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ABSTRACT

Objective: To determine the relationship among serum homocysteine (Hcy), intercellular adhesion molecule-1 (ICAM-1), mono-
cyte chemoattractant protein-1 (MCP-1) and visual impairment in patients with diabetic macular edema (DME).

Study Design: Cross-sectional analytical study.

Place and Duration of Study: Yulin Second Hospital, China, from April 2018 to May 2021.

Methodology: A total of 132 patients with diabetic retinopathy (DR), complicated with DME, were selected as observation
group; and 132 patients with simple DR were included in the control group. According to visual examination, patients in obser-
vation group were divided into visual disability and non-visual disability. Serum Hcy, ICAM-1, MCP-1, and other indicators were
measured.

Results: Duration of diabetes, levels of serum Hcy, ICAM-1 and MCP-1 in observation group were higher than those in control
group (all p <0.001). Levels of serum Hcy, ICAM-1 and MCP-1 in patients with mild, moderate and severe DME were signifi-
cantly different (all p <0.001). Levels of serum Hcy, ICAM-1 and MCP-1 in patients with visual disabilities were higher than
those in patients with non-visual disabilities (all p <0.001). Levels of serum Hcy, ICAM-1 and MCP-1 in visually disabled patients
were higher than those in non-visual disability patients (all p <0.001).

Conclusion: Levels of serum Hcy, ICAM-1 and MCP-1 in patients with DR complicated with DME were higher than those without
visual disability; and levels of Hcy, ICAM-1 and MCP-1 in patients with visual disability were higher than those without visual
disability. In patients with DR complicated with DME, increase of these serum markers may play an important role in visual disa-
bility.
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INTRODUCTION Ithas beenreported thatthe increase of homocysteine (Hcy) is
a potential therapeutic target for DR.® Other studies have
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METHODOLOGY

This study was approved by the Research Ethics Committee of
Yulin Second Hospital, China. A total of 132 patients with DR
complicated with DME admitted to this hospital from April 2018
to May 2021 were selected as observation group. The inclusion
criteria of the observation group were: patients with a definite
history of diabetes; patients with a definite diagnosis of DR by
fundus fluorescein angiography (FFA); met the diagnostic
criteria of DME, namely optical coherence tomography (OCT)
showed that central macular thickness (CMT) was greater than
250um within the 1Imm radius of the fovea; patients with binoc-
ularaffected; aged 18to 75 years; and with informed consent.

The exclusion criteria for the observation group were patients
with severeorganinsufficiency; malignanttumor; nonvisualisa-
tion of fundus due to cataract and/or vitreous hemorrhage;
macular edema caused by macular ischemia and vitreoretinal
traction; previous macular laser photocoagulation and anti-
VEGF or glucocorticoid therapies in recent six months; eye
surgery in recent six months; other fundus diseases such as
uveitis, vein obstruction and macular membrane, examined by
mydriasis; pregnant or lactating women; ocular infection;
xerophthalmia and corneal complications.

A total of 132 patients with simple DR were included in the
control group. The inclusion criteria of the control group were:
patients with a definite history of diabetes; diagnosed as DR by
fundus fluorescein angiography (FFA); patients with binocular
affected; aged 18 to 75 years; and with informed consent. The
exclusion criteria of the control group were: patients compli-
cated with DME or glaucoma; those who had received other
fundus surgery because of eye diseases; pregnant or lactating
women; severe metabolic syndrome; severe allergic constitu-
tion; kidney disease; hyperplastic DR; malignant tumor; and if
patients withdrew from the study midway, resulting in clinical
data missing.

According to the international clinical classification of DME, the
severity of DME in the observation group was classified as mild
DME ifthere was a certain degree of thickening and hard exuda-
tion of the posterior polar retinal, but far from the macular
centre.Moderate DMEisdeterminedasacertaindegree ofthick-
ening and hard exudation of the posterior polar retinal close to
the centre of the macula, but not involved the macula. Severe
DME refers to retinal thickening and hard exudation involved
withthe centreof macula.”"

Theuncorrectedvisualacuity ofthe observationgroupatadmis-
sion was examined by the standard logarithmic visual acuity
table, and the best corrected visual acuity was examined after
optometry, and then the visual field was examined by Octopus
900 total visual field meter. According to the World Health
Organization (WHO) standard of visual disability, itis defined as
the binocular best corrected visual acuity <0.02 or visual field
radius <5 degrees.” According to the visual examination, the
patients in the observation group were divided into visual disa-
bility and non-visual disability.

Fasting blood of elbow vein in the morning was collected within
24 hours afteradmission, andthe serumHcy, ICAM-1 and MCP-1
were measured by ELISA method, and compared between the
observation group and the control group. The levels of serum
Hcy, ICAM-1 and MCP-1 in patients with mild, moderate and
severe DME were compared. The levels of serum Hcy, ICAM-1
and MCP-1 were compared between the patients with visual
disabilitiesand those without visual disabilities.

Data processing was used by SPSS version 25. The normality of
variables was tested by Kolmogorov-Smirnov (n =50) or
Shapiro-Wilk (n <50). Measurement data conforming to normal
distribution were expressed as mean + SD. Comparison of
serum Hcy, ICAM-1 and MCP-1 in patients with mildJmoderate
and severe DME was used by one-way variance, and LSD-t test
was used for comparison between the two of the above DME
patients. Comparison of measurement data conforming to
normal distribution in two groups was performed with indepen-
dent sample t-test. Count data was expressed as n (%), using
the Chi-square test. p <0.05 indicates that the difference is
statistically significant.

RESULTS

There was no significant difference in gender (male), age and BMI
between observation group and control group (p=0.802, 0.381
and 0.950, respectively, Table I). The duration of diabetes, levels
of serum Hcy, ICAM-1and MCP-1 in observation group were higher
thanthoseincontrolgroup (allp <0.001, Tablel).

Table I: Comparison of demographic data and serum markers between
observationgroupand controlgroup.

Parameter Co?;f:ll??;‘;u" Obs;r;v:;.lon p-value
(n=132)
Male [n(%)] 78(59.09) 80(60.61) | 0.802
Age (years) 50.45+8.80 | 60.40+8.73 | 0.381
BMI (kg/m?) 24.06+3.56 | 24.09+3.47 | 0.950
Rl‘ér;‘rt;’” of diabetes 8324124 | 9.08+1.29 | <0.001
Serum Hcy (mg/L) 12.53+1.32 16.02+1.81 | <0.001
Serum ICAM-1 (ug/L) | 437.18+37.80 | 493.00+31.87 | <0.001
Serum MCP-1 (ng/L) 36.71+3.80 | 4551+4.86 | <0.001

In observation group, there were 50 (37.88%) cases, 47 (35.61%)
cases and 35 (26.52%) cases of mild, moderate and severe DME,
respectively. The levels of serum Hcy, ICAM-1 and MCP-1 in
patients with mild, moderate and severe DME were significantly
different (all p <0.001). The levels of serum Hcy, ICAM-1 and
MCP-1 in patients with severe DME were higher than those in
patients with mild and moderate DME (all p <0.001). The levels of
serum Hcy, ICAM-1 and MCP-1 in patients with moderate DME
were higher than those in patients with mild DME (p <0.001, p =
0.0001andp <0.001, respectively, Tablell).

Among the 132 patients in the observation group, 42 (31.82%)
patients were visually disabled and 90 (68.18%) patients were of
non-visual disability. Among the 42 visually disabled patients, 35
(83. 33%) patients had severe DME and 7 (16. 67%) patients had
moderate DME.

58

Journal of the College of Physicians and Surgeons Pakistan 2022, Vol. 32(01):57-60



Serum Hcy, ICAM-1, MCP-1, and visual impairment in diabetic macular edema

Table Il: Comparison of serum markers in mild, moderate and severe DME patients.

Non-visual
(n=90)
Serum Hcy (mg/L) 14.30%0.95 16.15+0.72 18.29+0.92 18.00+108 15.09 £ 1.23
Serum ICAM-1 (pg/L) 474.49+31.66 492.92+21.92 519.56+24.28 517.27+23.53 | 481.68 + 28.86
Serum MCP-1 (ng/L) 40.47+2.71 47.04£2.11 50.67+2.56 50.26+2.57 43.30 + 4.02

Among the 90 patients with non-visual impairment, 50
(55.56%) patients had mild DME and 40 (44.44%) patients
had moderate DME. The levels of serum Hcy, ICAM-1 and
MCP-1 in visually disabled patients were higher than those in
non-visual disability patients (all p <0.001).

DISCUSSION

DME can cause different degrees of visual impairment in
diabetic patients. It is the most common factor in visual
impairment and blindness in patients with DR.* The results of
this study showed that the duration of diabetes in the obser-
vation group was higher than that in the control group. It is
suggested that the incidence of DME is closely related to the
duration of diabetes, and the longer the course of diabetes is,
the higher the incidence will be. This conclusion is basically
consistent with the results of previous studies.®

Studies report that the increase of serum Hcy level may be a
risk factor for DR.*® One study has shown that Hcy can be
used as a biomarker for DR screening, and targeted Hcy clear-
ance may be a therapeutic target for DR in the future.'
Another study has found that patients with proliferative DR
have higher serum Hcy levels than those without DR, but the
difference is not statistically significant.’®* Some studies have
confirmed that blood Hcy is associated with macular edema
in type 2 diabetes mellitus.” Some studies have shown that
the level of ICAM-1 in aqueous humor of patients with DME is
high.**ICAM-1 is considered as a key biomarker in DME and is
associated with macular size in patients with DME.*"** The
increased level of MCP-1 in eyes plays an important role in
the pathogenesis of DR. Serum MCP-1 may be an important
marker for diagnosis and treatment of DME.” The results of
this study showed that the levels of serum Hcy, ICAM-1 and
MCP-1 in the observation group were higher than those in the
control group. It suggested that the levels of serum Hcy,
ICAM-1 and MCP-1 in patients with DR and DME were higher
than those in patients with simple DR. It was found that in the
observation group, all patients with severe DME and some
patients with moderate DME were visually disabled, while
none patients with mild DME had visual disability. The results
showed that the visual acuity of patients with DR complicated
with DME decreased significantly with the aggravation of
DME. The reason may be that the more severe the degree of
DME lesion is, the greater the degree of involvement in
macular fovea will be, nerve cells are more prone to degener-
ation, and thus the visual impairment is more serious.
Previous studies have also shown that the more serious the
degree of DME lesion is, the more significantly the visual

acuity of the patients will decrease.” It can be seen that it is
very important to understand the severity of DME early to
treat the DME timely and reduce the visual disability. When
DME occurs, controlling the development of DME is the key to
reduce the visual disability.

Further analysis showed that the levels of serum Hcy, ICAM-1
and MCP-1 in patients with visual disabilities were higher than
those in patients with non-visual disabilities. It suggested that
serum Hcy, ICAM-1 and MCP-1 may be closely related to visual
disability in patients with DR complicated with DME. Previous
studies have shown that down-regulation of serum MCP-1 can
help improve the best corrected visual acuity of DME patients.
MCP-1 inhibitor may provide a new treatment method for
DME.”® It can be seen that detecting levels of serum Hcy,
ICAM-1 and MCP-1 is helpful to the early detection of visual
disability in patients with DR complicated with DME, and the
inhibition of Hcy, ICAM-1 and MCP-1 levels may help improve
visual acuity in patients with DR complicated with DME.

As the sample size is small in this study, the conclusions need
to be further verified. In future prospective studies, it is neces-
sary to further verify and reveal the relationship among
serum Hcy, ICAM-1, MCP-1, and visual disability in patients
with DR complicated with DME.

CONCLUSION

Levels of serum Hcy, ICAM-1, and MCP-1 in patients with DR
complicated with DME were higher than those without visual
disability; and levels of Hcy, ICAM-1, and MCP-1 in patients
with visual disability were higher than those without visual
disability. In patients with DR complicated with DME, the
increase of these serum markers may play an important role
in visual disability.
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