment of wound infection determine the
relevance of this problem [3]. The diagnosis of organ of vision injuries does
not currently present a particular challenge; however, predicting inflammatory




complications in the post-traumatic period is a highly relevant issue, as it is one of
the few pathological conditions where timely prognosis allows for the selection of
the best treatment plan and significantly influences the course of the disease [4, 5].
Identifying significant risk factors that directly influence the course of the wound
process ensures high-quality prognosis, adequate prevention, and the success of
the treatment provided [6, 7]. Currently, an increasing number of researchers are
turning to mathematical models to develop a prognosis for various diseases, as
these models help to study the changes in specific processes occurring in society
in the most correct and accurate manner [8, 9, 10].

Purpose—toapply aprognostic mathematical model based on logistic regression,
developed through the evaluation of risk factors for potential infections resulting
from organ of vision injures, based on admissions to the National Ophthalmology
Centre named after Academician Zarifa Aliyeva.

Material and Methods

The object of the study consisted of 2167 patients (2225 eyes) who visited the
National Ophthalmology Centre named after Academician Zarifa Aliyeva with a
diagnosis of ‘trauma of the organ of vision’, based on the medical record form
Nef-003/u ‘Medical records of an inpatient’. The Odds Ratio (OR) was used for
the quantitative assessment of the relationship between clinical-epidemiological
factors and the risk of developing infectious complications [10]. Calculations were
performed in the same manner according to the causative agents of infectious
complications, and the results were compared with the following independent
variables: type of trauma, time of presentation for ophthalmological care,
patient age, and the presence of an intraocular foreign body. To assess statistical
significance, 95% confidence intervals (95% CI) for the OR were calculated, and
the Chi-square (y?) test was used.

Results and Discussion

Based on the Birmingham Eye Trauma Terminology (BETT) system [11], it
was determined that open eye injuries accounted for the largest percentage among
all studied ophthalmic traumas, with 1,389 cases (62.5%, p < 0.05). Closed eye
injuries comprised 662 cases (29.7%), while injuries to the adnexal apparatus of
the eye accounted for only 174 cases (7.8%).

As a result of the research, it was determined that among post-traumatic
complications arising from closed and open eye injuries, infectious complications
such as keratitis, corneal ulcers, corneal abscesses, endophthalmitis, and
panophthalmitis hold a significant share (21.2%). The distribution of infectious
complications during open and closed eye injuries is shown in Chart 1.

A multivariate dependence of the development of post-traumatic infectious
complications was established on the following parameters: ‘type of injury’ (RR
=6.21; 95% CI 5.04 - 7.66, p < 0.001), ‘timeliness of seeking medical care’ (RR
=2.974; 95% CI 2.490 - 3.553, p < 0.001), ‘patient’s age’ (RR = 2.650; 95% CI
2.224 - 3.157, p <0.001), as well as ‘presence of a foreign body in the eye’ (RR



= 1.450; 95% CI 1.195 - 1.760, p < 0.001). Thus, all analysed indicators of risk
factors demonstrated a high degree of statistical significance in the development of
infectious complications after eye injuries, with high ¥* reliability indicators and
p-values less than 0.001. A number of studies have shown that similar combinations
— especially closed injuries and late presentation — significantly increase the
likelihood of developing infectious complications [1, 4, 12].The contribution of
each clinical-epidemiological feature to the formation of the risk of developing
infectious complications was evaluated using multivariate logistic regression.
The developed logistic regression mathematical model was characterized by the
binary nature of the main dependent variable — that is, the “presence or absence
of infectious complications”. The B coefficients calculated based on our proposed
formula clearly demonstrated the varying degrees of contribution of each risk
factor to the probability of developing infectious complications. This method
showed high specificity (86.2%) and sensitivity (91.4%).

Based on the developed mathematical model, the following risk levels for
the occurrence of post-traumatic infectious complications were established: low,
moderate, high, and very high. Thus, as an example, the encoded values of the
patient’s variable indicators (closed injury, very late presentation, advanced age
of the patient, and the presence of a foreign body in the eye) were entered into the
developed formula, and the calculation was performed. As a result, the probability
(p) of infectious complication was found (p = 0.843 or 84.3%). This indicates
that in the case of a closed eye injury, when an elderly patient presents very late
and a foreign body is present in the eye, the risk of post-traumatic infectious
complication is equal to 84.3%. In other words, this condition falls into a very
high-risk category (>80%) for the development of infectious complications.

When an elderly patient presents very late with a closed eye injury without
a foreign body in the eye, this case can be classified into the high-risk category
(60%<p<80%), as the probability is p = 0.788 or 78.8%. A case of “closed eye
injury in an elderly patient who sought medical attention on time and has no foreign
body in the eye” is considered an example of moderate risk (30%<p<60%). In this
case, the probability is p = 0.555 or 55.5%.

As an example of a low risk (<30%) for developing post-traumatic infectious
complications, one can cite a case of an open eye injury in a patient under 50 years
of age with the presence of a foreign body in the eye and very late presentation,
where the probability is p=0.247 or 24.7%. Accordingly, it is expedient to use the
differentiation table based on risk levels to select an adequate clinical approach.

Conclusion

1. Infectious complications after open and closed eye injuries account
for a significant portion of post-traumatic conditions (21.2%) and are
mainly represented by keratitis, corneal ulcers and abscesses, as well as
endophthalmitis and panophthalmitis. Although open injuries occur more
frequently, closed eye injuries are characterized by a higher risk regarding
the development of infectious complications.
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2. Multivariate logistic regression analysis showed that the type of injury,
the timeliness of seeking ophthalmological care, the patient’s age, and
the presence of a foreign body in the eye are independent and statistically
significant risk factors for the development of infectious complications (p
<0.001).

3. The developed prognostic mathematical model possesses high diagnostic
efficiency and enables stratification according to the risk of developing
post-traumatic infectious complications, which is of practical importance
for selecting a differentiated clinical approach.

Keywords: ocular trauma, risk of infectious complications, mathematical model

QOrafik 1. Akademik Zorifo Oliyeva adina Milli Oftalmologiya Moarkazina 2019-2023-cii illarda
hospitalizasiya edilmis xastolor arasinda goziin a¢iq vo qapalt zadoalori zamani infeksion
agirlasmalarin pay bolgiisii.
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Chart 1. Distribution of infectious complications during open and closed eye injuries among
patients hospitalized at the National Ophthalmology Centre named after Academician Zarifa
Aliyeva in 2019-2023.
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