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Résumé

Introduction: Des études récentes suggérent une participation inflammatoire dans la
physiopathologie du kératocone. Le but de notre étude est d’évaluer la prévalence du kératocone et
des formes suspectes de kératocone chez les patients atteints de maladies inflammatoires

chroniques intestinales (MICI).

Méthodes : Il s’agit d’une étude transversale incluant I'ensemble des patients atteints de MICI vus
consécutivement dans le service d’Hépato-gastroentérologie du CHU de Nancy entre Mars et Juin
2014. Parallelement un groupe controle de volontaires sains a été mis en place sur la méme période.
Les femmes enceintes, les porteurs de lentilles rigides et les patients ayant des antécédents de
chirurgie réfractive ont été exclus. Chaque patient a bénéficié d’'une vidéotopographie cornéenne

(OPD scan lll, Nidek, Japan).

Résultats : Deux cent un patients atteints de MICI ont été inclus, 150 atteints de maladie de Crohn et
51 de rectocolite hémorragique. L’age moyen était de 38,7 ans, la durée moyenne d’évolution était
de 10,8 ans. Cent volontaires sains ont été inclus. Dans le groupe MICI, un kératocone a été
diagnostiqué chez deux patients et une forme suspecte de kératocone a été diagnostiquée chez 38
patients. La prévalence globale était de 19,9% (IC 17,5-22). Dans le groupe des volontaires sains, une
forme suspecte de kératocbne a été diagnostiquée chez 3 patients. La différence entre les deux
groupes est significative. Seul le tabac a été reporté comme facteur de risque associé,

essentiellement chez les patients atteints de Maladie de Crohn.

Conclusion : Les patients atteints de MICI comportent un risque plus élevé de développer un
kératocone ou une forme suspecte de kératocone. Le tabac accroit ce risque. Ces résultats

supportent I’hypothese inflammatoire dans la genése du kératocone.
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II.  Abstract

Objective : Increasing evidence suggests keratoconus (kc) may have an inflammatory component.
The aim of this study is to determine the prevalence of kc and keratoconus suspect (Kcs) in patients

with inflammatory bowel disease (IBD).

Design : Cross-sectional study

Subjects : All consecutive IBD adult patients seen in the Department of Gastroenterology (Nancy,
University Hospital, France) between March 2014 and June 2014 were included. Pregnant women,
rigid lenses wearers, and patients with refractive surgery were excluded. A control group of healthy

subjects was included. Every included patient underwent a corneal videotopography.

Results : Two hundred and one IBD patients were included, 150 with Crohn’s disease and 51 with
ulcerative colitis. Mean age was 38.7, 121 were women. Mean disease duration was 10.8 years. Two
IBD patients were diagnosed with Kc (1%) and 38 with Kcs (18.9%). Overall prevalence of Kc and Kcs
was 19.9% (95% confidence interval (Cl) (17.5-22.0)). Of the 100 healthy subjects three were
diagnosed with Kcs (p=0.0002 versus IBD). Only smoking was identified as an associated risk factor

(p=0.029), especially in Crohn’s disease.

Conclusion : IBD patients carry an increased risk of Kc and Kcs, smoking increases this risk. This

supports the hypothesis of an inflammatory origin of Kc.
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lIl.  Introduction de I'étude

L'étude OsCaR a été réalisée au CHU de Nancy conjointement par les services d’Ophtalmologie et
d’Hépato-gastroentérologie. Son but était de rechercher un lien entre la présence d’'un kératocéne

et I’existence de maladies inflammatoires chroniques intestinales (MICI).

Les MICI regroupent 2 types de pathologies : la maladie de Crohn et la rectocolite hémorragique.
Elles sont toutes deux caractérisées par une inflammation chronique de la paroi du tube digestif. Il
s’agit de pathologies fréquentes, affectant les sujets de tout age avec une prédominance chez le
sujet jeune (20-30 ans). En France, on estime a 60 000 le nombre de patients atteints de la maladie
de Crohn et a 40 000 le nombre de patients atteints de rectocolite hémorragique. Ces pathologies
peuvent entrainer des atteintes extra digestives (notamment articulaires, dermatologiques et

ophtalmologiques).

Knox et al. ont classé les complications oculaires des MICI en complications primaires, secondaires et
fortuites. Les complications primaires sont définies comme associées a une exacerbation systémique,
on y retrouve notamment les kératopathies ulcérantes périphériques, les infiltrats cornéens, les
épisclérites et sclérites, les uvéites. Les complications secondaires sont les conséquences des
complications primaires, on y retrouve la cataracte, la scléromalacie, les décollements de rétine
exsudatifs. Les complications fortuites sont des atteintes ophtalmologiques fréquentes comme dans

la population générale (conjonctivite, glaucome) et ne sont pas spécifiquement liées aux MICI.

Le kératocOne est une ectasie cornéenne définie comme non inflammatoire. Il en résulte un
amincissement cornéen avec une protrusion inférieure responsable d’un astigmatisme myopique
irrégulier. Sa prévalence est estimée de 4 a 600/100 000 en fonction des études. Le diagnostic est le
plus souvent réalisé a la puberté, les signes fonctionnels (baisse d’acuité visuelle, flou visuel,

photophobie) sont peu spécifiques ce qui peut engendrer un retard de diagnostic. Des études
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récentes suggerent que le kératocone est d’origine multifactorielle dont le terrain génétique.
L’origine non inflammatoire est remise en cause, notamment par les études de Lema et al. en 2005
et 2009 qui retrouvent des molécules pro inflammatoires dans les larmes des patients atteints de
kératocone. Le plus souvent le kératocone est une pathologie isolée mais il peut étre associé aux
maladies du collagéne, a la trisomie 21 ou a I'atopie. Les frottements mécaniques de I'ceil sont
considérés comme un facteur de risque d’apparition et d’évolution. Pendant I’évolution alternent des
phases de progression (réduite apres 30-40 ans) et des phases de stabilité. En cas de progression un
cross linking des fibres de collagene peut étre envisagé afin de réduire I’évolutivité de la pathologie.
La correction réfractive repose avant tout sur le port de lentilles rigides perméables au gaz. En cas
d’intolérance aux lentilles et si les mesures pachymétriques le permettent la pose d’anneaux intra
cornéens est une alternative réfractive. La greffe de cornée (kératoplastie lamellaire antérieure ou
transfixiante) n’est envisagée qu’en dernier recours. La kératoplastie lamellaire antérieure doit étre

privilégiée a la kératoplastie transfixiante en cas d’intégrité de la membrane de Bowman.

Une entité infra clinique a été décrite, notamment pas Klyce en 2009, elle est connue sous
différentes appellations : forme fruste ou suspecte de kératocéne. Ces formes débutantes sont
dépistées par vidéotopographie, et sont d’évolution lente. Elles constituent une contre-indication
formelle a la chirurgie réfractive car elles exposent au risque d’ectasie cornéenne aigue. Leur
prévalence dans la population générale a été peu étudiée, Santiago en 1995 I'évaluait a 1,19%. Pour

les candidats a la chirurgie réfractive, leur prévalence est estimée entre 0,9 et 8%.

Du fait de 'origine inflammatoire possible du kératocone Nemet et al. (Cornea 2010) ont recherché
I’existence d’une association entre le kératocone et les pathologies dysimmunitaires (dont les MICI).
Leurs résultats sont nettement en faveur d’un lien entre ces deux pathologies, avec un OR =12,1 (1,3-
116,4) pour la rectocolite hémorragique (p=0,03), et un OR= 1,6 (0,3-8,3) pour la maladie de Crohn
(p= 0,63). Cependant cette étude est rétrospective et le nombre de patients MICI est faible : parmi

les 426 patients présentant un kératocOne, sont retrouvés seulement trois patients atteints de
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rectocolite hémorragique et deux patients atteints de la maladie de Crohn ; parmi les 1704 patients
témoins sont retrouvés un patient présentant une rectocolite hémorragique et 5 patients présentant

une maladie de Crohn. Les tests de dépistage et de suivi du kératocone n’étaient pas précisés.

Nous avons évalué I'existence d’une association entre MICI et kératocone en mesurant la prévalence
des kératocones au sein d’une population MICI (Nancy IBD cohort). En incluant un nombre important
de patients de fagon prospective, nous avons construit une étude avec un haut niveau de preuve afin
d’apporter un guide pour la pratique quotidienne et déterminer si le dépistage du kératocone est

souhaitable chez les patients atteints de MICI.

L'objectif principal de notre étude était de mesurer la prévalence des kératocones (suspects et
avérés) chez les patients atteints de MICI pour la comparer a un groupe de volontaires sains et aux
données de la littérature. L'objectif secondaire était de mettre en évidence des facteurs de risque de

kératocone dans la population des patients MICI.
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IV. Increased risk of Keratoconus in Inflammatory Bowel Disease

a. Introduction

Keratoconus (Kc) is a progressive ectatic disease of the cornea, characterised by central corneal

thinning and protusion that produced irregular myopic astigmatism (1).

Its prevalence is estimated from 4 to 600 per 100,000 (2,3). Kc is still one of the leading causes of

corneal transplantation (4).

The etiology of Kc remains unclear but it is classically described as being associated with atopy and
connective tissue disorders (2). Kc in its most common presentation is an isolated and sporadic
disease (2). It is traditionally viewed as a non-inflammatory disease, but in recent years, some studies
suggested that its pathogenesis may have an inflammatory component (5-7). Inflammatory
molecules are overexpressed in tears of patients with Kc ; it suggests recurrent inflammatory events

in the pathogenesis of Kc (5-7).

A form fruste has been described (8), commonly known as keratoconus suspect (Kcs). This entity has
become known due to videotopographic analysis and shows little progression (9). It is necessary to
rule out in refractive surgery patients (9). Its prevalence among candidates for refractive surgery is

ranged from 0.9% to 8% (10).

Inflammation bowel disease (IBD) includes Crohn’s disease and ulcerative colitis, and is a chronic

inflammatory disorder of the intestines of unknown etiology (11).

Ocular and orbital inflammatory involvements are common in IBD (12). The possible association of

IBD with Kc has yet to be determined.
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Nemet et al. (13) suggested, in a retrospective observational study, an association between IBD and
Kc. However of the 2130 patients (426 with Kc and 1704 healthy) there were only 11 patients with

IBD (13).

We therefore conducted a cross-sectional study to determine the prevalence of Kc and Kcs in a large

cohort of adult IBD patients. We also looked at factors associated with Kc in IBD patients.
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b. Methods

Study population

We conducted a cross-sectional study with standardized data collection. All consecutive adult IBD
patients, from the Nancy IBD cohort, seen in consultation or day hospital in the Department of
Gastroenterology (Nancy, University Hospital, France) between March 2014 and June 2014 had a
corneal topography (OPD scan Ill, Nidek, Japan). This study received the approval of the National
Security Agency of the Health Products on January 7th 2014 and was approved by the Ethics
Committee on February 14th 2014 (CPP Est Ill). All included patients were informed and signed a

consent form.

The Information about the Nancy IBD cohort is reported to the Commission Nationale de
I'Informatique et des Libertés (n0.1404720), which supervises the implementation of the act
regarding data processing, data files and individual liberties that came into effect on 6 January 1978,

and was amended on 6 August 2004, to protect the personal data of individuals.

Topographic measurements were also performed on a control population of healthy volunteers.
These measurements were carried out also on the OPD scan lll and analysed by the same

ophthalmologists (FT, VC).

Pregnant women, rigid lens wearers, patients with a history of refractive surgery were excluded from

the study.

A pre-established data questionnaire was developed and encompassed the following
gastroenterological items : diagnosis date of IBD, family history of IBD, active smoking, history of
intestinal resection, Montreal classification and disease activity, current or stopped medications

including anti TNF-alpha (infliximab, certoluzimab, adalimumab), immunosuppressive drugs
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(ciclosporine, azathioprine, methotrexate) and anti-inflammatory drugs (5-aminosalicylic acid,
corticosteroids, oral budesonide). The following ophthalmological items were also collected: family
history of Kc, atopy, connective tissue disorders, decreased visual acuity, blurred vision,

photophobia.

Ophthalmological examination

Every included patient underwent a corneal videotopography (OPD scan Ill, Nidek, Japan) to detect
Kc or Kcs. Videokeratographs were taken by experienced ophthalmogists (FT,VC) to avoid artefacts,
especially those due to poor fixation or significant tear meniscus. All topography exams were
interpreted by the same investigator (FT) and blinded reviewed by a second investigator (VC).
Rabinowitz videokeratographic indices were the basis of corneal topography interpretation (14).
Qualitative analysis was performed using a 0.5-diopter increment scale, SRAX (skewed radial axis
index) was considered pathologic over 15° and permitted to put in evidence abnormal corneal
patterns especially D, G, H, J and inverted-J (15). Quantitative index was analysed, especially central
corneal power (K) and I-S value to detect corneal asymmetry combining the measurement of 5 points
on the inferior cornea and 5 points on the superior cornea at 3.0 mm from the corneal center. KISA
index was calculated in case of diagnostic doubt; it combines 4 indices (K, I-S, SRAX and astigmatism)
(16). The classification of Corneal Navigator software of the OPD-Scan Ill had support an additional

classification tools (17).

Every patient was classified among these three categories: normal, Kc, Kcs.
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Statistical analysis

The data were entered into a database (Microsoft Office Excel). Statistical analyse was performed

using SAS ® v9.3 software (SAS Institute Inc., Cary, NC, U.S.).

The prevalence of Kc in the studied sample and its confidence interval at 95% was calculated.

The overall prevalence was calculated as the number of IBD patients with at least one eye with Kc or

Kcs divided by the number of IBD patients who underwent ophthalmological examination.

Specific prevalence for Kcs was calculated as the number of IBD patients with at least one eye with

Kcs divided by the number of IBD patients who underwent ophthalmological examination

Specific prevalence for Kc was calculated as the number of IBD patients with at least one eye with Kc

divided by the number of IBD patients who underwent ophthalmological examination.

Comparisons of IBD patients and control population were accomplished using the Chi-Square test. P

< 0.05 will be considered as statistically significant.

The search for an association between the presence of Kc and Kcs and sociodemographic and clinical
variables (gastroenterological and ophthalmological items) were considered on bivariate analysis by

Chi-Square test and on multivariate analysis by logistic regression.
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c. Results

Study population

Two hundred and one IBD patients were enrolled in this cross-sectional study: 121 women (60.2%),

150 had Crohn’s disease (74.6%), and 51 had ulcerative colitis (25.4%).

Mean age at inclusion was 38.7 years and mean disease duration was 10.8 years. 85 patients were
current smokers (42.3%). 56 of them had prior bowel resection (27.9%). Disease was active, based on
physician’s judgment, at the time of inclusion for 61 patients (30.3%). Patients and disease

characteristics are detailed in Table 1.

Of the 201 IBD patients 104 were treated with infliximab (51.7%), and most of them had prior

exposure to corticosteroids (76.1%), azathioprine (57.2%) and 5-aminosalicylic acid (50.2%).

Of the 201 patients, two had a family history of Kc (1%), 9 were atopic (4.5%), none had connective
tissue disorder, 17 complained of decreased visual acuity (8.5%), 17 complained of blurred vision

(8.5%), and 22 were photophobic (10.9%).

The control group was composed of 100 patients, with 42 men, mean age was 36.1. This group was

comparable in gender (p=0.71) and age (p=0.11) with the IBD group.

Results of ophthalmological evaluation

Two patients among the 201 IBD patients presented Kc, one had ulcerative colitis and one had

Crohn’s disease. The prevalence of Kc was 1% (95% confidence interval (Cl) (0.4-1.6)).

38 patients presented at least a unilateral Kcs, 10 had ulcerative colitis and 28 had Crohn’s disease

(p=0.88). The prevalence of Kcs was 18.9% (Cl (16.6-21.2)).
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So the prevalence of Kc and Kcs in IBD patients was 19.9% (Cl (17.5-22.2)).

Three patients in the control group had a unilateral form of Kcs. None presented with Kc. The overall
prevalence was 3%. There is a significant difference between the control group (3%) and the IBD

group (18.9%) regarding the presence of Kcs (p=0.0002) (table 2).

Factors associated with Kc and Kcs

The only significant association by bivariate analysis was tobacco (p=0.029). Multivariate analysis
identified that this association applies essentially for Crohn’s disease (p=0.038). No other variables

among the gastroenterological and ophthalmological factors could be identified as a risk factor of Kc.

Notably IBD type did not influence the presence or absence of Kc (p=0.42) and Kcs (p=0.88).
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d. Discussion

Ocular disorders are frequent in IBD patients (18). Knox et al. (12) classified ocular complications of
IBD as primary, secondary and coincidental complications. Primary complications are defined as
associated with systemic exacerbations, among which are keratopathy, anterior stromal and limbal
infiltrates, episcleritis, scleritis, uveitis, macular edema, and central serous retinopathy (12).
Secondary complications are a result of primary complications, including cataract, scleromalacia,
exsudative retinal detachment, optic disk edema, decreased tear formation, night blindness, candida
endophtalmitis (12). Coincidental complications are frequent in the general population and they are

not due to IBD (12).

In its most common presentation Kc is an isolated disease with little connection to other pathology
(2). Its accepted definition is a non-inflammatory corneal ectasia (1) but it is now questioning (5-7).
Previous studies suggested inflammatory events in the pathogenesis of Kc, particularly by measuring

inflammatory molecules in tears (5-7).

Only the study by Nemet et al. (13) evaluated the association between Kc and IBD. It is a
retrospective observational case-control study whose purpose is to evaluate the prevalence of
immune disorders in 426 patients with the diagnosis of Kc, compared to 1704 volunteers. The total
number of IBD patients was only 11. Hence, no conclusions can be down due to small sample size of

IBD patients.

Using a large prospective cohort of IBD patients we could demonstrate for the first time that IBD is

associated with an increased Kc risk.

In our study, two Kc were diagnosed among 201 IBD patients; the prevalence is estimated at 1%. It is
dramatically higher than the prevalence in the general population, estimated between 4-
600/100,000 (2,3). Thirty-eight Kcs (18.9%) were diagnosed among 201 IBD patients, while only three
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(3%) Kcs were diagnosed among 100 healthy volunteers. This difference was statistically significant.
Kcs prevalence is poorly known in the general population. The only study of the general population is
available as an abstract (Santiago, paper presented at ARVO meeting, 1995), with a prevalence of
1.19%. Its prevalence among candidates for refractive surgery ranged from 0.9% to 8% (10), which is
in line with the prevalence in our control group. The overall prevalence of Kc and Kcs is measured at

19.9% Cl (17.5-22.2) in our IBD population.

The only risk factor for developing Kc is tobacco, which goes against Spoerl et al. study (19), which
considers that toxic substances in tobacco can produce the equivalent of a collagen cross linking. In
the context of pathological and systemic inflammation such as IBD, it is possible that smoking may
promote Kc. In our study this association applies essentially for Crohn’s disease. Smoking is known to

exacerbate Crohn’s disease and therefore these complications (20), including now Kc.

No data in the literature reveals a link between immunosuppressive drugs and Kc, similarly no link

has been established in our study.

Some authors have measured inflammatory molecules in the tear fluid of patients with Kc and Kcs,
including some overexpressed (IL-6, TNFa, MMP-9) (5-7). Increasing cytokines TNFa and IL-6 is
clearly demonstrated in IBD (21-23). These results suggest chronic inflammatory events in the
pathogenesis of Kc. IBD is a systemic disease, and inflammation is known to be expressed in the eye
(18). Association with IBD makes one more argument to inflammatory hypothesis. According to this
hypothesis, Kc could be defined as a primary complication according to the classification of Knox et

al. (12).

Therefore Kc could be considered as a newly described extra intestinal complication of IBD.

Potential limitations of this study may be the use of a Placido disk topography, without evaluation of
the posterior surface of the cornea. However, our study has many strengths, it is prospective and

includes a standardized evaluation with a large sample of IBD patients.
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Based on our findings we recommend extreme caution before considering refractive surgery,
especially since these patients often suffer of dry eye. Guedj et al. (24) against current practices, no
longer considers Kcs, as an absolute contraindication for refractive surgery. They have recently
demonstrated the safety of photorefractive keratectomy in selected eyes with Kcs. However, caution
is still required for laser in situ keratomileusis (LASIK) to avoid post LASIK corneal ectasia (25). It has
been recently suggested simultaneous corneal crosslinking for the prevention of post LASIK ectasia

(26).

Our study suggests a link between IBD and Kc, supporting the inflammatory hypothesis in the
evolution of Kc. Systematic evaluation is mandatory before refractive surgery, especially in IBD

patients.
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f. Tables

Table 1 : Patients and disease characteristics

N %
Crohn's disease 150 74.6
Ulcerative colititis 51 25.4
Montreal classification :
Ulcerative colititis
El 5 9.8
E2 11 21.6
E3 35 68.6
Crohn’s disease 56 27.9
L1 60 40
L2 31 20.6
L3 56 37.3
L4 2 1.3
B1 43 28.6
B2 32 21.3
B3 20 13.4
P 45 30
Current medication
5 ASA 27 13.5
Corticosteroid 11 5.5
Oral budesonid 2 1
Infliximab 104 51.7
Adalimumab 45 22.4
Certoluzimab 1 0.5
Azathioprine 24 11.9
Methotrexate 4 2
Mycophenolate Mofetil 1 0.5
Prior medication
5 ASA 101 50.2
Corticosteroid 153 76.1
Oral budesonide 29 14.4
Infliximab 52 25.9
Adalimumab 28 13.9
Methotrexate 28 13.9
Ciclosporin 7 3.5

Mycophenolate Mofetil 1 0.5



Table 2 : comparison between IBD group and control group

Control group
N=100 (33.2%)

IBD group
N=201 (66.8%)

N %/mean N %/mean p
Gender men 42 42 80 39.8 0.7144
women 58 58 121 60.2
Age 100 36.1 199 38.7 0.111
Kcs 0 97 97 163 81.1 0.0002
1 3 3 38 18.9
Kc 0 100 100 198 98.5 0.2195
1 0 0 3 15
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Résumé de la these :

Introduction : Des études récentes suggerent une participation inflammatoire dans Ia
physiopathologie du kératocéne. Le but de notre étude est d’évaluer la prévalence du
kératocone et des formes suspectes de kératocone chez les patients atteints de maladies
inflammatoires chroniques intestinales (MICI).

Méthodes : Il s’agit d’une étude transversale incluant I’ensemble des patients atteints de
MICI vus consécutivement dans le service d’'Hépato-gastroentérologie du CHU de Nancy
entre Mars et Juin 2014. Parallélement un groupe contréle de volontaires sains a été mis en
place sur la méme période. Les femmes enceintes, les porteurs de lentilles rigides et les
patients ayant des antécédents de chirurgie réfractive ont été exclus. Chaque patient a
bénéficié d’une vidéotopographie cornéenne (OPD scan lll, Nidek, Japan).

Résultats : Deux cent un patients atteints de MICI ont été inclus, 150 atteints de Maladie de
Crohn et 51 de rectocolite hémorragique. L'age moyen était de 38,7 ans, la durée moyenne
d’évolution était de 10,8 ans. Cent volontaires sains ont été inclus. Dans le groupe MICI, un
kératocone a été diagnostiqué chez deux patients et une forme suspecte de kératocone a
été diagnostiquée chez 38 patients. La prévalence globale était de 19,9% (IC 17,5-22). Dans
le groupe des volontaires sains, une forme suspecte de kératocone a été diagnostiquée chez
3 patients. La différence entre les deux groupes est significative. Seul le tabac a été reporté
comme facteur de risque associé, essentiellement chez les patients atteints de Maladie de
Crohn.

Conclusion : Les patients atteints de MICI comportent un risque plus élevé de développer un
kératocone ou une forme suspecte de kératocone. Le tabac accroit ce risque. Ces résultats
supportent I’hypothése inflammatoire dans la genése du kératocone.

Titre en anglais : Increased risk of Keratoconus in Inflammatory Bowel Disease.
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