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ABS TRACT Objective: We aimed to evaluate the effectiveness and 
safety of Coenzyme Q10 (CoQ10) eye drops on corneal wound healing 
in bacterial keratitis. Material and Methods: Patients who were hos-
pitalized and treated for bacterial keratitis were included in the study. 
The age, gender, and the affected eyes of the patients were recorded. 
The patients underwent a complete ophthalmologic examination and 
the presence or absence of hypopyon was recorded. The size of the 
corneal ulcer was measured horizontally and vertically. Patients were 
randomly divided into 2 groups. Both groups received topical antibi-
otics and cyclopentolate drops. In addition to the first group, CoQ10 
eye drop 4×1 treatment was added. Corneal ulcer images were taken 
before the treatment and recorded daily after the treatment initiation, 
until the ulcer healed. Results: The mean age of the 32 patients in-
cluded in the study was 51.16±25.31 (7-90) years, 20 (62.5%) were 
male and 12 (37.5%) were female. There was no statistically significant 
difference in terms of age, gender, right and left eye involvement, hy-
popyon presence and corneal ulcer size in CoQ10 eye drop group (n=16) 
and control group (n=16) (p>0.05). The mean healing time was 
12.25±6.02 days in CoQ10 eye drop group and 19±12.9 days in control 
group (p=0.076). Conclusion: The effect of CoQ10 eye drops in the 
treatment of bacterial keratitis with corneal ulcers was not found to be 
statistically significant. However, it can be considered as an adjuvant 
agent in terms of shortening the healing time. There is a need for more 
extensive series, randomized, prospective clinical trials. 
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ÖZET Amaç: Bu çalışmada, bakteriyel keratitte Koenzim Q10 (KoQ10) 
göz damlasının korneal yara iyileşmesi üzerindeki etkinliğini ve güve-
nilirliğini değerlendirmeği amaçladık. Gereç ve Yöntemler: Bakteri-
yel keratit tanısıyla yatırılarak tedavisi yapılan hastalar çalışmaya alındı. 
Hastaların yaşı, cinsiyeti ve hangi gözün tutulduğu kaydedildi. Hasta-
lara tam bir göz muayenesi yapıldı ve hipopiyon olup olmadığı kayde-
dildi. Korneal ülser büyüklüğü yatay ve dikey olarak ölçüldü. Hastalar 
rastgele 2 gruba ayrıldı. Her iki gruba da topikal antibiyotik ve siklo-
pentolat damla verildi. Birinci gruba ek olarak KoQ10 göz damlası 4×1 
tedaviye eklendi. Tedavi öncesi ve tedaviye başlandıktan sonra ülser 
iyileşene kadar günlük olarak korneal ülser görüntüleri alındı ve kay-
dedildi. Bulgular: Çalışmaya alınan toplam 32 hastanın yaş ortalaması 
51,16±25,31 (7-90) yıl olup, 20’si (%62,5) erkek, 12’si (%37,5) kadın 
idi. KoQ10 göz damlası verilen grup (n=16) ile kontrol grubunun (n=16) 
yaş, cinsiyet, sağ-sol göz tutulumu, hipopiyon varlığı ve korneal ülser 
boyutu açısından istatistiksel olarak anlamlı farkı yoktu (p>0,05). Or-
talama iyileşme süresi KoQ10 göz damlası verilen grupta 12,25±6,02 
gün ve kontrol grubunda 19±12,9 gün idi (p=0,076). Sonuç: KoQ10 
göz damlası, bakteriyel keratite bağlı gelişen korneal ülser tedavisindeki 
etkisi istatistiksel olarak anlamlı bulunamadı. Ancak iyileşme süresi-
nin kısalması açısından adjuvan ajan olarak düşünülebilir. Bu konuda 
daha geniş serilere sahip randomize, prospektif klinik çalışmalara ihti-
yaç vardır. 
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Corneal ulcer is sight-threatening severe condi-
tion with severe pain. The cause of corneal damage 
can be mechanical, biological, chemical or radial. In-
fective keratitis is one of the most important cause of 
low vision and blindness in the world.1 Infective ker-
atitis is generally caused by bacterial, fungal and viral 
agents. Among these, bacterial keratitis is the most 
common.2 

Topical antibiotics are the first treatment option 
in bacterial keratitis. In a recently published review it 
has been emphasized that all of the commonly used 
topical antibiotics are equally effective.3 In keratitis, 
the development of corneal melting, scar and perfo-
ration, starting with corneal ulcer, causes functional 
and anatomically poor results and may require ker-
atoplasty. In the treatment of keratitis, corneal ulcer 
healing and diminution in size indicate the effective-
ness of the treatment. For this reason, one of the tar-
gets of keratitis treatment is early recovery of corneal 
ulcer. Effective and early treatment positively affects 
the prognosis. 

Factors such as apoptosis (programmed cell 
death) in the corneal cells, necrosis, cytokines that 
trigger extracellular tissue damage, oxidants and free 
radicals play a role in the development and progres-
sion of ulcers. The healing process of corneal ulcers is 
a serious problem, especially in resistant ulcers. Some 
treatment-resistant cases may not fully recover.4   

Some medicines can help heal the cornea after 
corneal epithelial damage and regulate the healing 
process.5 One of these drugs, Coenzyme Q10 
(CoQ10), is found in biological membranes and 
specifically functions in mitochondrial electron 
transport complex I (NADH-ubiquinone oxidore-
ductase), II (succinate-ubiquinone oxidoreductase) 
and III (ubiquinone-cytochrome oxidoreductase).6 
In some recent studies, CoQ10, a potent antioxidant 
and anti-inflammatory agent, has been shown to in-
hibit apoptosis and thus reduce tissue destruction. It 
was shown that the use of CoQ10 in ophthalmology 
provides preservative support against harmful free 
radicals after refractive surgery, inhibits corneal  
keratocyte apoptosis caused by excimer laser, reduces 
the cell apoptosis in cornea exposed to ethanol before 
treatment.7-11  

In a recently published study, CoQ10 has been 
shown in vivo and in vitro to reduce corneal damage 
after ultraviolet B exposure. In the same study, it was 
shown that CoQ10 supports corneal wound healing 
after corneal epithelial debridement in rabbits.12  

In our literature search, we did not find a ran-
domized, controlled clinical trial evaluating the ef-
fect of CoQ10 in corneal ulcer treatment in humans. 
We aimed in our study to evaluate the efficacy and 
safety of CoQ10 eye drops in patients with bacterial 
keratitis by comparing them with the standard treat-
ment group. 

 MATERIAL AND METHODS  
Study included patients admitted for bacterial kerati-
tis to Van Yüzüncü Yıl University Ophthalmology 
Department. Cases of suspected bacterial keratitis in 
the eye examination and without previous medical or 
surgical treatment were included in the study. Cases 
with Herpes simplex, acanthamoeba or fungal kerati-
tis, physical or chemical injuries and non-infectious 
keratitis were not included in the study.  

This prospective study was carried out follow-
ing approval of the Clinical Researches Ethics Com-
mittee (date: November 13, 2014; number: 04). 
Recruited patients were informed about the study and 
signed the informed consent form. This study was 
carried out in line with the principles of the Helsinki 
Declaration. 

Age, sex, and involved eye of each patient were 
recorded. After receiving the medical history, the best 
corrected visual acuity was obtained and a full eye 
examination was performed. It was recorded whether 
hypopyon is present. The size of corneal ulcer was 
measured using biomicroscopy (TOPCON Slit Lamb 
SL D7, Tokyo, Japan). Localization of keratitis was 
classified in 5 regions; central, upper, lower, nasal 
and temporal regions. Cases with an ulcer depth less 
than 1/3 of the corneal thickness were included in the 
study. All cases were sampled for culture and gram 
staining from the lesion site. Patients were randomly 
divided into 2 groups. Both groups received one drop 
per hour of fortified Cefazolin 50 mg/mL (Prepared 
from Sefazol vial, Gensenta, Turkey) and one drop 
per hour of fortified Gentamicin 14 mg/mL (Prepared 
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from Genta ampoule, Menarini, Turkey), one drop 
three times a day of cyclopentolate. In addition to the 
first group, CoQ10 (Visudrop, Visufarma, Italy) eye 
drop 4x1 was added to treatment and used for at least 
2 weeks or until keratitis is recovered. In this study, 
the main aim was to closure the epithelial defect, 
which is one of the most important healing symptoms 
of corneal ulcers. The healing process was pho-
tographed and recorded daily using normal and cobalt 
blue filter before treatment and after the treatment 
was initiated [imaging biomicroscopy, TOPCON SL 
D7 (DC-3) IMAGEnet i-base ver. 3.13.1, Tokyo-
Japan] (Figure 1). 

STATISTICAL ANALYSIS 
Descriptive statistics were presented as mean and stan-
dard deviation for the continuous variables, while 
count and percentages for the categorical variables. 
Mann-Whitney U test was used to compare control and 
CoQ10 groups. Fisher’s exact probability tests were 

used for comparison of 2 proportions of the groups. 
Statistical significance level was considered as 5%. 
MINITAB (Ver:14, Informer Technologies, Inc., 
USA) and SPSS (Ver: 13, IBM inc, USA) statistical 
programs were used for all statistical computations. 

 RESULTS 
The age average of 32 patients included in the study 
was 51.16±25.31 (7-90) years and 20 (62.5%) of 
them were male and 12 (37.5%) were female. Cul-
ture positivity was detected in 14 (43.75%) cases. 
Staphylococcus aureus was detected in 5 (35.71%), 
Streptococcus pneumoniae in 4 (28.57%), Staphylo-
coccus epidermidis in 2 (14.29%), Pseudomonas 
aeruginosa in 2 (14.29%) and Haemophilus influen-
zae in 1 (7.14%) of those cases.   

CoQ10 eye drop group (n=16) and the control 
group (n=16) were intercompatible in terms of age 
average, gender, involved eye and the presence of hy-
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FIGURE 1: Healing process of a patient with bacterial keratitis in the CoQ10, images captured using color and cobalt blue filter. 
CoQ10: Coenzyme Q10.



popyon (Table 1). Corneal ulcer sizes and pre-treat-
ment best corrected visual acuity were also coherent 
with each other. The mean duration of recovery was 
not statistically significant, but in the CoQ10 group 
healing happened about 7 days earlier on average. 
Regarding culture positive cases, the recovery time 
was 6.67 (mean rank) days in the gram negative bac-
teria and 7.73 (mean rank) days in gram positive ones 
(p=0.695). Statistical analysis is considered to have 
low reliability due to difference in case numbers in 
the 2 groups. Antibiogram results based on growth in 
culture were sensitive to the treatment given. There 
was no significant difference in mean post-treatment 
best corrected visual acuity (Table 2). No treatment-
related side effects and complications were observed 
in our study.  

 DISCUSSION 
New alternative methods that can be more effective in 
the treatment of corneal ulcers and reduce the dura-

tion of treatment are needed. We evaluated in our 
study the effect of CoQ10 drop, which is one of these 
methods, on the duration of healing of bacterial ker-
atitis. In our results, the effect of CoQ10 eye drops in 
the treatment of bacterial keratitis with corneal ulcers 
was not found to be statistically significant. However, 
we found that the corneal ulcers healing time was 
shorter in the group given CoQ10 eye drops compared 
to the control group. 

CoQ10 has many useful functions for ocular cells 
and has gained importance in ophthalmology in re-
cent years.12-14 CoQ10, a potent antioxidant and anti-
inflammatory agent, prevents apoptosis and thus 
reduces tissue destruction. In addition to the mito-
chondrial bioenergetic effect of CoQ10, it also pre-
vents the oxidative damage of free radicals in 
mitochondrial and lipid membranes.15 

The best treatment for bacterial keratitis is topi-
cal antibiotics.1 In our study, fortified Cefazolin 50 
mg/mL and fortified gentamicin 14 mg/mL were used 
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CoQ10 (n=16) Control (n=16) p value 
Age averagea 46.06±26.42 56.6±23.72 0.235 
Gender (male/female)b 10/6 10/6 1 
Right/left eye involvementb 7/9 8/8 0.723 
Presence of hypopyonb 7 (43.75%) 5 (31.25%) 0.461 

TABLE 1:  Distribution and general characteristics of patients according to groups.

aMann-Whitney U test; bFisher’s exact probability tests; CoQ10: Coenzyme Q10.

CoQ10 (n=16) Control (n=16) p value 
Size of ulcera 

Horizontal (mm) 3.42±1.95 2.91±1.96 0.354 
Vertical (mm) 2.95±1.64 2.62±1.05 0.691 
Average healing duration (days) 12.25±6.02 19±12.9 0.076 

Ulcer locationb 
Central 11 5 0.022 
Inferior 2 3 0.625 
Superior 1 2 0.542 
Nasal 1 4 0.333 
Temporal 1 2 0.542 

Average BCVA (logMAR)a 
Before treatment 1.81±1.07 1.93±1.12 0.754 
After treatment 1.55±1.2 1.08±1.14 0.326 

TABLE 2:  Properties and healing duration of bacterial keratitis.

aMann-Whitney U test; bFisher’s exact probability tests; CoQ10: Coenzyme Q10; BCVA: Best corrected visual acuity.



as topical antibiotics for both groups. Studies have 
shown that drop-fortified aminoglycosides and forti-
fied cephalosporin drops are effective in bacterial 
keratitis.1,16 Cross-linking collagen using ultraviolet-
A and riboflavin may be effective for medical treat-
ment-resistant bacterial keratitis.17 

In addition to topical antibiotic treatment, we ap-
plied one drop of CoQ10 4 times a day to the first 
group. This ophthalmic solution contains CoQ10 plus 
vitamin E-tocopheryl polyethylene glycol succinate 
(E-TPGS) 500 mg and hypromellose (Visudrop; Liba 
Laboratories, Inc.). Vitamin E-TPGS increases the 
ability of active ingredients to reach the target tissue 
as well as its antioxidant effect. Hypromellose is a 
kind of eye moisturizer that improves the exposure 
of the ocular surface as well as its moisturizing prop-
erties.  

In a recent study, the treatment effect of CoQ10 
eye drops in 6 difficult cases who were not recov-
ered by conventional treatment of corneal ulcer was 
evaluated. There were 3 cases of neurotrophic 
corneal ulcer, 2 cases of post-infection corneal 
ulcer (1 acanthamoeba keratitis and 1 case of un-
known keratitis), 1 case of Stevens-Johnson syn-
drome and 1 drop 3-4 times a day of CoQ10 was 
added to preservative-free topical treatments. All 
cases were completely healed with the addition of 
CoQ10. In 4 cases, treatment response was received 
within 1-2 weeks and completely recovered within 
4-8 weeks. No side effects were detected in this 
case series.4   

The therapeutic effect and potential mechanism 
of CoQ10 in corneal ulcers can be explained in 3 
ways. First, reactive oxygen species and ocular sur-
face inflammation can prevent corneal healing. An-
tioxidant and anti-inflammatory effects of CoQ10 eye 
drops can contribute to the healing of corneal ulcer. 
Secondly, increased energy is needed at every step of 
corneal wound healing. CoQ10 drops can contribute to 
wound healing by providing mitochondrial bioen-
ergy. Third, CoQ10 drop repairs the corneal subbasal 
plexus and can contribute to the faster healing of the 
corneal wound.18 

Our study had a few limitations. First, our case 
count is low. Secondly, corneal lesions are not stan-

dardized in terms of characteristics such as size and 
depth. Although there is no statistically significant 
difference in these characteristics in our study, these 
parameters may have an effect on the results. The 
same standards can be provided for animal studies, 
but it is difficult to provide the same standards in pa-
tients. Finally, there are keratitis related corneal ul-
cers that can be caused by different factors and of 
which the exact cause is unknown. In a published re-
view, positive culture yield for infective keratitis 
were reported as 51% (34-67%) and positive Gram 
stain yield as 67% (60-75%).19 The low rate of posi-
tive culture may be associated with several factors 
such as diagnostic variability, the skill of the sam-
pling operator, culture technique. 

 CONCLUSION 
CoQ10 eye drop may be considered as an adjuvant 
agent that shortens the healing period and promotes 
corneal wound healing in bacterial keratitis but the 
effect is not found to be statistically significant. How-
ever, there is a need for randomized, prospective clin-
ical trials including larger series.  

Source of Finance 

During this study, no financial or spiritual support was received 
neither from any pharmaceutical company that has a direct con-
nection with the research subject, nor from a company that pro-
vides or produces medical instruments and materials which may 
negatively affect the evaluation process of this study. 

Conflict of Interest 

No conflicts of interest between the authors and / or family mem-
bers of the scientific and medical committee members or mem-
bers of the potential conflicts of interest, counseling, expertise, 
working conditions, share holding and similar situations in any 
firm. 

Authorship Contributions 
Idea/Concept: Muhammed Batur; Design: Muhammed Batur; 
Control/Supervision: Muhammed Batur, Erbil Seven; Data Col-
lection and/or Processing: Muhammed Batur, Muhammet Derda 
Özer, Serek Tekin; Analysis and/or Interpretation: Muhammed 
Batur, Erbil Seven; Literature Review: Muhammed Batur, 
Muhammet Derda Özer; Writing the Article: Muhammed Batur, 
Serek Tekin; Critical Review: Muhammed Batur; References and 
Fundings: Muhammed Batur, Erbil Seven; Materials: 
Muhammed Batur, Serek Tekin.

Muhammed BATUR et al. Turkiye Klinikleri J Ophthalmol. 2024;33(1):1-6

5



Muhammed BATUR et al. Turkiye Klinikleri J Ophthalmol. 2024;33(1):1-6

6

1. Austin A, Lietman T, Rose-Nussbaumer J. Update on the management of in-
fectious keratitis. Ophthalmology. 2017;124(11):1678-89. [Crossref]  [PubMed]  
[PMC]  

2. Green M, Apel A, Stapleton F. Risk factors and causative organisms in mi-
crobial keratitis. Cornea. 2008;27(1):22-7. [Crossref]  [PubMed]  

3. McDonald EM, Ram FS, Patel DV, McGhee CN. Topical antibiotics for the 
management of bacterial keratitis: an evidence-based review of high quality 
randomised controlled trials. Br J Ophthalmol. 2014;98(11):1470-7. [Crossref]  
[PubMed]  

4. Gumus K. Topical coenzyme Q10 eye drops as an adjuvant treatment in chal-
lenging refractory corneal ulcers: a case series and literature review. Eye 
Contact Lens. 2017;43(2):73-80. [Crossref]  [PubMed]  

5. Choi JS, Joo CK. Wakayama symposium: new therapies for modulation of 
epithelialization in corneal wound healing. Ocul Surf. 2013;11(1):16-8. [Cross-
ref]  [PubMed]  

6. Lenaz G, Fato R, Castelluccio C, Genova ML, Bovina C, Estornell E, et al. The 
function of coenzyme Q in mitochondria. Clin Investig. 1993;71(8 Suppl):S66-
70. [Crossref]  [PubMed]  

7. Behndig A, Svensson B, Marklund SL, Karlsson K. Superoxide dismutase 
isoenzymes in the human eye. Invest Ophthalmol Vis Sci. 1998;39(3):471-5. 
[PubMed]  

8. Kasetsuwan N, Wu FM, Hsieh F, Sanchez D, McDonnell PJ. Effect of topical 
ascorbic acid on free radical tissue damage and inflammatory cell influx in 
the cornea after excimer laser corneal surgery. Arch Ophthalmol. 
1999;117(5):649-52. [Crossref]  [PubMed]  

9. Brancato R, Schiavone N, Siano S, Lapucci A, Papucci L, Donnini M, et al. 
Prevention of corneal keratocyte apoptosis after argon fluoride excimer laser 
irradiation with the free radical scavenger ubiquinone Q10. Eur J Ophthal-
mol. 2000;10(1):32-8. [Crossref]  [PubMed]  

10. Brancato R, Fiore T, Papucci L, Schiavone N, Formigli L, Orlandini SZ, et al. 
Concomitant effect of topical ubiquinone Q10 and vitamin E to prevent kera-
tocyte apoptosis after excimer laser photoablation in rabbits. J Refract Surg. 
2002;18(2):135-9. [Crossref]  [PubMed]  

11. Chen CC, Chang JH, Lee JB, Javier J, Azar DT. Human corneal epithelial 
cell viability and morphology after dilute alcohol exposure. Invest Ophthalmol 
Vis Sci. 2002;43(8):2593-602. [PubMed]  

12. Mencucci R, Favuzza E, Boccalini C, Lapucci A, Felici R, Resta F, et al. 
CoQ10-containing eye drops prevent UVB-induced cornea cell damage and 
increase cornea wound healing by preserving mitochondrial function. Invest 
Ophthalmol Vis Sci. 2014;55(11):7266-71. [Crossref]  [PubMed]  

13. Parisi V, Centofanti M, Gandolfi S, Marangoni D, Rossetti L, Tanga L, et al. 
Effects of coenzyme Q10 in conjunction with vitamin E on retinal-evoked and 
cortical-evoked responses in patients with open-angle glaucoma. J Glau-
coma. 2014;23(6):391-404. [Crossref]  [PubMed]  

14. Lulli M, Witort E, Papucci L, Torre E, Schipani C, Bergamini C, et al. Coen-
zyme Q10 instilled as eye drops on the cornea reaches the retina and protects 
retinal layers from apoptosis in a mouse model of kainate-induced retinal 
damage. Invest Ophthalmol Vis Sci. 2012;53(13):8295-302. [Crossref]  
[PubMed]  

15. Chen CC, Liou SW, Chen CC, Chen WC, Hu FR, Wang IJ, et al. Coenzyme 
Q10 rescues ethanol-induced corneal fibroblast apoptosis through the inhi-
bition of caspase-2 activation. J Biol Chem. 2013;288(17):11689-704. [Cross-
ref]  [PubMed]  [PMC]  

16. Sharma N, Goel M, Bansal S, Agarwal P, Titiyal JS, Upadhyaya AD, et al. 
Evaluation of moxifloxacin 0.5% in treatment of nonperforated bacterial 
corneal ulcers: a randomized controlled trial. Ophthalmology. 
2013;120(6):1173-8. [Crossref]  [PubMed]  

17. Bozkurt Oflaz A, Bozkurt B, Kamış Ü, Ekinci Köktekir B. Corneal collagen 
crosslinking treatment in a case with pneumococcal keratitis. Turk J Oph-
thalmol. 2017;47(3):161-4. [Crossref]  [PubMed]  [PMC]  

18. Fogagnolo P, Sacchi M, Ceresara G, Paderni R, Lapadula P, Orzalesi N, et 
al. The effects of topical coenzyme Q10 and vitamin E D-α-tocopheryl poly-
ethylene glycol 1000 succinate after cataract surgery: a clinical and in vivo 
confocal study. Ophthalmologica. 2013;229(1):26-31. [Crossref]  [PubMed]  

19. Morlet N, Daniell M. Microbial keratitis: what's the preferred initial therapy? 
View 2: Empirical fluoroquinolone therapy is sufficient initial treatment. Br J 
Ophthalmol. 2003;87(9):1169-72. [Crossref]  [PubMed]  [PMC] 

 REFERENCES

https://www.sciencedirect.com/science/article/abs/pii/S0161642016325295?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/28942073/
https://pubmed.ncbi.nlm.nih.gov/28942073/
https://journals.lww.com/corneajrnl/abstract/2008/01000/risk_factors_and_causative_organisms_in_microbial.3.aspx
https://pubmed.ncbi.nlm.nih.gov/18245962/
https://doi.org/10.1136/bjophthalmol-2013-304660
https://pubmed.ncbi.nlm.nih.gov/24729078/
https://journals.lww.com/claojournal/abstract/2017/03000/topical_coenzyme_q10_eye_drops_as_an_adjuvant.1.aspx
https://pubmed.ncbi.nlm.nih.gov/26783983/
https://www.sciencedirect.com/science/article/abs/pii/S1542012412001371?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1542012412001371?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/23321355/
https://link.springer.com/article/10.1007/BF00226843
https://pubmed.ncbi.nlm.nih.gov/8241708/
https://pubmed.ncbi.nlm.nih.gov/9501855/
https://jamanetwork.com/journals/jamaophthalmology/fullarticle/411892
https://pubmed.ncbi.nlm.nih.gov/10326963/
https://journals.sagepub.com/doi/10.1177/112067210001000106
https://pubmed.ncbi.nlm.nih.gov/10744203/
https://journals.healio.com/doi/10.3928/1081-597X-20020301-06
https://pubmed.ncbi.nlm.nih.gov/11934201/
https://pubmed.ncbi.nlm.nih.gov/12147590/
https://iovs.arvojournals.org/article.aspx?articleid=2266035
https://pubmed.ncbi.nlm.nih.gov/25301877/
https://journals.lww.com/glaucomajournal/abstract/2014/08000/effects_of_coenzyme_q10_in_conjunction_with.11.aspx
https://pubmed.ncbi.nlm.nih.gov/25079307/
https://iovs.arvojournals.org/article.aspx?articleid=2165655
https://pubmed.ncbi.nlm.nih.gov/23154463/
https://www.sciencedirect.com/science/article/pii/S0021925819333824?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0021925819333824?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/23430247/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3636859/
https://www.sciencedirect.com/science/article/abs/pii/S0161642012010925?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/23415776/
https://www.oftalmoloji.org/archives/archive-detail/article-preview/corneal-collagen-crosslinking-treatment-in-a-case-/15720
https://pubmed.ncbi.nlm.nih.gov/28630792/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5468530/
https://karger.com/oph/article-abstract/229/1/26/264126/The-Effects-of-Topical-Coenzyme-Q10-and-Vitamin-E?redirectedFrom=fulltext
https://pubmed.ncbi.nlm.nih.gov/23011409/
https://bjo.bmj.com/content/87/9/1169
https://pubmed.ncbi.nlm.nih.gov/12928291/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1771824/

