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Abstract

Objective  The investigation of the relationship between retinal and choroidal thickness with Erythrocyte Sedimentation Rate (ESR) for systematically
active ankylosing spondylitis (AS) patients without ocular involvement. ( Sakarya Med ) 2018, 8(4):775-781)

Materials and ~ Among the patients being followed-up with a diagnosis of AS in the rheumatology clinic, those with proper conditions who required eye
Methods  consultation and normal subjects demographically similar to these patients being inspected in the eye section were included in the study.
After blood test, eye examination and optic coherence tomography (OCT) measurements were performed within one hour. Central macular
thickness (CMT), central subfoveal choroidal thickness (CSCT), and retinal nerve fiber layer (RNFL) thickness were measured with OCT.
Results were obtained with SPSS evaluated for patients with AS compared to normal people and within the group with AS according to

ESR levels.

Results  The mean age of participating patients was 35.8, mean of disease duration was 6.38 years and average ESR level was 18.2 mm/H. Average
CSCT thickness of patients with AS was 321.00 pm, average CMT thickness was 255.56 pm and average RNFL thickness was 99.87 pm.
CSCT, CMT and RNFL thickness of control group participants were as follows: 317.21 pm, 259.02 pm and 100.98 pm. No significant
difference was observed with regard to CSCT, CMT and RNFL thickness values between patients with AS and the control group. When
patients with AS were evaluated among themselves, a connection between ESR level and CSCT, CMT and RNFL thickness could not be
established.

Conclusion  In our study, we could not establish a connection between ESR level and CSCT, CMT, and RNFL.
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Amag  Aktif goz tutulumu bulunmayan Ankilozan Spondilitli (AS) hastalarda eritrosit sedimantasyon hizi (ESR) ile retina ve kororidal kalinlik baglan-
tisinin aragtinimasi ( Sakarya Tip Dergisi 2018, 8(4):775-781 ).

Geregve  Romatoloji kliniginde AS tanisi ile takip edilen, goz bolimiine konsilte edilen, goz tutulumu bulunmayan kisiler ile demografik olarak

Yontem  benzer goz kliniginde takip edilen normal kisiler kontrol grubu olarak calismaya alindi. Kan testi sonrasi gz muayenesi ve optik koherens

tomografi (OKT) dlciimii 1 saat icerisinde yapildi. Merkezi makula kalinhig (MMK), merkezi subfoveal koroid kalinligi (MSKK), retina sinir

lifi kalinhig (RSLK), OKT cihazi ile 6lcildi. Cikan sonuglar, SPSS programi ile kontrol grubu ve AS'liler arasinda ve AS’liler de kendi icinde,
sedimantasyon hizina gore degerlendirildi.

Bulgular  AS’li hastalarin ortalama yasi 35.8 ve ortalama hastalik sireleri 6.38 il idi. Ortalama ESR seviyesi 18.2 mm/H idi. Sirasiyla ortalama olarak
MSKK 321.00 pm, MMK 255.56 pm ve RSLK 99.87 pm kalinhiginda idiler. Kontrol grubunda ise sirasiyla bu degerler 317.21 pm, 259.02
pm ve 100.98 pm kalinhiginda idi. MSKK, MMK ve RSLK kalinliklari bakimindan AS’liler ve normal grup arasinda fark izlenmedi. AS’li hastalar
ESR seviyesine gore kendi aralarinda kiyaslandiginda ise bu verilerin hicbirinin ESR ile baglantisi kurulamadi.

Sonu¢  Calismamizda goz tutulumu olmayan, sistemik olarak aktif AS’lilerde ESR seviyesi ile retina ve koroid kalinlik baglantisi arastirildi ve herhangi
bir baglanti kurulamadi.
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Introduction

Erythrocyte Sedimentation Rate (ESR) is defined as fall speed of erythrocytes in an hour’s drive.
Factors augmenting fibrinogen and acute phase reactants increase ESR level as well. Inflammati-
ons are the main causes of this condition.”? ESR is a sensitive test used for the diagnosis of disea-
se, activation tracking and the monitoring of response to treatment. Ankylosing spondylitis (AS) is
a chronic inflammatory disorder that affects the spinal joints. In connection with B27 ‘+’, Human
Leukocyte Antigens (HLA) is a disease from the seronegative spondyloarthropathies group. An-
terior uveitis (AU) is the most common extra-articular finding and its incidence has been reported
between 20-40% in different series.**

Although disease most frequently causes acute AU, as it goes into a chronic phase it leads to
complications affecting visual prognosis poorly such as cataract, glaucoma, vitritis, cystoid macu-
lar edema (CME), macular hole, papillitis, retinal vasculitis and epiretinal membrane. In the litera-
ture, there is various information related to the involvement of eye tissues of AS patients.®” There
are also studies where these are evaluated by OCT as well. However, there is no study about the
evaluation of the retina and choroid structure with ESR level for an active period without ocular
involvement. The most important ESR-enhancing plasma protein is fibrinogen."? Fibrinogen level
rises due to various causes creating vascular damage. The choroid structure, which is rich in the
vascular network with extremely high blood flow, is very likely to be affected by this condition.
Therefore, the presence of subclinical amendments in posterior tissue for cases with active disea-
se statement and high ESR level but without ocular involvement and the relation of these amend-
ments to ESR were investigated.

The aim of this study is to investigate the relationship between retinal and choroidal thickness with
erythrocyte sedimentation rate (ESR) for systematically active ankylosing spondylitis (AS) patients
without ocular involvement.

Materials and Methods

Our study was conducted in the Kayseri Training and Research Hospital Eye Clinic between Febru-
ary 2014 and January 2015. All research was performed according to the Helsinki declaration and
approval for the study was received from the ethics committee. Verbal and written consent was
obtained from study participants.

This case-control study was performed on 69 patients, 35 of them were AS and 34 of them were
controls. Participants in the study were selected from patients with AS diagnosis and non-ocular
involvement being admitted to the rheumatology clinic of our hospital and with eye consultati-
on requested during routine follow-up. Normal subjects had 10/10 best corrected visual acuity
(Snellen) with a refractive error level below +3.0 or -3.0 diopters, and they did not have any ocular
pathology or any ophthalmic surgery in the history. The criteria to be involved in this study were
the absence of ocular involvement, best corrected visual acuity of 0.8 and above, axial length
(AL) level below 25 mm, spherical equivalent (SE) values in the range of +4, and lack of evidence
of previous ocular inflammation, intravitreal injection or intraocular surgery. Only one eye of the
patients meeting these criteria was included in the study.

Patients diagnosed with AS in the rheumatology department were sent to the eye department after




blood test. Visual acuity, biomicroscopy with slit lamp, intraocular pressure (IOP) measurement
by tonometry and fundus examination after dilatation were performed on all patients. Biometry
was performed by Zeiss® 10L Master device (Carl Zeiss Meditec, Dublin, CA, USA). Thereafter,
macula, choroid and retinal nerve fiber layer (RNFL) analyses were performed by spectral-domain
OCT (Spectralis®, wave-length: 870 nm; Heidelberg Engineering Heidelberg, Germany) on each
patient with the appropriate conditions. All these processes were performed with in one hour after
blood test.

Procedure of Image Acquisition

RNFL, the central macular thickness (CMT), and the central subfoveal choroidal thickness (CSCT)
measurements were obtained through the Spectralis OCT. The procedure of obtaining EDI-OCT
has previously been described.’® CSCT were measured using spectral-domain OCT (Spectralis,
wave-length: 870 nm, Heidelberg Engineering, Heidelberg, Germany) with EDI modality. CSCT
were defined as the vertical distance from the hyper-reflective line of Bruch’s membrane to the
hyper-reflective line of the inner surface of the sclera. All subjects were imaged by the same
experienced technician. Two independent clinicians measured CSCT and the average of these
measurements was used in the analysis. The peripapillary RNFL thickness parameters that were
automatically calculated by the SD-OCT device and divided in to regions included average (G)
thickness (360 degrees), temporal (T) quadrant thickness (90 degrees), temporal superior (Ts)
quadrant thickness (45 degrees), nasal superior (Ns) quadrant thickness (45 degrees), nasal (N)
quadrant thickness (90 degrees), nasal inferior (Ni) quadrant thickness (45 degrees), and temporal
inferior (Ti) quadrant thickness (45 degrees).

Statiscal Analysis

All statistical analyses were performed using SPSS for Windows version 22.0 (SPSS Inc, Chicago,
IL, USA). Continuous variables were presented as mean + standard deviation. The Pearson chi-
square test was used to evaluate qualitative variables. Normal distribution was evaluated using the
Kolmogorov-Smirnov test. Homogeneity of variances was tested using Levene’s test. The indepen-
dent samples t-test was used to evaluate parametric data analysis. For non-parametric statistics,
data were analyzed using Mann-Whitney U test. P value less than 0.05 was considered as statis-
tically significant.
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Results

The 35 patients with AS participating in the study were composed of 19 females and 16 males.
The average age was 37.5. Average AL was 23.63 and the average SE was -0.15 D. Average IOP
was 15, 40 mm Hg. The median of overall RNFL thickness was 99.70 pm, average CSCT value was
320.71 + 81.6 pm, average CMT value was 275.4 + 23.9 pm and average ESR value was 13.5 +

12.4 mm/h(range: 2-58). The measurements of the posterior structures in AS group can be seen
in table 1.

Table 1: Posterior ocular measurements and sedimentation rates in patients with AS (n=35)
Mean SD
CMT 275.40 pm 23,9
CSCT 320.71 pm 81,6
RNFL 99.70 pm 12,7
Ns 112.70 pm 13,4
N 74.3 pm 12,2
Ni 112.5 pm 15,8
Ti 142.8 pm 18,2
T 74.4 pm 11,4
Ts 138.8 pm 15,4
CMV 0.21 mm3 0,04
™V 8.70 mm3 0,8
ESR 13.5mm/h 1,2
CMT; central macular thickness, CSCT; central subfoveal choroidal thickness, RNFL; median retinal nerve fiber
layer, Ns; nasal superior, Ni; nasal inferior, N; nasal, T; temporal, Ti; temporal inferior, Ts; temporal superior,
CMV; central macular volume, TMV; total macular volume, ESR; Erythrocyte Sedimentation Rate, SD; Standard
Deviation

In the control group consisting of 34 patients, 17 were male and 17 were female. The average age
was 36.3, average AL 23:59 mm, average IOP 15,48 mmHg, average SE value 0.06 D, average
CSCT value 318.10+ 74.2 pm, average CMT value 265.3 + 16.6 pm, and average RNFL value
99.63 pm. Values of all AS patients and normal people can be seen in table 2.

Table 2: Comparison of ocular parameters of AS group and control group
Age iop SE AL CMT CSCT RNFL
(Year) (mm Hg) (D) (mm) (pm) (pm) (pm)
AS Group 37.50 15.40 -0.15 23.63 275.40 320.71 99.70
(n=35) +13.4 +2.65 +1.16 +0.82 +23.9 +81.6 £12.7
Cr‘(’)rl‘}m' 36.30 15.48 0.06 23.59 26530 | 318.10 99.63
grovp +12.3 2,74 +1.02 +0.79 +16.6 +74.2 +10.2
(n=34)
p value 0.52 0.37 0.27 0.19 0.04 0.89 0.49
IOP; intraocular pressure, SE; spherical equivalent, AL; axial length, CMT; central macular thickness, CSCT;
central subfoveal choroidal thickness, RNFL; median retinal nerve fiber layer, D; diopter

In the analysis, no statistical difference was found between the group of patients with AS and
the control group in terms of CMT, CSCT and RNFL. When AS patients were compared among
themselves, no statistically significant relationship between ESR level and CMT, CSCT, and RNFL
thickness was found.




Discussion

OCT, a non-invasive, simple and reproducible test, is widely used to diagnose clinically, monitor
disease and evaluate the efficacy of treatment. It can evaluate anterior segment and posterior
segment structures at micron level with precision. In clinical practice, OCT is one of the frequently
used tests for retinal thickness analysis, volume analysis, RNFL analysis and choroidal thickness
analysis for the posterior ocular structures.™

Although the most frequent form of ocular involvement is AAU for AS patients, the disease oc-
casionally affects posterior tissues. In the studies, while clinical examination findings for AU were
normal, macular edema was identified by OCT."2'3 There are some studies indicating the presence
of various degrees of macular edema in moderate AU cases.'? Szeppessy et al. found thickening in
spondyloarthropathies with AAU and indicated that this thickening rises with AAU levels.™

In the study that Tuzcu et al. made on AS patients without AAU, a meaningful difference could not
be found in terms of CMT and RNFL thickness level®. In a similar study, while retina and RNFL
measurements were not different from normal people, only the CT level was found to be thicker.?
In another study made on AS patients with AAU but without posterior involvement, thinning in the
retina was observed." This result suggests the presence of a subclinical answer in the posterior
tissues owing to possible inflammation. In our study, the eyes of patients with AS were found to
be thicker compared to normal ones in terms of CMT. However, no evidence explaining this in a
clinical sense was found. Either possible previous mild or subclinical AAU’s might cause this result
or the difference may be normal. The main aim of this study was to investigate the relationship
between ESR level and retinal and chorodial thickness but no link between ESR level and CMT
could be established.

After the development of EDI-OCT mode, choroid tissue began to be evaluated with more precisi-
on. For some diseases and conditions, the thickness of the choroid with functions such as feeding
the various retinal layers, oxygenation and adjusting temperature were investigated and the results
were published. For example, age related maculopathy, myopia, diseases such as central serous
retinopathy and influences such as smoking, coffee intake and diurnal variation during the day
were investigated.'¢%!

There is evidence of CT thickening in the acute phase in studies into the investigation of choroidal
changes in posterior uveitis.?2?” However, there is not enough research regarding other types.
In the study of Gehl et al, where they investigated choroidal thickness alteration for AU and inter
mediate uveitis (IMU), while the CT level was not found different compared to normal people, it
was found thicker for IMU.2® In our study, no difference in terms of CT was observed between
normal people and patients with AS but the people in our study had no acute uveitis table. No
connection between the main item, ESR level, which we aimed to observe, and choroidal thickness
was detected.

In a study measuring the thickness of the choroid for patients with AS, there is a finding that CT
is thicker than that in healthy controls.8 In our study, no statistical difference was found between
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choroidal thickness of ankylosing spondylitis and normal control test subjects. This result was
already expected for people without ocular involvement. When the patients of our study were
examined, no link could be established between ESR level and choroidal thickness.

There was no significant difference between the ankylosing spondylitis group and normal groups
in terms of generalized RNFL thickness. For the group with AS, a statistical link could not be estab-
lished between ESR level and RNFL thickness. Tuzcu et al. could not find a meaningful difference
between the group with AS and the normal one in terms of RNFL thickness.? In the same study, it
was reported that a negative relation between disease duration and temporal quadrant thickness
was detected. The author stressed that this might be related tothe duration and severity of the
disease.’ In our study we could not establish a link. In both studies there is no known AAU story.
The differences may be due to mild or previous subclinical attacks. This topic requires longer term
studies, which can be monitored more carefully.

In our study, for patients with AS and without ocular involvement, the relation between ESR levels
and retinal and especially choroidal thickness variation was investigated. No statistical connection
was detected. Either these results are completely normal or the non-ocular involvement of the
disease in the selected group and the fact that this disease causes AU more frequently lead to this
result. Comparison with diseases with ocular involvement and causing posterior uveitis more may
be more enlightening.
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