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Aim: To evaluate the effect of oral Difrarel on progression of high myopia in children and to 

study myopia course after its discontinuation.

Methods: A total of 64 highly myopic children were enrolled in this study. Patients were 

divided into two equal groups: group 1 was administered Difrarel for 1 year and stopped its 

intake for another year, and group 2 (control) did not take Difrarel. Refraction and axial length 

of the right eye of every subject were measured every 6 months in both groups.

Results: Each group had 32 eyes of 32 patients. The mean age was 9.34±2.27 years in 

group 1 and 9.33±2.2 years in group 2. Mean refraction and axial length at the start of the 

study were -10.78±2.6 D and 23.7±1.2 mm, respectively, in group 1, and -10.5±2.55 D and 

23.9±1.4 mm in group 2. Refraction and axial length measurements every 6 months revealed 

statistically significant lower numbers in group 1 than group 2 after 1 year. After discontinua-

tion of the drug, the difference between both groups remained significant.

Conclusion: Oral Difrarel slowed axial elongation and stopped myopia progression in children 

with high myopia. The drug effect was consistent after its discontinuation for 1 year.

Keywords: high myopia in children, Difrarel, axial myopia, progressive myopia

Introduction
High myopia represents a major health problem in children. There is an increased 

prevalence of myopia in many countries.1 However, there are no prevalence data 

about myopia in Egypt, apart from individual studies. A preliminary national survey 

of disabilities done in Cairo, the Egyptian capital, reported that visual disabilities 

comprised 34% of recorded disabilities.2 Another preliminary screening study found 

22.1% of school children suffered from a refractive error.3

High myopia is often associated with serious ocular complications, such as retinal 

detachment, macular degeneration, choroidal neovascular membrane, cataract, and 

glaucoma leading to permanent visual loss.4 These complications are frequently 

related to the degree of myopic error, as higher-myopia patients carry increased risk 

of developing complications.5 Research has found that spending more time outdoors 

and reducing the need for close work may protect against myopia development and 

progression.6 Other studies have reported slowing myopia progression by using drugs, 

such as atropine, bifocal spectacle lenses, multifocal contact lenses, orthokeratology, 

and even surgically by scleral reinforcement.7

However, most of these studies found limited effect on slowing myopia progres-

sion and lacked the follow-up of myopia progression after discontinuation of the 

studied modalities. Bilberry is rich in anthocyanins, which belong to a parent class 

of bioflavonoids.8 Anthocyanins are suggested to improve visual functions and are 
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important in maintaining eye health.9–11 The aim of this study 

was to investigate the effect of long-term oral Difrarel use 

(contains anthocyanins from bilberry extracts) on progres-

sion of high myopia in children, and to study the course of 

myopia after Difrarel discontinuation, which to date has not 

been studied.

Methods
This prospective case–control study was carried out on 

64 children between February 2014 and July 2017. Children 

included in this study fulfilled criteria of an age range of 

6–14 years, myopia .6 D, and normal anterior and posterior 

segments. Children with amblyopia or any abnormal ocular 

motility were excluded. In addition, uncooperative patients 

or those who did not complete the follow-up plan were 

omitted from the study. Because Difrarel contains sucrose, 

it was not prescribed for children with fructose intoler-

ance, glucose malabsorption, galactose malabsorption, or 

invertase–isomaltase deficiency.

For all subjects participating in this study, their parents or 

legal guardians were asked to sign written detailed consent 

explaining the study and follow-up plan. The study was 

designed respecting the expected ethical aspects. It was 

performed according to the Declaration of Helsinki 1964 

as revised in 2008 and approved by the institutional review 

board and medical ethics committee of Minia University 

Hospital.

Right eyes of the children who participated in the study 

were subjected to full ophthalmologic examination: anterior-

segment examination with slit-lamp biomicroscopy (SL450; 

Nidek, Gamagori, Japan), posterior-segment examination 

using an indirect ophthalmoscope and slit lamp with high-

plus lenses, ocular motility assessment, cycloplegia with 

cyclopentolate 1% eyedrops three times every 10 minutes, 

then measurement of refractive error after 1 hour using an 

autorefractometer, and finally axial length measurement 

with A-scan.

Children were randomly divided into two groups. Group 1 

(Difrarel) comprised 32 myopic children administered twice-

daily Difrarel E 50 mg tablets for 20 days every month for 

1 year and stopping afterward. Difrarel E is composed of 

anthocyanosidic extracts of Vaccinium myrtillus (bilberry 

extract) and α-tocopherol acetate (vitamin E; Leurquin Labo-

ratories). Group 2 (control) had 32 myopic children who did 

not take Difrarel. The study plan was to measure cycloplegic 

refraction and axial length in participating children every 

6 months for 2 years: for children in group 1, 1 year while 

they were on Difrarel and another year after stopping it.

Statistical analyses
Data collected were statistically analyzed using SPSS for 

Windows version 16. Results are presented as mean ± SD. 

Student’s t-tests were done for analysis of cycloplegic 

refraction and axial length measurements of both groups 

at the start of the study (baseline) and every 6 months for 

2 years. Correlation was performed using Pearson’s cor-

relation coefficient (r). P,0.05 was considered the cutoff 

for significance.

Results
A total of 64 eyes of 64 children (34 males and 30 females) 

were enrolled in the study. They had a mean age of 

9.34±2.21 years (6–13.5 years). They all had high myopia, 

with mean refraction of -10.56±2.55 D (-6.5 to -15 D). 

Group 1 was children on Difrarel therapy: 18 males and 

14 females. Group 2 was children who did not receive 

Difrarel (control): 16 males and 16 females. The mean age 

of the Difrarel group was 9.34±2.27 years and that of the 

control group was 9.33±2.2 years, and differences in age or 

sex between the two groups were not significant (P.0.05).

The mean baseline refraction of the Difrarel group 

was  -10.78±2.6 D and that of the control group 

was -10.5±2.55 D, and the difference between them was 

not of statistical significance (P.0.05; Table 1). Changes 

in the Difrarel group refraction were studied every 6 months 

and compared to refraction in the control group. There was 

no statistically significant difference after 6 months between 

the two groups (P=0.2), but after 12, 18, and 24 months the 

change in refraction of the Difrarel group was significantly 

less than that of the control group (P,0.05 in all; Table 1).

At the start of the study, the mean baseline axial length 

of the Difrarel group was 23.7±1.2 mm, not statistically sig-

nificantly different than that of the control group, which was 

23.9±1.4 mm (P.0.05). Also, axial length changes showed 

no statistical significant differences between the two groups 

after 6 months (P.0.05), though changes in axial length 

measurements started to be statistically significant at 12, 18, 

and 24 months (Table 2).

Table 1 Refraction at baseline and 6-month intervals

Group 1 
(Difrarel)

Group 2 
(control)

P-value

Baseline -10.78±2.6 -10.5±2.55 0.7
After 6 months -11±2.6 -10.9±2.7 0.2
After 12 months -11.05±2.6 -11.56±2.6 0.04a

After 18 months -11.14±2.7 -11.9±2.6 0.02a

After 24 months -11.17±2.5 -12.3±2.6 0.01a

Note: aP,0.05.
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Differences between studied values of refraction and axial 

length at the start of the study were compared with those at 

6 and 12 months. Refraction and axial length of the Difrarel 

group after 6 months were stabilized by 33% and 43% of 

values in the control group, respectively, and were 69% and 

74%, respectively, after 12 months (Table 3).

Results at 12 months were compared with those at 

18 and 24 months to show differences after drug stoppage. 

Differences between 12 and 18 months in group 1 revealed 

refraction stabilization of 69% in controls: 75% in axial 

length became 67% and 74%, respectively, after 24 months 

(Table 3). Pearson’s correlation coefficient was used to study 

the association between axial length and refraction in each 

group separately, revealing significant negative correlations 

at all intervals of follow-up (P,0.05).

Discussion
Management of high myopia in children represents a chal-

lenge, due to heavy spectacles, intolerance to contact lenses, 

and inconvenience of refractive surgery because of unstable 

refraction. Many researchers have studied various methods to 

delay myopia progression to guard against serious complica-

tions. In this study, high-myopia children were evaluated for 

myopia progression while taking Difrarel (a bilberry extract) 

for 1 year and further assessed for another year after stopping 

it. These patients were compared with another highly myopic 

group who did not take the drug.

In a retrospective study done by Vasudevan et al, they 

reported that undercorrection of myopia did not slow myopia: 

instead, it lead to its progression, and degree of undercor-

rection was related to the degree of progression.12 Optimal 

correction of the myopic error was the target in all patients 

of the current study. There were no statistically significant 

differences between the groups concerning age, sex, base-

line spherical errors, or baseline axial length measurements 

to avoid bias and to cancel any other factor that may have 

affected the data measured.

During evaluation of refractive changes every 6 months, 

it was noticed that the amount of myopic shift in refraction in 

the Difrarel group was less than that of the control group. The 

difference between the groups was not statistically significant 

after the first 6 months, but after 12 months the difference 

became significant, which means that the gap in refraction 

widened by time. Furthermore, after drug intake had been 

stopped, there was still a significant difference in refraction 

after 18 and 24 months. This showed that the drug effect was 

consistent during the second year of follow-up.

On the other hand, studying the effect of the drug on the 

axial length measurements revealed that the Difrarel group 

showed lower values than the control group, and this differ-

ence was statistically insignificant between the two groups 

after 6 months. However, axial length measurements started 

to differ significantly after 12, 18, and 24 months follow-up. 

As such, the drug affected axial length significantly after 

1 year and its effect lasted for another year.

With regard to differences in refraction and axial length 

measurements at the start of the study with those at 6 and 

Table 2 Axial length at baseline and 6-month intervals

Group 1 
(Difrarel)

Group 2 
(control)

P-value

Baseline 23.7±1.2 23.9±1.4 0.4
After 6 months 23.76±1.24 24.27±1.4 0.1
After 12 months 23.85±1.23 24.5±1.4 0.04a

After 18 months 23.87±1.2 24.67±1.5 0.02a

After 24 months 23.9±1.2 24.8±1.5 0.008a

Note: aP,0.05.

Table 3 Differences in refraction and axial length at different follow-up intervals

Variables Group 1 (Difrarel) Group 2 (control) Difference P-value

Difference between baseline and 6 months
Refraction
Axial length

0.01±0.05
0.22±0.2

0.15±0.1
0.39±0.2

33%
43%

0.001a

0.004a

Difference between baseline and 12 months
Refraction
Axial length

0.12±0.08
0.26±0.17

0.39±0.16
1.03±0.3

69%
74%

0.001a

0.001a

Difference between 12 and 18 months
Refraction
Axial length

0.05±0.06
0.1±0.12

0.16±0.07
0.4±0.12

69%
75%

0.001a

0.01a

Difference between 12 and 24 months
Refraction
Axial length

0.1±0.06
0.2±0.1

0.3±0.1
0.76±0.19

67%
74%

0.03a

0.001a

Note: aP,0.05.
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12 months, there was significantly less difference in the 

Difrarel group. Percentages of difference at 12 months 

were nearly double those at 6 months. These percentages 

remained nearly the same for 1 year after discontinuation 

of Difrarel intake. Axial length and refraction had signifi-

cant negative correlations at all follow-up intervals, which 

confirmed the relation between increased axial length and 

increased myopia.

The main limitation in this study was the small sample, 

which was due to frequent dropouts during the study period. 

Frequent dropouts have been encountered in other studies.13–15 

However, larger-sample studies with longer follow-up should 

be done to confirm these results. Studying the drug effect on 

lower grades of myopia was not studied, which is another 

limitation.

Kamiya et al studied the effect of fermented bilberry 

extracts on visual outcomes in myopic eyes.16 They con-

cluded an increase in subjective accommodation and mesopic 

contrast sensitivity, but they did not study the drug’s effect 

on refraction or axial length. A previous study assessed the 

effect of oral Difrarel on myopic children with a 6-month 

follow-up. They found myopia progression was controlled 

in those with mild and high myopia, with no effect on mod-

erate myopia. This may be attributed to the short period of 

drug administration, in addition to the fact they did not study 

myopia progression after stopping the drug.17 A study done 

on guinea pigs demonstrated that orally administered Difrarel 

inhibited axial elongation in form-deprivation myopia, and 

hence might be useful for preventing myopia progression in 

clinical practice.18 This agrees with the current study results, 

as Difrarel slowed axial elongation significantly.

A study conducted in Singapore studied the effect of 

different concentrations of atropine on myopia progression. 

They called their study ATOM (Atropine in the Treatment of 

Myopia). Although they were satisfied with myopia-progression 

control, they were faced by many atropine side effects, such 

as hypersensitivity reactions in skin and conjunctiva, 

impaired near work in some children caused by pupil dilation, 

and rebound progression in myopia after atropine treatment 

was stopped.19–21 In the present study, the myopia stabiliza-

tion achieved was stable for 1 year after Difrarel stoppage, 

added to excellent tolerance of the drug, with no documented 

side effects during the study period. Many researchers have 

studied the effect of different contact-lens styles on myopia 

progression. The best style in controlling myopia progres-

sion was multifocal contact lenses. However, complications 

of contact-lens use, especially microbial keratitis, have been 

documented among several studies.22–25

Orthokeratology has proven an effective method in 

controlling myopia and slowing its progression by many 

authors.26,27 Nevertheless, it has been reported to have many 

complications, such as microbial keratitis, conjunctivitis, 

and peripheral ulcer.28,29 In 2016, Wu et al reported that the 

effects of orthokeratology on axial length growth and refrac-

tion retention were 30% and 67%, respectively, compared to 

spectacle wearers. In the current study, Difrarel caused axial 

length and refraction–retention effects of 69% and 74%, 

respectively, after 1 year’s therapy, and this effect remained 

consistent throughout the second year (67% and 74%).

Conclusion
Oral Difrarel for 1 year was associated with slowing of axial 

elongation and control of myopia progression in children 

with high myopia. Its effect was consistent even after discon-

tinuation of the drug for 1 year. Tolerance of the drug was 

excellent, with no documented side effects during the study 

period, which gives Difrarel a promising role in pediatric 

myopia control.

Data availability
Unpublished data are available upon request from the author.
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