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ABSTRACT

High intra ocular pressure (IOP) often is relatedttwopen angle glaucoma. Although patients withhhi@P are
disposable to risk of open angle glaucoma, moshef never given it. In this study we evaluated@ation of
hypertension and some other underlying causes higtih IOP in population of patients referred to Aalimomenin
hospital during 2011-2012. This was a descriptivespective study. Population was included patievith high
IOP referred during 2012 to Amiralmomenin HospitalRasht. 180 patients with high IOP entered in $hedy.
IOP of both eyes, systolic and diastolic blood puee in admission were measured by expert assistnt
ophthalmology and recorded. 55% of our patientsemgomen. The mean age of them was 67.64+11.88.yEaes
mean systolic and diastolic blood pressure werpeesvely 128.66 +16.71 and 77.00 £9.02 mmHg.réheas a
significant relation between gender, history of érgpnsion, alcohol abuse, hyperlipidemia and cacdissease with
high 10P in right eye (p<0.05). Although there wasmeaningful relation between changes of systdiod
pressure and IOP (p=0.005), there was no relatietween changes of diastolic pressure and IOP (p5)0.Qur
study showed that systolic blood pressure can ptettie high IOP. The results indicate a high impaét
intraocular pressure on measures of blood pressuan Iranian sample population.

Keywords. Hypertension, Intra-Ocular Pressure, Predictingtdéta Systolic Blood Pressure, Diastolic Blood
Pressure

INTRODUCTION

High intraocular pressure associated with openeagilucoma and open-angle glaucoma was defindukiedrly
part of the criteria [1]. Although elevated intrader pressure in patients with open-angle glaucangarisk factor
for glaucoma, but most of these patients have vt given glaucoma [1, 2]. Although high IOP is tioé only risk
factor for optic nerve damage in glaucoma, it se¢ha improvement of damage associated with opis& d
examinations and or loss of visual field in higlréocular pressure [2-5]. High intraocular pressangatients with
normal pressure glaucoma is associated with ogticendamage relatively [6]. Hence, cognition okefive factors
on the level of intraocular pressure and prevertiomgh ocular pressure is so important. Severtalies were done
in evaluation of causes associated with high ocotessure [1, 7-21]. Different studies in westeopydation had
mentioned that age and systolic blood pressurdipelyiincreases intraocular pressure [1, 7, 102117,22]. Causes
affecting the high ocular pressure are aging [4-9, 12, 18, 19], sex [22] African race [22], hytemsion [1, 22,
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23], pulse rate [20], diabetes [1, 20, 22, 23],silyeg22, 23], alcohol use [23], smoking [22], myap23], color-

blind [23], nuclear sclerosis [23] and a familytbiy of glaucoma [22, 23]. In addition, some epidaoygical

studies examined the relationship of obesity anfd |05, 22, 24, 25] which showed that obesity wagdependent
risk factor for increasing IOP beside considerigg,asystolic blood pressure [SBP] and diastolimblpressure
[DBP] [16, 22, 24, 25]. Although there are manygkupopulation-based investigations had revealedifgignt

associations between IOP and arterial blood presmgasurements [26, 27], there are few studiesamdnd Asia
that evaluate the positive relationship betweemghan IOP and change in SBP. In large studies/inkig cities in

Iran in 1999, prevalence of hypertension in norp@bulation more than 19 years old indicated as [38pand

22% [29] which is high prevalence. Hypertension atiter cardiovascular risk factors can affect maatyents who
have other comorbidities like ophthalmic disordetsch leaded to rise of intra ocular pressure. €hveas no study
which evaluated these factors in Iranian populatibimerefore, in this study we evaluated relatiopshii blood

pressure and some associated factors with highaopuéssure in patients referred to Amiralmomenaspital in

2012.

MATERIALSAND METHODS

This was a prospective study that evaluated agsmtiaf blood pressure and some associated faaiitishigh 10P
in Rasht during January till December 2012. Thelstoopulation included patients with high intracupressure
referred to Amiralmomenin Hospital in the periodstdidy in Northern Iran, Rasht. Patients with ocpl@ssure of
more than 21mmHg considered as ocular hypertensBhhospitalized patients with high intraoculaegsure were
enrolled in the study. Inclusion criteria for cage=re age more than 20 years old, no other ocidaade associated
with increased intraocular pressure and not consgmypertension drugs. Subjects receiving mediealtment for
glaucoma, hypertension and/or diabetes mellitusvweescluded. Tools of gathering data was a chedki@duding
age, sex, body mass index (BMI), history of hypesten, diabetes mellitus, rheumatologic diseasheisic heart
disease, hyperlipidemia, alcohol abuse, glaucorsding, gastrointestinal disease, kidney diseasaracas. We
recorded the intraocular pressure of both eyes syslemic blood pressure during hospital admissibime
examinations included tonometry, anthropometry lalodd pressure measurements. All of them were pedd by
an expert assistance ophthalmology physician. T Wwas determined by the mean value of three ssivees
readings of the eye with an implantation tonombétiween 8 and 11 a.m. Height and weight were medswuith
the subjects by a lightweight hospital gown in anding position without shoes. Body mass index (BMas
calculated as weight (kg) divided by height (m)amal. Blood pressure was taken in the sitting jposét the right
upper arm. We followed the research ethics guidslinf Guilan University of Medical Sciences and dHei
declaration at all stages of the study. Patienteveatered in the study with an informed consehe $tatistical
software SPSS version 18 was used for descriptatestics (frequency, percentage, mean and stardkarigtion)
and statistics test Kolmogorov-Smirnov find out ti@mal distribution of the data, Pearson correftatioefficient,
Mann-Whitney U, Kruskal-Wallis H and multivariateegression using generalized linear models (Model
Generalized Linear) with considering the significd<0.05 were analyzed. Followed by Univariate ysig)
variables with P<0.01 multivariate linear regressiocodels were entered.

RESULTS

The mean age of the 189 subjects was 67.64 + Ye&8& (range: 1287 years) and 55% of them weralérfihe
mean left and right IOP values were a little higimefemales than in males, with a significant difiece in left IOP
(P=0.043) without in right IOP (P=0.11). The me&$8P was higher in male (130.61 + 17.16 mmHg) ttesmnale
(127.07 + 16.25 mmHg) (P=0.157) and DBP was highdemale (77.37 + 8.75 mmHg) than men (76.54 #9.3
(P=10.541). Past medical and social history ofgreti are showed in table 2.

In the present study there was no significant imtabetween age groups and left (P=0.73) and iirgfinaocular
pressure (P=0.33) and diastolic blood pressure.@¥0but there was significant correlation betwsgstolic blood
pressure (P=0.03) and age groups. In univariatéysinathe variables gender, history of hypertemsialcohol
consumption, history of hyperlipidemia and heasedise with right intraocular pressure were assatiafth high
intraocular pressure significantly (P<0.005). Séwstory of hypertension, alcohol consumption, higtmf
glaucoma, history of rheumatologic disorders, mistif diabetes mellitus and hyperthyroidism wersoagated with
left IOP significantly (P<0.005) (Table 3).
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In the regression analysis, alcohol consumption lypertension were significantly associated witihtilOP. So,
alcohol was associated with increased right intutacpressure (P<0007). Also hypertension was #ssatwith
increased right intraocular pressure, in which bgreéasing blood pressure, intraocular pressure in@sased
(P<0.005). Glaucoma and hypertension were sigmifigassociated with left IOP and (P<0.005) (Tat)e

In this study, significant correlation was obsentstween changes in systolic blood pressure amdoictlar
pressure (P=0.005), while the correlation betw&enchange in IOP was not observed with diastobodlpressure
(P>0.005). Therefore, the systolic blood pressoresitered to be a marker for increased IOP.

Our results showed that systolic blood pressureP]SB Multivariate analysis can predict the hypesien in
patients with high ocular pressure. The formula walstained from our results was in this matter:
Ocular pressure= 11+0.15x SBP. By this formula \aa screen predisposing patients to control theidasc
pressure.

DISCUSSION

The present study was done in an Iranian populattdnh has not been studied yet and the resulteeanarkable in
this respect. In this study, there was no significrrelation between age and IOP in left andtreges, while the
long-term study in Japan had shown significant céda of IOP in healthy young and middle age pesson
statistically (30). In other studies, a significam¢erse correlation was observed between chamgi3R with age
(25, 31, 32). In contrast, in other studies, IO&d@ases with age (1, 33).

In this study, sex, history of hypertension, aldadansumption, history of high cholesterol and cacdlisease were
associated significantly with intraocular pressimethe right eye (P<0.005). Gender, hypertensidoptel
consumption, glaucoma, rheumatologic disease, thabmeellitus and hyperthyroidism associated sigaiftly with
intraocular pressure in the left eye (P<0.005}hia study, sex, hypertension, alcohol consumptidgh cholesterol
and cardiac disease associated with intraoculasspre in the right eye significantly (P<0.005). Gemn
hypertension, alcohol consumption, glaucoma, rhéologic disease, diabetes mellitus and hyperthysoid
associated with intraocular pressure in the ledt @gnificantly (P<0.005).

We showed significant relationship between gender I®P in both eyes and the mean of IOP was higherale
than female. Inversely, in an another large poputatanian study there was no significant relasioip (34).

Table 1- Distribution of demographic and clinical characteristics of patients

Characteristic: Male Female Total

Age

< 40 years 0 5,5.1% 5, 2.8%
41-60 years 18, 22.2% 19, 19.2% 37,20.6%
>61 years 63, 77.8% 75, 75.8% 138, 76.7%
Mean Age (years) 67.86 + 9.77 67.45+ 1341 67.84.88

Mean Right IOP (mmHg 15.70 + 3.4 ( 16.52 + 3.2 .1663.53
Mean Left IOP (mmHc¢ 1584 +3.1 17.02+4.1 16.49 +3.7

©

Mean SBP (mmHg) 130.61+17.106 127.07 +16[25 1PR.66.71
Mean DBP (mmHg) 7654+937]  77.37+8.4b _ 77.00029
Mean BMI (kg/m?) 2870+ 4.00 | 2923 +4.47]  28.99 4.2

10P= Intra Ocular Pressure; SBP= Systolic Blood Bsere; DBP= Diastolic Blood Pressure;
BMI= Body Mass Index. Values are given as n, pedages or meanz standard deviation.
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Table 2- Gender distribution and past medical history of patients

Factors Frequency (Percent
Gender Male: 81 (45%)
Female: 99 (55%)
Cardiac disea: 25 (13.9%
Hyperlipidemi: 27 (15%
Hypertension 99 (55%)
Smoking 18 (10%)
Alcohol 2 (1.1%)
Cataract 72 (40%)
Renal disea: 3(1.7%
Glaucome 37 (20.6%
Rheumatologic diseasg 2 (1.1%)
Gastrointestinal disease 2 (1.1%)
Hyperthyroidism 2 (1.1%)
Asthma 4 (2.2%)
Diabetes Mellitus 37 (20.6%)

Table 3- Comparison of mean of OD (Right |OP) and OS (L eft I0P) based on clinical and demographic factors

Factors (Mzing ttlgg)((n)ﬁ%)Hg P-Value (Mle_grfmt losPD()orr?rszg P-value
Cardiac disease T\I%S gg z 29 0.04 igg i 2,8 0.87
Hyperlipidemia I g:g 24 0.064 % ‘3‘:3 0.393
eSS sE= - mpeyEs g
e e =i T
Acohol No | iorss | 04 —iearss | 00
Renal disease No Tiersss ] 0% —srsir—] O
e = e =
Rheumatologic diseas T\‘%S 122 i gg 0.005 igg i gé 0.002
Gastrointestinal diseas| T\I%S 122 i gé 0.52 122 i g% 0.68
emosen |t o, e,
psthma No | deirss | 0% [igusr | 0%
Diabetes Mellitus I Bheid 0.334 o 0.005

I0P= Intra Ocular Pressure

Table4- Estimation of regression coefficient of intra ocular pressure based on demographic and clinical factors

I0P Factor B Coefficient | Standard Error (S.By Co_nf_ldence Interva_l (95% P-Value
Minimum Maximum
Left Hypertension -0.194 0.545 -2.543 - 0.389 0.005
Glaucoma -0.316 1.780 -1.299 -4.629 0.005
Right Hypertension -0.214 0.502 -2.435 - 0.452 0.005
Alcohol - 0.203 1.867 -8.772 -1.398 0.007

I0P= Intra Ocular Pressure

Alcohol was directly associated with increased trigtiraocular pressure (P<0.007). Glaucoma and rbgpsion

were significantly associated with left intraocufaessure and was increased by rising in left auwéar pressure
(P<0.005). Despite of several studies have repa@meassociation between blood pressure and eleM@idhe true
relationship is still not well recognized. In seafestudies, systolic blood pressure was the mdstaat determinant
of IOP in all patients [13, 16, 22, 35]. Also, img study, significant correlation was observedueen changes of
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systolic blood pressure and intraocular pressu=®.J05), while the relationship between diastolimold pressure
and IOP changes were not seen (P>0.005). Thereforecrease in systolic blood pressure can beidersl as an
indicator of high IOP. Systemic blood pressurehiis study was also significantly associated withhiOP in the
right eye. Increase in systemic blood pressure ghilyb can affect changes in IOP by sympathetic tone,
atherosclerotic changes and high level of reniniegagsin, indirectly [24, 36].All these factors caffect the
pressure of epi-scleral venous which regulate thtery humor through the Schlemm's canal. Theradddo effects
on intraocular pressure [37].In reporting the tielahip between blood pressure and IOP, most Suldéve
consistently shown a strong influence of blood gues on I0OP [31, 32, 38-40]. Increased blood preskas been
thought to elevate IOP by not only elevating ciliartery pressure and consequently inducing are&ss in
production of aqueous humor, but also increasednsearorticoids and sympathetic tone [41]. In corttragh
previous studies we did not have any relationskigvben BMI or obesity with high IOP in our popudsti

Findings from this study indicated that systoliodd pressure and systemic blood pressure effegtiart
positively, can be associated with high intraocplassure. Changes were not affected by age. Baésendicated

a high impact on intraocular pressure measuresdblm@ssure in an Iranian sample population. Also we
recommended a formula in which patients with ria&térs of high ocular pressure can screen byadbtdrol their
ocular pressure. To getting more information, darigng-term longitudinal study to assess the iaiis presented

in this study, as well as more advanced causesusing the lens thickness for better determinatibassociation
with the increase in intraocular pressure is sugge<ur study limitation was that we performedtsiudy as a
cross sectional method in a center and the nunfheateents was low and we just evaluated the ptieith high
IOP. It is recommended to do this study in multieerand different parts of Iran in a large popwaatand normal
subjects.
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