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Purpose: There has been an increasing clinical interest in specific retinal parameters as non- 
invasive biomarkers of retinal inflammation in diabetic macular edema (DME) that have 
been shown to have prognostic value, such as hyperreflective retinal fields (HRFs) and 
subfoveal neuroretinal detachment (SND).
Methods: We conducted a prospective, non-comparative study of treatment-naïve patients 
with DME to evaluate the efficacy of a Pro Re Nata (PRN) regimen of intravitreal dex
amethasone implant 0.7 mg (DexI, Ozurdex™). After administration, patients underwent 
subsequent injections according to PRN criteria in case of edema relapse, but not earlier than 
4 months after the previous treatment. Patients were evaluated at baseline, within 15 days of 
injection, and every month thereafter. During all visits, best-corrected visual acuity (BCVA) 
was recorded; central retinal thickness (CRT), type of edema, presence of SND, and presence 
and number of HRFs were evaluated using swept-source optical coherence tomography (SS- 
OCT) 3D. Treatment outcome was defined as changes in BCVA, CRT, SND and HRFs at 12 
(T12) and 24 (T24) months compared with baseline (T0).
Results: The study enrolled 24 eyes of 18 patients. The mean duration of follow-up was 18 
±6.6 months; for all eyes, T12 data were available, while follow-up reached T24 for 12 eyes. 
BCVA improved significantly and CRT decreased significantly during treatment; the edema 
was no longer detectable in 13/24 eyes at T12 and 8/12 eyes at T24. No patient presented 
SND at T12 and T24, and the mean number of HRFs decreased significantly during 
treatment. Results with CRT and HRFs correlated with BCVA at 12 and 24 months. No 
significant adverse events were observed.
Conclusion: In patients with DME, the intravitreal dexamethasone implant was effective 
and safe in improving both functional and tomographic parameters. This result is consistent 
with improvement in biomarkers of inflammation.
Keywords: dexamethasone implant, diabetic macular edema, intravitreal implants, Ozurdex, 
real-world, inflammation

Introduction
The retina and choroid, due to their vascular nature, are the main targets of diabetic 
microangiopathy. In diabetic patients, vasogenic changes secondary to hyperglycemia 
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induce a breakdown of the blood-retinal barrier with conse
quent intrastromal exudation, increased levels of inflamma
tory factors, and activation of the cascade of macular edema 
formation.1,2

In clinical applications, fluorescein angiography (FA) 
is the best diagnostic tool to highlight disruption of the 
blood ocular barrier, but optical coherence tomography 
(OCT) is today the most sensitive method to identify and 
quantify macular edema.3,4 Furthermore, its improved 
technical characteristics, such as swept-source technology, 
have allowed its sensitivity to increase and led to identifi
cation of signs or “biomarkers” of inflammatory activa
tion. OCT can measure the macular thickness (central 
retinal thickness [CRT]), total volume of the central retina 
(RTV), and number of hyperreflective retinal fields/foci 
(HRFs), and can detect subepithelial neurosensory detach
ment (SND),3,5 interruption of the external limiting mem
brane (ELM), and inner segment/outer segment (IS/OS). It 
can also reveal the presence of disorganization of the 
internal retinal layers (DRIL).6

An emerging biomarker is subfoveal neuroretinal 
detachment (SND), due to subretinal fluid, which is visible 
as a hyporeflective area on SD-OCT.5,7 It has a prevalence 
of 15–30%, is related to a poorer prognosis, and its patho
genesis is possibly linked to the disruption of the limiting 
membrane, with consequent changes of microglial cells or 
altered choroidal blood flow.8–11

A relationship has also been observed between mor
phological and serological or aqueous biomarkers: serum 
levels of VEGF, soluble intercellular adhesion molecule 1 
(ICAM-1), chemotaxis protein, and TNF-α are signifi
cantly associated with quantitative and qualitative mea
surements in spectral-domain OCT (SD-OCT),12,13 

supporting the key role of inflammation in DME and in 
guiding the choice of treatment.

Currently available treatments are aimed at reducing or 
resolving the edema itself in order to improve or preserve 
visual function in DME: they are based on the use of laser 
therapy and intravitreal administration of drugs, such as 
anti-VEGF therapies (bevacizumab, ranibizumab, afliber
cept) or steroids (triamcinolone acetonide, dexamethasone, 
fluocinolone acetonide).14–16 Unfortunately, local applica
tion does not allow effective concentrations of drug to be 
reached near the macula, due to the limited uptake and 
penetration.17 Intravitreal injections increase ocular drug 
delivery, but are invasive and require frequent retreatment, 
with consequent limitations in their use.17 For this reason, 
sustained-release drug delivery systems have been 

developed, which allow high levels of the drug to be 
reached in target tissues, overcoming the limitations of 
local administration and short-acting intravitreal 
injections.17 Sustained-release drug delivery systems can 
be injected into the vitreous chamber, allowing a gradual 
and continuous release of drugs, and maintain effective 
therapeutic levels in the vitreous chamber over a medium 
(4–6 months) or long (up to 3 years) period of time.15,17–19

Ozurdex™ (Allergan Inc, Irvine, CA, USA) is a sus
tained release intravitreal rod-shaped (6 mm) implant con
taining 700 μg of dexamethasone (DexI), releasing 
100–1000 μg/mL of the drug per day for the first 2 
months.20,21 It was approved by the U. S. Food and Drug 
Administration (FDA) for the treatment of DME based on 
the results of a randomized, controlled trial on 1048 
patients, which showed a significant improvement in 
best-corrected visual acuity (BCVA) and a reduction of 
CRT compared with the sham treatment.22 On the basis of 
the kinetics of release of the active substance, the DexI 
was approved with a regimen of administration every 6 
months.20 However, pre- and post-marketing studies have 
shown that after the third month and long before the sixth 
month the pharmacological efficacy is reduced and macu
lar edema resumes.14,23

DexI has also been associated with a delay in the 
progression of diabetic retinopathy over 24 months.24 In 
addition, real-world experience confirmed the results of 
clinical trials with DexI.25 Many studies have shown that 
more sustained clinical efficacy is obtained with a regimen 
of on-demand or Pro Re Nata (PRN) administration after 
the third month and before the sixth, which counteracts the 
resumption of disease activity in a timely manner.18,23

The aim of this study was to evaluate the efficacy of a 
PRN regimen of DexI on DME, and correlate treatment 
outcomes with inflammatory biomarkers.

Patients and Methods
Study Design and Objective
We conducted a prospective, single institution, non-com
parative study to evaluate the efficacy of DexI, adminis
tered with a PRN regimen, on 18 treatment-naïve patients 
(24 eyes) affected by DME. Inclusion criteria were age 
≥18 years, type 1 or 2 diabetes mellitus, visual loss due to 
DME (defined as retinal thickness in the central subfield 
>350 micron measured with swept-source OCT [SS-OCT] 
(DRI Triton, Topcon Inc., Japan)), intraretinal or subretinal 
fluid seen with SS-OCT, contraindication to intravitreal 
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VEGF inhibitor drugs, no other previous therapy for DME 
and written consent to treatment.

Exclusion criteria were concomitant ocular diseases 
causing macular edema (ie, neovascular age-related macu
lar degeneration or choroidal neovascularization due to 
other reasons, retinal vein occlusion, uveitis, and recent 
intraocular surgery), or compromising visual acuity 
(except cataract), previous treatment with intraocular cor
ticosteroids, and uncontrolled ocular hypertension or 
glaucoma.

The study was conducted in conformity with applicable 
local requirements and regulations regarding the treatment 
protocol applied according to the product’s label;20 

approval from local ethics committee was obtained. All 
patients gave written informed consent for the study parti
cipation and for the collection of data and publication of 
the results. The study was conducted in accordance with 
International Conference on Harmonisation (ICH) 
Harmonized Tripartite Guidelines for Good Clinical 
Practice and the Declaration of Helsinki Principles.

Treatment and Procedures
The study participants received the DexI via intravitreal 
injection. After the baseline administration, the patients 
underwent subsequent injections according to PRN criteria 
in case of edema relapse (defined as an increase of macular 
thickness of at least 150 μm) compared to the lowest value 
recorded as measured with OCT,33–35 but not earlier than 4 
months after the previous treatment (according to the 
pharmacodynamics of the dexamethasone implant).

Hospital-standardized ophthalmic surgical techniques 
were used to prepare patients and eyes. The DexI was 
implanted following the manufacturer’s instructions and 
recommendations.

Assessments
Patients were evaluated at baseline, within 15 days of 
injection, and every month thereafter. At the baseline 
visit, demographic and clinical data were collected. 
During each visit (including the baseline) BCVA 
(logMAR) was registered and the following assessments 
were performed using SS-OCT 3D macula 7x7H and 
macular radial 6.0 protocols: CRT (μm), type of edema 
(cystoid, diffuse, mixed), and presence of SND. Two 
operators performed all scans (MV, GG). Poor quality 
scans (quality index < 40) were rejected and repeated. 
The scans were read and analyzed by a trained ophthal
mologist masked to BCVA (VST).

The presence and number of HRFs within the central 
3000 μ around the fovea were manually evaluated as the 
mean of the count on 6 radial OCT scans at baseline and 
after 3, 6, 9, and 12 months in a longitudinal fashion, and 
when possible at 24 months from the first injection.

Hemoglobin A1c (HbA1c) levels were collected at base
line and at 12 and 24 months of follow-up. The number of 
treatments was also recorded.

Endpoints
The outcome of treatment was defined as changes in 
BCVA, CRT, SND, and HRFs at 12 (T12) and 24 (T24) 
months compared to baseline (T0). A comparison between 
12-month and 24-month visits was also performed. A 
correlation between the outcomes of treatment and number 
of injections was also explored.

Statistical Analysis
All the normally distributed continuous variables were 
expressed as mean ± standard deviation, whereas variables 
with skewed distribution were given as median and inter
quartile IQR range. Categorical variables were expressed 
as percentage values. Changes during follow-up for con
tinuous variables were evaluated using the Wilcoxon test. 
Categorical variables were assessed using the McNemar 
test. The association between changes during follow-up 
was analyzed by Spearman correlation coefficients. The 
null hypothesis was rejected at a two-tailed p<0.05. The 
statistical analyses were performed using the SYSTAT 
DATA software package, version 13.0 (Systat Software, 
San Jose, CA, USA).

Results
Demographic and Baseline Data
The study enrolled 24 eyes of 18 patients (18 pseudo
phakic and 6 phakic). None was affected by glaucoma or 
ocular hypertension. Baseline data are reported in Table 1.

Follow-Up and Number of Implants
The mean duration of follow-up was 18±6.6 months (range 
12–30); for all eyes, T12 data were available, while for 12 
eyes, the follow-up reached T24. The mean number of 
treatments at T12 was 2.6±1.4 (range 1–6). For T12, 5, 
5, and 2 patients received 1, 2, and 3 treatments, respec
tively. Among those with 24 months of follow-up, 1, 1, 
and 6 patients received 1, 2, and 3 treatments; 2 patients 
required 4 treatments, while 2 and 1 needed 5 and 6 
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treatments, respectively. Only one patient was treated with 
6 injections. The average retreatment time was 4.3 months. 
The group who received 24 months of follow-up under
went a mean of 3.4 ±1.4 injections (range 1–6).

Efficacy
The results of treatment are reported in Tables 2–4 and 
Figure 1. Statistically significant improvement in BCVA 
and a decrease in CRT were observed at T12; the 12 eyes 
who with follow-up at T24 presented further improvement.

At baseline, the type of edema was cystoid in 6 (25%) 
cases, diffuse in 2 (8%), and mixed in 16 (67%) eyes 
(Table 2), while after 12 months the percentages were 
17% cystoid and 29% mixed, and no eye presented diffuse 
edema. In 13 eyes (54.2%), the edema was no longer 
detectable. Among the 12 eyes that were followed for 24 
months, persistence of edema (mixed) was found in only 4 

cases, while it was resolved in the remaining 8 eyes. 
Figure 1 shows the BCVA and CRT at 12 and 24 months. 
Overall, the differences between either T12 or T24 com
pared with T0 were statistically significant (Table 3).

While SND was detectable in 11 eyes at the baseline 
(46%), it disappeared in all cases after 12 and 24 months 
of treatment (Table 4). The mean number of HRFs 
decreased significantly after treatment, from 23.7 at T0 
(range 10–41) to 14.3 (range 4–24) at T12 (p<0.0001), to 
12.3 (range 2–22) at T24 (p=0.0005) (Table 4).

A correlation between CRT and BCVA was observed at 12 
and 24 months (rho=0.6 for both, p=0.004 and p=0.02, respec
tively); the CRT was not found to be related to the number of 
injections at T12 and at T24 (rho=0.4 and 0.3, respectively). 
The number of HRFs at T12 correlated with BCVA at T12 
(rho=0.7, p<0.0001) and at T24 (rho=0.7, p=0.04).

HbA1c levels showed decreased from baseline (7.9 ± 
0.64%, range 7.1–9.7) to 12 (7.5 ± 0.41%, range 6.2–8.1, 
p<0.001) and 24 months (7 ± 0.34%, range 6.2–7.9, 
p<0.001). HbA1c values, however, did not correlate statis
tically with any clinical or OCT parameters.

Safety
Six eyes were phakic before intravitreal implant (25%). 
During follow-up, only one eye developed steroid-related 
cataract (after the second implant) for which an uneventful 
surgery was performed at 1 month after the third implant. 
Three eyes (12.5%) presented ocular hypertension after the 
first implant (<25 mmHg), but all were controlled with 
topical therapy.

Discussion
In our study, we enrolled a group of naïve patients with DME 
and evaluated the effect of PRN treatment with DexI on 
morphological and functional parameters. Although visual 
function is the key outcome of DME treatment, it is a sub
jective evaluation and can be influenced by numerous factors, 

Table 1 Baseline Characteristics of the Study Participants

Overall

Patients, no. 18
Eyes, no. 24

HbA1c (%), mean ± SD (range) 7.9±0.64 (7.1–9.7)

Pseudophakic, no. (%) 18 (75)
Phakic, n. (%) 6 (25)

BCVA (LogMAR), mean ± SD (range) 0.64±0.32 (0.1–1.30)

CRT (µ) mean ± SD (range) 523±110 (360–719)

Macular edema, no. (%)
Cystoid 6 (25.0)

Diffuse 2 (8.3)

Mixed 16 (66.7)

SND, no. (%)

Yes 11 (45.8)
No 13 (54.2)

HRFs (mean± SD, range) 24 ± 9 (10–41)

Abbreviations: BCVA, best-corrected visual acuity; CRT, central retinal thickness; 
HRFs, hyperreflective fields; SD, standard deviation; SND, subfoveal neuroretinal 
detachment.

Table 2 Results of Treatment: Edema

Time Presence of Edema X2

Overall None Cystoid Diffuse Mixed

T0 (n=24) 24 (100.0) 0 6 (25.0) 2 (8.3) 16 (66.7)

T12 (n=24) 11 (45.8) 13 (54.2) 4 (16.7) 0 7 (29.2) T12 vs T0 p=0.002

T24 (n=12) 4 (33.3) 8 (66.7) 0 0 4 (33.3) T24 vs T0 p=0.01 

T12 vs T24 p=0.246

Notes: T0 = baseline; T12 = 12 months; T24 = 24 months. Data are no. (%). The statistical analysis compared the presence of edema versus no edema. p<0.05 was taken to 
represent statistical significance.
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ie, fluctuations in glucose levels or the presence of other ocular 
disorders. In contrast, morphological parameters such as CRT, 
presence of HRFs, and qualitative assessment of fluid distribu
tion are more objective and reliable outcome measures for 
treatment response.26

OCT is the key diagnostic and prognostic tool in the 
management of DME. It provides high-resolution images 
and allows objective and precise evaluation of anatomical 
patterns and pathological retinal changes.27–29 The altera
tions shown by OCT in DME are significantly related to 

Table 3 Results of Treatment: Subfoveal Neuroretinal Detachment (SND)

Time SND 95% CI P value (McNemar Test)

Yes No

T0 (N=24) 11 (45.8) 13 (54.2)

T12 (N=24) 0 24 (100.0) 9.72–45.83 0.001
T24 (N=12) 0 12 (100.0) 19.72–45.83 0.03

Notes: T0 = baseline; T12 = 12 months; T24 = 24 months. Data are no. (%). p<0.05 was taken to represent statistical significance. 
Abbreviation: CI, confidence interval.

Table 4 Results of Treatment: Number of Hyperreflective Fields (HRFs)

Time Eyes HRFs (n) Wilcoxon Test

versus T0 versus T12

T0 (n=24) 23.7±9 (10–41)

T12 (n=12) 14.3±7 (4–24) <0.0001

T24 (n=12) 12.3±5 (4–22) 0.0005 0.0005

Notes: Data are mean ± SD (range). T0 = baseline; T12 = 12 months; T24 = 24 months. p<0.05 was taken to represent statistical significance. 
Abbreviation: SD, standard deviation.

Figure 1 Results of treatment: best-corrected visual acuity (BCVA) and central retinal thickness (CRT).
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the severity of the disease and visual impairment;1 this 
tool, therefore, plays a key role in identifying high-risk 
patients and in guiding the treatment plan.30 The identifi
cation of reliable biomarkers of the development and pro
gression of DME may differentiate various phenotypes, 
which are possibly related to the main pathogenic media
tors and provide valuable information about the choice of 
therapeutic strategy.5 OCT can predict treatment success or 
failure of therapy, and its findings are generally accepted 
in clinical trials as a surrogate marker of efficacy.27

In our study, 12 months after the administration of 
intravitreal injection of the DexI, we have observed a 
significant decrease in CRT (−221 µ) and an improvement 
in BCVA (−0.22 LogMAR); the effect of treatment was 
maintained in 12 patients who were followed for a longer 
time, with significant improvement at the 24-month follow 
up compared with either the baseline or 12-month assess
ment, showing a sustained effect of the DexI. Concurrently 
with the decrease in CRT and increase in BCVA, we 
observed an improvement in inflammatory biomarkers, 
with a decrease of the mean number of HRFs (−10) and 
a disappearance of SND in all 11 patients who presented 
with it at baseline. In the experience of Vujosevic et al, 
HRFs significantly decreased in number after treatment 
with both ranibizumab and dexamethasone, without no 
difference between the two groups, and resolution of 
HRFs correlated well with CMT reduction.31

In our study, we found a correlation between the reduc
tion in the number of HRFs and the increase in BCVA at 
T12 and at T24. Other authors have found the same 
correlation,32,33 while Schreur did not observe significant 
differences in changes in HRFs between eyes with ade
quate and insufficient functional (BCVA) and morphologi
cal (CRT) response after 3 months, in patients treated with 
bevacizumab, while a higher number of HRFs at baseline 
was associated with a better response as far as CRT reduc
tion and BCVA improvement.26 On the other hand, 
Fonollosa et al did not find any difference in either anato
mical (CRT) or functional response (BCVA) between sub
groups classified on the basis on the number of HRFs.34

The disappearance of HRFs can be an intriguing bio
marker of response to treatment as an effect of the anti- 
inflammatory mechanism of DexI: whatever the origin of 
this morphological feature, activation of microglia, migra
tion of retinal pigment epithelium (RPE) cells or degen
eration of photoreceptor,35 inflammation is the main 
pathogenic trigger, supporting the effectiveness of steroid 
treatment.36 Indeed, corticosteroids have both anti- 

inflammatory and anti-edematous effects that involve 
proinflammatory mediators involved in DME and 
VEGF.37,38 Moreover, CRT thinning and BCVA increase 
are strictly related to the anti-inflammatory effect on 
osmotic retinal swelling.

In our study, after 12 months, 54.2% of treated eyes did 
not present edema; similarly, edema was found in none of 
the 12 eyes evaluated at 24 months. We observed different 
responses of the different types of edema found at base
line: all cases of cystoid and diffuse edema resolved, while 
mixed edema was resolved in most cases at T12 and T24. 
Analysis for the subtype of edema was not performed 
because of the limitation of the low number, as well as 
the interpretation of the data. Some authors have reported 
that cystoid edema is associated with worse visual acuity 
at baseline and poorer response to treatment in comparison 
with diffuse edema,39 but with a higher reduction of CRT 
after the treatment with anti-VEGF therapy or DEX 
implant28,40,41 No data are currently available about the 
pathogenetic implications of the different types of edema. 
Cystoid edema can be associated with diffuse edema, but it 
usually resolves earlier after therapy, as an expression of 
earlier restoration of the central retinal barrier. It is the 
typical presentation of retinal inflammation seen in uveitis 
or after cataract surgery, since it is directly related to the 
ocular level of prostaglandins.42 The earlier and complete 
resolution of this subtype of edema in our cohort can be 
associated with a steroid-specific pathogenic effect.

The naïve patients enrolled in our study presented an 
optimal response to treatment. Many authors have reported 
a more significant improvement of morphological biomar
kers in naïve patients and particularly if compared to 
refractory patients treated with the DexI.14,43–47

In a comparative study by Choi et al, patients with 
refractory macular edema showed significantly higher 
numbers of HRFs compared to the responsive DME 
group (p<0.001), together with a higher level of IL-1β in 
aqueous humor (p=0.042).48 A higher number of HRFs at 
the initial visit was associated with poor responses to three 
intravitreal injections of bevacizumab and, subsequently, 
one additional DexI. However, about 50% of non-respon
ders to bevacizumab improved their clinical response after 
only one DexI. Our data support the indication of the DexI 
as a first-line treatment in patients with DME with contra
indications to anti-VEGF treatment,29 and also reinforce 
the hypothesis of first-line treatment for the pathogenic 
target of dexamethasone, especially in naïve patients.25,37
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The approved frequency of administration of the dex
amethasone implant, identified on the basis of pharmaco
kinetic data, is 6 months. With this schedule, variable 
results have been obtained, and in our opinion, a flexible 
frequency, based on the first signs of recurrence (PRN 
regimen) is advisable, as confirmed by both clinical trials 
and in the real-world setting.18,43

We observed a mean of 2.6 treatments over 12 months, 
with an average retreatment time of 4.3 months. This is in 
line with that found by other authors.18,23,43,46 A rando
mized study in patients with DME found that the admin
istration of the DexI with a PRN regimen was associated 
with better morphological and functional results at 6 
months of follow-up than a fixed schedule,49 and 
Panozzo reported a mean time of the first recurrence of 
5.1 months.50 It is noteworthy that, during 24 months of 
follow-up, the mean number of treatments was lower than 
in the first year, suggesting a cumulative effect of the 
steroid implant, optimal effects of early rescheduled injec
tion, or better general compliance of patients.

A systematic review of 21 peer-reviewed publications 
of real-world data reported that a PRN administration of 
DexI in diabetic macular edema provided a good long- 
term efficacy/safety ratio, with a mean number of injec
tions of 1.3 every 6 months (mean retreatment time: 5.3 ± 
0.9 months).18 We did not observe an increasing interval 
between treatments in the few patients who were adminis
tered more than three DexI. A larger study of longer 
duration should be carried out to address this issue. It 
has been suggested that the mean time of recurrence 
after treatment with intravitreal steroids is about 4 to 5 
months, and this observation, in addition to supporting the 
validity of the PRN approach, also provides indications for 
the reduction of the number of clinic visits, and therefore 
the burden for the patient.14,23

A systematic review of the long-term efficacy and 
safety of the intravitreal DexI found that longer treatment 
with DexI may improve the clinical efficacy of therapy, 
stabilizing DME, and prolonging the effects of treatment, 
with better visual acuity, and requiring fewer 
retreatments.18 On the other hand, it should be assumed 
that, independent of the patient’s clinical condition, 
longer-term DME requires a longer intervention to stabi
lize the effects of the therapy, and that the efficacy out
come may not depend on the timing and frequency of 
injection itself, but rather on early stabilization and main
tenance of the clinical condition.18 Timely retreatment at 
the first signs of recurrence of DME allows partial 

maintenance of the efficacy already obtained during pre
vious administrations, and optimizes response.

A previous study has documented a correlation 
between HbA1c and the risk of persistent clinically signif
icant macular edema,51 and good metabolic response has 
been observed to correlate with better response to anti- 
VEGF therapy.52 In our study, even if values of HbA1c 

improved at 12 and 24 months vs baseline, the differences 
did not significantly correlate with clinical improvement. It 
is possible that this result is due to the small number of 
patients in the study: on the other hand, being followed for 
vision problems could possibly motivate patients towards 
better control of the systemic disease.

Our study has some strengths, including the long fol
low-up, enrollment of naïve patients, real-world setting 
with a PRN administration, and correlation of clinical 
outcomes with inflammatory biomarkers. The weaknesses 
of the study relate to the limited number of patients and its 
monocentric, non-comparative design, which does not 
allow conclusions to be drawn regarding the efficacy of 
the DexI compared to other therapeutic strategies.

Conclusions
In diabetic patients with ME, treatment with DexI is effec
tive and safe in improving both functional and tomo
graphic parameters. This result is consistent with the 
improvement in biomarkers related to inflammation. 
Further comparative studies, with a larger number of 
patients, are warranted.
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