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ABSTRACT

Aim: To determine any association between meibomian gland disease and fasting serum lipid profile level.

Setting: Hospital based study

Patients and methods: A case control study of 100 patients (cases) with symptoms and signs of Meibomian gland disease (MGD) and 100
patients (controls) without any symptoms of MGD, between November 2014 to September 2016. Investigations such as Tear film break up time
(TBUT), Schirmer's test, fluorescein and rose bengal staining for the eye along with fasting lipid profile was performed for all the patients. Study
groups both cases and controls were compared using Chi square test using SPSS 20.0 software (SPSS Inc., Chicago, IL, USA).

Results: Statistically significant elevation of total cholesterol (P=0.00), triglycerides (P=0.00) and LDL levels (P=0.046) were found in MGD
cases.

Conclusion: Patients with MGD with no history of hypercholesterolemia may have higher blood cholesterol levels (P=0.00) and triglycerides
levels (P=0.00) and LDL levels (P=0.046) than controls of similar age without MGD. If this finding is confirmed by larger studies, MGD may
become a marker of previously unknown hypercholesterolemia.
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Introduction

The meibomian glands, named after the German physician Meibom in
1966, are specialized sebaceous glands within the eyelids. Meibomian
glands are responsible for secretion of a lipid rich mixture called
meibum on to the tear surface through small opening found on the lid
margin. Chemical analysis of lipids secreted from normal meibomian
glands shows that it consists of a mixture of non-polar lipids (wax
esters, cholesterol, and cholesterol esters) and polar lipids
(phospholipids and glycolipids).' Meibomian gland dysfunction is the
most common cause of evaporative dry eye. Left untreated dry eye
initially causes irritating ocular surface symptoms and signs that can
threaten visual impairment, cause corneal perforation and blindness.”

Although the importance of the lipid layer in tear composition is well
accepted, but there is little information about whether dyslipidemia
resulting from systemic lipid disorder is related to DED (Dry eye
disease). Some epidemiologic data have reported conflicting results
about such an association. A case — control study concluded that
patients with moderate to severe meibomian gland disease (MGD), a
major cause of evaporative DED, have a higher incidence of
dyslipidemia with respect to elevated TC than the general population.
On the other hand, one prospective cohort study showed that although
the presence of MGD does not correlate with dyslipidemia, the
prevaleir}ce of high TG and LDL increases with increasing severity of
MGD. ™

At present, there are only a limited number of studies investigating a
link between MGD and blood lipids. Current study was done to
determine the association between meibomian gland disease and
dyslipidemia.

Patients and methods:
Study design: Observational case control study.

Source of data

This was a hospital based clinical study of 100 patients (cases) with
symptoms of MGD and 100 patients (controls) without any symptoms
of MGD who presented to the department of ophthalmology, between
November 2014 to September 2016. After obtaining an ethical
clearance from institutional ethics committee, an informed consent
was obtained in local language from all the patients included in the

A detailed history regarding patient name, age, sex, occupation,
presenting symptoms, duration and progression were taken. Patients
with presenting complaints of burning, irritation, redness, watering or
intermittent visual blurring frequently seen in MGD were included as
cases in the study whereas patients without clinical features of MGD
were grouped under controls. After measuring best corrected visual
acuity a detailed slit lamp examination of eyelids was performed using
meibomian gland disease classification and grading of lid changes.
(Table 1)

Table 1. Slit lamp examination:

Zone Grading Feature
Lid margin thin=1, thick=5 Thickness
0/1 Rounding
0/1 Vascularity
0/1 Hyperkeratinisation
0/1 Trichiasis
0/1 Irregularity
1-3 Mcj
Orifices 0/1 Numerical reduction
0/1 Capping
0/3 Pouting
0/1 Narrowing
Tarsal plate 0/3 Hyperemia
0/1 Cysts
0/3 Papillae
0/3 Follicles
Others 0/3 Concretions
0/1 Chalazion

Investigations such as Tear film break up time (TBUT), Schirmer's test,
fluorescein and rose bengal staining were done in patients. “* Van
Bijsterveld scoring system for rose Bengal stain was used to evaluate
the intensity of staining based on a scale of 0-3 in 3 areas: nasal
conjunctiva, temporal conjunctiva and cornea. With this system, the
maximum possible score is 9. According to this system, a score of 3.5
or greater was considered positive for dry eye.” Fluorescein staining "’
was graded from 0-3.

0— nostaining of corneal epithelial surface
1— Mildstaining occupying < 1/3 of corneal epithelial surface
2— Moderate staining occupying < 1/2 of corneal epithelial surface

study.
Method of data collection:
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3— Severe staining occupying > 1/2 of the corneal epithelial surface.

Systemic hypertension was measured for each patient, it was defined
as a systolic blood pressure of >130 mm Hg or a diastolic blood
pressure of >90 mm Hg or the current use of systemic antihypertensive
drugs. Patients with diabetes are included in the study. Diabetes was
defined as a measured fasting blood sugar of >126 mg/dl or current use
of anti-diabetic medication.

Patients already on regular topical medications, omega 3 fatty acid
drugs, anti — hyperlipidemic drugs were excluded from the study.
Patients with history of rheumatoid arthritis and any previous
ophthalmic surgery were also excluded from the study. Parameters of
dyslipidemia (Total cholesterol > 200mg/dl, low density lipoprotein
(LDL)>130mg/dl, High-density lipoprotein (HDL) < 40mg/dl,
Triglycerides >150mg/dl and Very low density lipoproteins
(VLDL)>30mg/dl) in MGD patients compared with controls.

FASTING SERUM LIPID PROFILE:

The lipid profile includes total cholesterol, HDL-cholesterol (often
called good cholesterol), LDL-cholesterol (often called bad
cholesterol), and triglycerides. BECKMAN COULTER 480 analyzer
was used for analyzing fasting serum lipid profile. The cut-off value of
dyslipidemia was any of the following: hypercholesterolemia (TC >
200 mg/dL); hypertriglyceridemia(TG > 150 mg/dL); low HDL (<40
mg/dL); or high LDL (>130mg/dL).""

Data analysis:

The results were statistically analyzed using SPSS 20.0 software
(SPSS Inc., Chicago, IL, USA). Variables including total cholesterol,
triglycerides, LDL, HDL, VLDL readings were expressed in Mean +
standard deviation. Study groups both cases and controls were
compared using Chi square test, and P value 0.05 or less were
considered to indicate a significant difference. Microsoft word and
Excel 2007 have been used to generate graphs, tables etc.

Results

200 patients participated in the study of which 100 patients were with
symptoms of MGD attended to the department of ophthalmology,
ASRAM Hospital, ELURU during the period of September 2014 to
October 2016 and 100 patients were without any symptoms of MGD
were selected. There were 46 males and 54 females in cases group and
51 males and 49 females in control group. Mean age for cases and
controls are 69.6 + 8 and 65.2 + 7 respectively. And mean BMI for
cases and controls are 27.5 + 4 and 25.7 + 3 respectively. Diabetes
patients in cases and controls are 15% and 16%. Hypertension patients
in cases and controls are 18% and 19% respectively. (Table 2)

Table 2. Baseline characteristics of demographic and medical
factors of cases and controls.

Cases Control
Age (Mean+ SD) 69.6 +8 65.2+7
BMI (Meant SD)  |27.5 + 4 25.7+3
Diabetes % 15 16
Hypertension% 18 19

Total cholesterol <200mg/dl was present in 45% of cases and 76% of
control >200mg/dl was present in 55% of cases and 24% of controls. It
was statistically significant (P=0.00). Triglycerides level <150mg/dl
was present in 51% of cases and 27% of controls and >150mg/dl was
present in 49% of cases and 73% of controls. It was statistically
significant (P=0.00). <40 mg/dl HDL was present in 62% of cases and
38% of controls and >40mg/dl of HDL was present in 67% of cases and
33% Of controls. It was statistically not significant (p=0.55).<130
mg/dl of LDL values was present in 75% of cases and 25% of controls
and >130mg/dl was present in 87% of cases and 13% of controls. It was
statistically significant (p=0.046) < 30mg/dl of VLDL was present in
41% of cases and 29% of controls and >30mg/dl was present in 59% of
cases and 71% of controls. It was statistically not significant
(P=0.103). (Table 3)

Table 3. Lipid profile of cases vs controls

Cases [Control [p value
Total cholestrol(mg/dl)
<200 45 76 0.00
>200 55 24
Triglycerides(mg/dl)
<150 51 [27 [0.00

>150 49 [73 |
HDL(mg/dl)

<40 62 67 0.55
>40 38 33

LDL(mg/dl)

<130 75 87 0.046
> 130 25 13

VLDL(mg/dl)

<30 41 29 0.103
> 30 59 71

Discussion

Meibomian gland dysfunction (MGD) is a chronic, diffuse
abnormality of the meibomian glands, commonly characterized by
terminal duct obstruction and/or qualitative/ quantitative changes in
the glandular secretions altering the tear film leading clinically
apparent inflammation and ocular surface disease."

Meibomian gland dysfunction is the most common cause of
evaporative dry eye. Left untreated, dry eye initially causes irritating
ocular surface symptoms and signs that can threaten visual
impairment, cause corneal perforation and blindness. It is
accompanied by increased osmolarity of the tear film and
inflammation of the ocular surface, as described in the international
DRY EYE WORKSHOP, 2007." Obstructive type meibomian gland
dysfunction (MGD), also called meibomianitis, is characterized by the
inspissations of meibomian lipids, resulting in a hypo secretion of
lipids in tears." The alteration of tear lipid content due to MGD can
cause tear film instability, which presents as dry eye symptoms. The
melting point of meibum is 30 — 34°C and that of cholesterol is 148°C."”
The elevated concentration of cholesterol in meibum can elevate its
melting point, which theoretically can increase the viscosity of
meibum resulting in plugging of the meibomian gland."

One study done by Morozova R.P et al, attempted to associate serum
cholesterol and human tear fluid and found that cholesterol
concentration in the tear film bore no correlation to serum cholesterol.
However, this research measured the concentration of cholesterol in
the aggregate tear film. It did not measure this concentration in the lipid
layer, in the meibum, or in the meibomian gland. Altered meibomian
lipid concentration, including an increase in meibum cholesterol, has
been shown to cause dry eye symptoms.” Similar study conducted by
DAO AH et al, studied the association of dyslipidemia in moderate to
severe meibomian gland dysfunction. 66 patients were taken, divided
into two groups , one group with moderate to severe MGD others were
controls who are followed for one and half year . Patients in cases
group had higher incidence of dyslipidemia with respect to elevated
total cholesterol (p = 0.0012) when compared to controls. Hence, they
concluded that patients with moderate to severe MGD had a higher
incidence of dyslipidemia with respect to elevated cholesterol than the
general population as reported by data from the National Health and
Nutrition Examination Survey.” Similar study done by puneet singh
braich et al to investigate the relationship between meibomian gland
dysfunction and dyslipidemia. Case control study was done, 60
patients with MGD compared to 63 age matched controls from the
population. Dyslipidemia was found in 58.3% of cases and 6.3% of
controls. Patients in cases group had higher incidence of dyslipidemia
with respect to elevated total cholesterol, LDL and HDL levels when
compared to controls. All the differences were statistically significant
with (p< 0.01). *' In the present study comparison of the total
cholesterol levels in both cases and controls groups were done.
However, there was statistically significant elevation of total
cholesterol level (p=0.00) was seen in cases group.

Bukhari et al, studied the associations between the grade of meibomian
gland dysfunction and dyslipidemia. 132 patients with MGD and 104
without MGD were taken, Patients in cases group had higher incidence
of dyslipidemia with respect to elevated triglycerides level (p=0.002)
when compared to controls. Hence, they concluded that patients with
severe MGD had a higher incidence of dyslipidemia with respect to
elevated triglycerides levels than the controls.” Similar study done by
Yoon Hong Chun et al total cholesterol and lipoprotein composition
are associated with dry eye disease in Korean women. 5627 adults aged
above 19 years who were clinically diagnosed with dry eye disease
were taken as cases and their blood lipid levels (total cholesterol >200
mg/dl, triglyceride > 150 mg/dL, low levels of high-density
lipoprotein <40 mg/dl, or high levels of low-density lipoprotein >100
mg/dl were analyzed and they were compared with normal population
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with no dry eye disease. Results showed that patients with dry eye
disease had elevated triglycerides levels with (P value = 0.133). The
above study concluded that patients with DED with no previous
history of dyslipidemia, Diabetes, Hypertension, have elevated serum
triglyceride levels when compared to normal population. ** In the
present study comparison of the Triglycerides levels in both cases and
controls groups revealed a statistically significant elevation of
triglycerides levels (P value =0.00) were present in MGD cases when
compared to controls.

Jasmine Mary Jacob et al conducted a study to determine the
association between the presences of meibomian gland dysfunction
(MGD) and the individual components of the blood lipid profile in the
age group of 40 to 70 years, with complaints of dry eye. Patients were
allotted into two group's patients with MGD (cases) and patients
without MGD (controls). A fasting lipid profile was done for these
groups. HDL levels were compared between both groups. Mean + SD
values of cases were 44.3+9.9 and controls were 47.3+14.2
respectively. The above study concluded that there was no statistically
significant elevation of HDL levels (P=0.06) between cases and
controls.” Similar study done by Dao et al their study found that
statistically decreased prevalence of patients with low HDL in patients
with moderate to severe MGD compared with controls. The cause of
this is unknown, but findings suggest that elevated HDL may be a risk
factor for the development of meibomian gland disease, despite its
cardio protective effects.”In the present study there was no statistically
significant elevation of HDL levels (P=0.55) In MGD patients when
compared to controls.

Mary Jacob et al also studied the association of dyslipidemia with
meibomian gland dysfunction. This study also found a correlation
between LDL and MGD but there was no significant association
between MGD and VLDL.> Antonia Pinna, MD et al, conducted a
study to investigate a possible correlation between MGD and
hypercholesterolemia in young and middle aged patients. 60
symptomatic patients with MGD with no history of
hypercholesterolemia and 63 controls without MGD are included in
the study, fasting blood lipid level of total cholesterol, LDL, HDL was
done. The above study concluded that patients with MGD with no
history of hypercholesterolemia may have higher blood cholesterol
and LDL levels than controls without MGD.” 1In the present study
there was a statistically significant elevation of LDL (P=0.046) was
present as compared to VLDL levels (P=0.103) in MGD patients when
compared to controls.

Another study done by Roh,Hyun cheol MD et al, systemic
comorbidities of dry eye syndrome. This study was done to identify
systemic comorbidities in patients with dry eye syndrome. Two years
prospective study conducted in patients above 20 years in patients with
dry eye disease. Results of this study shows systemic comorbidities
like dyslipidemia, arthritis, thyroid disease and renal failure were
associated with a significantly higher prevalence of dry eye
syndrome.”

Similar study was done by Hye won park et al, The association
between symptoms of Dry eye syndrome and metabolic outcome in a
general population in Korea. They investigated the association
between DES symptoms and metabolic syndrome and they taken cases
adults aged > 19 years using population-based data from the Korea
National Health and Nutrition Examination Survey V. A sample group
of 15,294 adults (42.67%men and 57.33% women) completed
household interviews in which they analyzed blood lipid levels (for
high-density lipoprotein cholesterol, triglyceride, and total
cholesterol). However, results of this study shows a significant
association between DES and hypertriglyceridemia in women (OR,
1.13;95% CI, 1.01-1.29). Therefore hypertriglyceridemia might be an
important factor in the association between DES and Metabolic
syndrome.” Further research is needed to evaluate this relationship.
Results of the present study shows that patients with symptoms of
meibomian gland dysfunction had elevated levels of triglycerides with
respect to statistically significant p value (P value =0.00).

The results suggest that patients with MGD with no history of
Hypercholesterolemia may have higher blood cholesterol levels
(P=0.00) and Triglycerides levels (P=0.00) and LDL levels (P=0.046)
than controls of similar age without MGD. If this finding is confirmed
by larger studies, MGD may become a marker of previously unknown
hypercholesterolemia. Ophthalmologists may increase their role in

the early detection of an important risk factor for cardiovascular
disease.

References:

1. Nicolaides N: Skin Lipids II. Lipid class composition of samples from various species
and anatomical sites. J Am Oil Chem Soc 1965, 42:691-702

2. Research in dry eye: report of the Research Subcommittee of the International Dry Eye
‘WorkShop(2007). [No authors listed] Ocul Surf. 2007 Apr;5(2):179-93. Review.

3. Dao AH, Spindle JD, Harp BA, Jacob A, Chuang AZ, Yee RW: Association of
dyslipidemia in moderate to severe meibomian gland dysfunction. Am J Ophthalmol
2010, 150:371-375. el.

4. Bukhari AA: Associations between the grade of meibomian gland dysfunction and
dyslipidemia. Ophthal Plast Reconstr Surg 2013,29:101-103.

5. J. Bron, I. Benjamin, g. R. Snibson. Meibomian Gland Disease Classification and
Grading of Lid Changes A. Eye (1991) 5,395—411.

6. Pflugfelder SC, Tseng SC, Sanabria O, et al. Evaluation of subjective assessments and
objective diagnostic tests for diagnosing tear-film disorders known to cause ocular
irritation. Cornea 1998; 17: 38-56.

7. Farris RL, Gilbard JP, Stuchell RN, Mandel ID. Diagnostic tests in keratoconjunctivitis
sicca. CLAOJ 1983;9:23-8.

8.  Feenstra RP, Tseng SC. Comparison of fluorescein and rose Bengal staining.
Ophthalmology 1992;99: 605-17.

. MyronyanoffJay s Duker mosby , Ophthalmology . Second edition ,Mosby; 520-526.

10.  Pei Yu Lin et al. Prevalence of dry eye among an elderly Chinese population in
Taiwan.Am J ophthalmol.2003;1096-1101.

11.  Pearson TA, Blair SN, Daniels SR, Eckel RH, Fair JM, Fortmann SP,Franklin BA,
Goldstein LB, Greenland P, Grundy SM, Hong Y, Miller NH, Lauer RM, Ockene IS,
Sacco RL, Sallis JF Jr, Smith SC Jr, Stone NJ, Taubert KA: AHA guidelines for primary
prevention of cardiovascular disease and stroke: 2002 update: consensus panel guide to
comprehensive risk reduction for adult patients without coronary or other
atherosclerotic vascular diseases.American heart association science advisory and
coordinating committee. Circulation 2002, 106:388-391.

12. Rojas R, Aguilar-Salinas CA, Gomez-Pérez FJ, Valles V, Franco A, Olaiz G, Sepulveda
J, Rull JA: Applicability of the national cholesterol education program ITI (NCEP-III)
guidelines for treatment of dyslipidemia in a non-Caucasian population: a Mexican
nation-wide survey. Rev Invest Clin 2005,57:28-37.

13.  Friedewald WT, Levy RI, Fredrickson DS: Estimation of the concentration of low-
density lipoprotein ultracentrifuge. Clin Chem 1972, 18:499-502.

14, Nelson JD, Shimazaki J, Benitez- Del-Castillo JM, Craig JP, McCulley JP, Den S,
Foulks GN. The international workshop on meibomian gland dysfunction: report of the
definition and classification subcommittee. Invest Ophthalmol Vis Sci. 2011 Mar
30;52(4):1930-7.

15. The definition and classification of dry eye disease : report of the definition and
classification subcommittee of the international DRY EYE WORK SHOP (2007). The
ocularsurf. 2007; 5(2): 75-92.

16.  Mc culley JP. Meibomitis. In kaufman HE, Barron BA, Mc Donald MB, Waltman
SR.eds. The cornea. New York, NY: Churchill livingstone inc; 1988: 125-138.

17.  Butovich IA, Millar TJ, Ham BM. (understanding and analyzing meibomian lipids — a
review). Curr Eye Res; 2008; 33(5): 405-420.

18.  Driver PJ, Lemp MA. (Major review: meibomian gland dysfunction). Surv ophthalmol,
1996;40(5): 343.

19.  Morozova R.P., Zhaboiedov H.D., Kirieiev V.V. the normal tear fluid and decreased
tearing in patients with sjogrens disease and sjogrens syndrome II. the lipid content, Ukr
Biokhim Zh 1996;68:82-87.

20. Dao AH, Spindle JD, Harp BA, Jacob A, Chuang AZ, Yee RW: Association of
dyslipidemia in moderate to severe meibomian gland dysfunction. Am J Ophthalmol
2010, 150:371-375.

21. Kuriakose RK, Braich PS. meibomian gland dysfunction and dyslipidemia. J.
Investigative ophthalmology and visual science April 2014, vol.55, 1301.

22. Bukhari A A. Association between the grade of meibomian gland dysfunction and
dyslipidemia. Ophthalmic Plastic and Reconstructive Surgery.2013,29(2):101-103.

23. Chun YH, Kim HR, Han K, Park Y-G, Song HJ, Na K-S. Total cholesterol and
lipoprotein composition are associated with dry eye disease in Korean women. Lipids in
Health and Disease. 2013;12:84.

24.  Jacob J M, Pillai S S, Goudinho S J. The association of meibomian gland dysfunction
with dyslipidemia-A case-control study.World Journal of Pharmaceutical Research
2016;5(3).

25. PinnaAl, Blasetti F, Zinellu A, Carru C, Solinas G. Meibomian gland dysfunction and
hypercholesterolemia. 2013 Dec;120(12):2385-9.

26. Jeong H, Back SY, Kim SW, et al. Comorbidities of rheumatoid arthritis: Results from
the Korean National Health and Nutrition Examination Survey. Sung S-Y, ed. PLoS
ONE. 2017;12(4):e0176260.

27. Park HW, Park JW. The Association between Symptoms of Dry Eye Syndrome and
Metabolic Outcome in a General Population in Korea. Journal of Korean Medical
Science.2016;31(7):1121-1126.

| 48 |—| International Journal of Scientific Research I



