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Abstract

Background: Surgeries for idiopathic uveitis and juvenile idiopathic arthritis-associated uveitis in children are
complex because of the high risk of inflammatory postoperative complications. There is no consensus about
treatment adaptation during the perioperative period. The objectives of this study are to report the therapeutic
changes made in France and to determine whether maintaining or stopping immunosuppressive therapies is
associated with an increased risk of surgical site infection or an increased risk of uveitis or arthritis flare-up.

Methods: We conducted a retrospective cohort study between January 1, 2006 and December 31, 2018 in six large
University Hospitals in France. Inclusion criteria were chronic idiopathic uveitis or chronic uveitis associated with
juvenile idiopathic arthritis under immunosuppressive therapies at the time of the surgical procedure, operated
before the age of 16. Data on perioperative treatments, inflammatory relapses and post-operative infections were
collected.

Results: A total of 76 surgeries (42% cataract surgeries, 30% glaucoma surgeries and 16% posterior capsule
opacification surgeries) were performed on 37 children. Adaptation protocols were different in the six hospitals.
Immunosuppressive therapies were discontinued in five cases (7%) before surgery. All the children in the
discontinuation group had an inflammatory relapse within 3 months after surgery compared to only 25% in the
other group. There were no postoperative infections.

Conclusions: The results of this study show varying practices between centres. The benefit-risk balance seems to
favour maintaining immunosuppressive therapies during surgery. Further studies are needed to determine the
optimal perioperative treatments required to limit post-operative inflammatory relapses.
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Background
Idiopathic uveitis and juvenile idiopathic arthritis-
associated uveitis are the first cause of uveitis in children
[1–3]. The uveitis is anterior, bilateral, chronic, insidi-
ous, initially asymptomatic but it can be associated with
poor visual prognosis without appropriate treatment [4,
5]. Juvenile idiopathic arthritis (JIA) is the most common
rheumatic disease in children [6]. Its prevalence varies
from 0.04 to 4/1000 in European countries [7]. JIA is as-
sociated with chronic uveitis in 10–40% of cases, espe-
cially in oligoarticular forms, in young girls with positive
antinuclear antibodies (ANA) [4]. In some cases, uveitis
may occur before arthritis [8]. Similar form exists with-
out arthritis association called idiopathic uveitis [3].
Chronic intraocular inflammation is responsible for
complications such as cataract, glaucoma, band keratop-
athy, posterior synechiae or macular oedema, many of
these leading to loss of vision [1, 9]. Although the prog-
nosis of this pediatric chronic non-infectious uveitis has
considerably improved in recent years, due to earlier rec-
ognition, development of immunosuppressive agents and
biologicals [10, 11], one third of these children will de-
velop loss of visual acuity, and 5% of affected eyes will
lose sight (visual acuity 20/200 or worse) [12]. Cataract
and intraocular hypertension unresponsive to medical
treatment frequently requires surgical management to
prevent amblyopia and other sequelae. These surgeries
are complex because of the high risk of postoperative
complications because of underlying inflammation. In-
flammation must be perfectly controlled to optimize sur-
gical outcomes and avoid uveitis relapse [12, 13].
However, immunosuppressive therapies used during sur-
gery may favour postoperative infection. There is no
consensus about how to adapt treatment during the
peri-operative period. Most authors recommend intensi-
fying immunomodulatory treatments using topical or/
and systemic corticosteroids [14–17]. In France, some
centres stop biologic agents or methotrexate in order to
prevent infections [18, 19]. The primary objective of this
study is to describe the therapeutic adaptations used for
ocular surgery of idiopathic uveitis and uveitis associated
with JIA in children treated with immunosuppressive
drugs in several French University Hospitals. The sec-
ondary objective is to determine whether maintaining or
discontinuing immunosuppressive therapies is associated
with an increase risk of surgical site infection or an in-
creased risk of inflammatory relapse.

Materials and methods
We conducted a retrospective cohort study between
January 1, 2006 and December 31, 2018 in six large
French University Hospitals (Bordeaux, Lyon, Nantes,
Necker Enfants-Malades in Paris, Toulouse and Tours).
Inclusion criteria were chronic uveitis associated with

JIA or idiopathic uveitis, operated before the age of 16,
treated by immunosuppressive therapies for at least 2
months before surgery and followed for at least 3
months after surgery.
The diagnosis of JIA had to be made by a paediatrician

specialized in paediatric rheumatology and the diagnosis
of uveitis associated with JIA or idiopathic uveitis by an
ophthalmologist specialized in paediatric ophthalmology.
Immunosuppressive therapies were defined by the code
L04A of Anatomical Therapeutic Chemical classification.
Surgeries were defined as an invasive procedure, exclud-
ing laser procedures.
Patients with acute uveitis and all uveitis with identi-

fied aetiology (infectious, traumatic, Behçet…) were ex-
cluded. Parents (or children) who expressed opposition
to their child’s inclusion in the study were also excluded.

Resources and data collection
Data from electronic medical records were used in all
hospitals. We collected for each case: patient characteris-
tics (sex, age), type of JIA, ANA presence, uveitis local-
isation and first manifestation of the disease (arthritis or
uveitis). We also collected perioperative data (3 months
before and 3 months after surgery) if available: rheuma-
tologic examinations (presence of arthritis), ophthalmo-
logic examinations (uveitis activity and complications)
and treatments.

Outcomes
Active uveitis was defined as the presence of cells ≥1+ in
the anterior chamber. ANA were considered positive
from 1/160. Inflammatory relapse was defined as the oc-
currence or the aggravation of uveitis or arthritis in the
first 3 months after surgery. Postoperative infection was
defined as the occurrence of an infection in the first 3
months after surgery.

Statistical analyses
Descriptive statistics were reported using mean and
standard deviation (SD) for continuous variables and
using absolute frequencies and percentages for categor-
ical variables. Comparative analyses were made using
Student tests or Analysis of Variance tests for quantita-
tive variables and Chi 2 tests or exact Fisher tests for
qualitative variables. p-values of 0.05 or less were consid-
ered statistically significant. Statistical analyses were per-
formed using SAS® University (SAS Institute, North
Carolina, USA) and Excel® (Microsoft Corporation, Red-
mond, WA, USA).

Ethical aspect
As an observational multicentric study using pre-
existing data, patients and their parents were individually
informed in writing to ensure their non opposition.

Molimard et al. Pediatric Rheumatology          (2021) 19:139 Page 2 of 8



Formal IRB was not required according to the legislation
in our country.

Results
A total of 76 surgeries (on 76 eyes) were performed on
37 children (27 girls and 10 boys). Some eyes were oper-
ated on several times. Mean age at surgery was 9.2 ± 3.3
years (range: 3.9–15.9). Sixty-seven surgeries (88%) were
performed on children with anterior uveitis and nine
(12%) on children with panuveitis. Fifty-two surgeries
(68%) were performed on children with AJI-associated
uveitis and 24 surgeries (32%) on children with idio-
pathic uveitis. ANA were positive for 70 surgeries (95%)
and all children with idiopathic uveitis had positive
ANA. There were 32 cataract surgeries (42%), 23 glau-
coma surgeries (30%) and 12 posterior capsule opacifica-
tion (PCO) surgeries (16%). Methotrexate associated
with adalimumab (n = 42, 55%) was the most frequent
immunosuppressive therapy used, followed by metho-
trexate alone (n = 13, 17%). Ophtalmologic remission
was obtained before surgery in 65 out of 70 cases (93%).
Surgery were performed after at least 3 months without
intraocular inflammation (median 5 months) in 45 out of
64 surgeries (70%) of surgeries. Patient characteristics
are shown in Table 1.
Intravenous steroid pulses injections were used in 39

out of 71 surgeries (55%), oral steroids were introduced
or increased in 62 out of 74 surgeries (84%). Patients re-
ceived local steroids by intracameral injection in 11 out
of 61 cases (18%), by subconjonctival injections in 39
out of 62 cases (63%) or ocular eye drops in 61 out of 62
cases (98%). Adaptations of perioperative treatments are
detailed in Table 2. Steroid pulses therapy doses ranged
from 2mg/kg to 30mg/kg (mean 12mg/kg). Dosage of
oral steroids during the perioperative period ranged
from 0.3 up to 1.8 mg/kg/day. The steroids used for sub-
conjonctival or intracameral injections were betametha-
sone, dexametasone or long-acting steroid
(triamcinolone acetonide). One child received intravit-
real dexamethasone implant. Immunosuppressive ther-
apies were discontinued in five surgeries (7%), in two
centres, in order to avoid infection. The interrupted
treatments were abatacept, adalimumab, methotrexate
(in association with infliximab which was not stopped)
and adalimumab (2 patients; associated with methotrex-
ate which was not stopped). The maximum period dur-
ing which treatment was interrupted ranged from 5
weeks before surgery to 7 weeks after surgery.
Adaptation protocols were different in the six hospitals

but also varied within some centres (Table 3). Uveitis re-
lapse rate ranged from 14 to 67% depending on the hos-
pital. Patient characteristics between patients with or
without treatment discontinuation were similar (Table 1).
The discontinuation group had only cataract surgeries

(80%) and PCO surgeries (20%). Inflammatory relapse in
the first 3 months after surgery occurred in 30% of sur-
geries. All children in the discontinuation group relapsed
within 3 months of surgery (between one and 6 days
after surgery), with three ocular relapses and two articu-
lar relapses, compared to only 25% in the other group
with 18 ocular relapses and one articular relapse (be-
tween 1 and 76 days after surgery, median 7 days). Uve-
itis recurred in 60% of cases in the discontinuation
group compared to only 25% in the maintenance group.
There were no postoperative infections (Table 4).

Discussion
In this retrospective trial, practices were heterogeneous
between centres and sometimes within the same centre,
thus further illustrating the need for general recommen-
dations. Maintenance of immunosuppressive therapy
during surgery in patient with idiopathic uveitis and JIA-
associated uveitis did not result in a significant number
of infections and was associated with a lower rate of
post-surgery uveitis flare.
Our study population was similar to the literature with

a majority of girls presenting anterior uveitis, oligoarthri-
tis and positive ANA [14–17]. Current practices are
mostly focused on prevention of the inflammation. The
literature suggests that preventing relapse is the corner-
stone of uveitis prognosis [20]. Gregory et al. showed a
time-dependant relationship between the presence of an-
terior chamber cells and the risk of visual loss [21]. For
most studies, protocols required a period of at least 3
months with inactive intraocular inflammation before
surgery [14, 15, 22], which is consistent with the data
from our study. It is important to reinforce perioperative
treatment in order to prevent post-operative inflamma-
tion as many recent guidelines suggest it, without stan-
dardized protocols. For glaucoma surgery, Wiese et al.
proposed to increased topical dexamethasone eye drops
1 week before surgery and then continued after surgery,
in association with topical prednisolone acetate eye
drops [23]. For cataract surgery, Kulik et al. prescribed
oral steroids for 2 days before surgery and intravenous
hydrocortisone on the day of surgery. Subconjunctival
injection of betamethasone was administered at the end
of the surgical procedure [24]. Guindolet et al., adminis-
tered intravenous steroids pulse therapy for two or 3
days before surgery, one pulse intraoperatively and three
pulses during the three postoperative days [17]. In the
French study conducted by Costet et al., they proposed
another therapeutic protocol: oral steroids initiated or
intensified a few days before surgery (0.5 to 1 mg/kg/
day), steroid pulse therapy of 10 mg/kg administrated in-
traoperatively with a subconjunctival and an intracam-
eral injection of dexamethasone. Topical steroids were
introduced postoperatively. Then, oral and local steroids

Molimard et al. Pediatric Rheumatology          (2021) 19:139 Page 3 of 8



Table 1 Global patient characteristics and according to groups

Characteristics Total
n = 76

Discontinuation group n = 5 Maintenance group
n = 71

Age at diagnosis — yr (mean ±SD) 4.4 ±2.7 4.1 ±2.2 4.5±2.7

Female — no. (%) 49 (64.5) 4 (80.0) 45 (63.4)

First manifestation — no. (%)

Arthritis 38 (50.0) 2 (40.0) 36 (50.7)

Uveitis 31 (40.8) 2 (40.0) 29 (40.8)

Both 7 (9.2) 1 (20.0) 6 (8.5)

Uveitis — no. (%)

JIA-associated uveitis 52 (68.4) 3 (60.0) 49 (69.0)

Idiopathic uveitis 24 (31.6) 2 (40.0) 22 (31.0)

ANA positive — no./total no. (%)a 70/74 (94.6) 5 (100) 65/69 (94.2)

Type of uveitis — no. (%)

Anterior 67 (88.2) 4 (80.0) 63 (88.7)

Panuveitis 9 (11.8) 1 (20.0) 8 (11.3)

Age at surgery — yr (mean ±SD) 9.2 ±3.3 8.3±4.2 9.2±3.2

Surgery — no. (%)

Cataract 32 (42.1) 4 (80.0) 28 (39.4)

Posterior capsule opacification 12 (15.8) 1 (20.0) 11 (15.5)

Glaucoma 23 (30.3) 0 (0.0) 23 (32.4)

Needling 4 (5.3) 0 (0.0) 4 (5.6)

Material removal 3 (3.9) 0 (0.0) 3 (4.2)

Retinal detachment 2 (2.6) 0 (0.0) 2 (2.8)

Immunosuppressive therapies — no. (%)

Methotrexate + Adalimumab 42 (55.3) 2 (40.0) 40 (56.3)

Methotrexate 13 (17.1) 0 (0.0) 13 (18.3)

Methotrexate + Infliximab 7 (9.2) 1 (20.0) 6 (8.5)

Adalimumab 4 (5.3) 1 (20.0) 3 (4.2)

Etanercept 4 (5.3) 0 (0.0) 4 (5.6)

Infliximab 2 (2.6) 0 (0.0) 2 (2.8)

Abatacept 1 (1.3) 1 (20.0) 0 (0.0)

Mycophénolic acid 1 (1.3) 0 (0.0) 1 (1.4)

Azathioprine + Adalimumab 1 (1.3) 0 (0.0) 1 (1.4)

Methotrexate + Abatacept 1 (1.3) 0 (0.0) 1 (1.4)

Corticoid eye drops — no./total no. (%)a 46/72 (63.9) 3/5 (60.0) 43/67 (64.2)

Oral corticoid — no. (%) 31 (40.8) 2 (40.0) 29 (40.8)

Ophthalmic remission — no./total no. (%)a 65/70 (92.9) 5/5 (100) 60/65 (92.3)

Preoperative adjustement— no./total no. (%)a

Corticosteroids pulse 21/74 (28.4) 2/5 (40.0) 19/69 (27.5)

Increase oral corticosteroids 21/73 (28.8) 3/5 (60.0) 18/68 (26.5)

Peroperative adjustement — no./total no. (%)a

Corticosteroids pulse 29/69 (42.0) 2/5 (40.0) 27/64 (42.2)

Subconjunctival injection of corticosteroids 39/62 (62.9) 4/5 (80.0) 35/57 (61.4)

Intracamerular corticosteroids 11/61 (18.0) 0/5 (0.0) 11/56 (19.6)

Intracamerular antibiotics 27/60 (45.0) 3/5 (60.0) 24/55 (43.6)
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were adapted to local inflammation [16]. In our study,
the perioperative anti-inflammatory therapies were in-
creased in all surgeries using intravascular, oral and/or
local steroids. Children received at least one steroid
pulse in almost half of the surgeries performed and oral
intakes were increased in more than 80% of surgeries.
Some children received subconjunctival injections of
long-acting steroids or an intravitreal implant of dexa-
methasone. Their use in children is currently controver-
sial, they are not evaluated as a perioperative
management tool [25] and further studies are needed to
quantify the risk of secondary glaucoma and steroid-
induced cataract [26, 27].
In the literature, the risk of postoperative infection is

often prevented by intracameral or subconjunctival anti-
biotics administered during surgery and antibiotic eye
drops for the next few days [14, 15, 24]. In our study, pa-
tients had intracameral antibiotics in almost half of all

the procedures, and antibiotic eye drops in all
procedures.
A majority of authors do not stop immunosuppressive

therapies before surgery and some even initiate im-
munosuppressive drugs before surgery to control inflam-
mation [13, 28]. Holland et al. suggest that, unlike major
surgery such as an orthopedic procedures, it is not ne-
cessary to stop methotrexate in children undergoing eye
surgery [28]. Increased risk of infection during ortho-
paedic surgeries in adults on biologic agents is describe
and this therapies are stopped in most cases [18, 19, 29].
However, this is not true for methotrexate, where several
studies recommend continuing it during the periopera-
tive period [29, 30]. In our study, only a few of pediatric
rheumatologists stopped immunosuppressive therapies.
However, there is no randomized data assessing the risk
of infection after eye surgery performed under immuno-
suppressive therapies, probably due to the low preva-
lence of this kind of surgery. There were no infectious
complications in our study. These results, regarding the
safety of immunosuppressive therapies maintenance dur-
ing surgery, are reassuring. Nevertheless, the incidence
of endophthalmitis in cataract surgery being between 0.1
‰ and 1 ‰, our study is not powered to allow us to
identify a small increase in risk of endophthalmitis. The
inflammatory relapse rate was high, especially in the dis-
continuation group in which all children relapsed after
surgery, even though this group seems to have a stron-
ger intensification of anti-inflammatory treatment. These
results indicate the need to improve perioperative treat-
ment adaptation in France. In this study, discontinuation
of immunosuppressive therapies appears to be associated
with an increased risk of relapse. The benefit-risk bal-
ance seems to be in favour of maintaining immunosup-
pressive therapies.
These results must be interpreted with caution given

the small size of the cohort and the small number of
surgeries in the discontinuation group, which does not
allow us to perform statistical analysis. In addition, dif-
ferences in surgical indications between the two groups
could have influenced these results. This study was also

Table 1 Global patient characteristics and according to groups (Continued)

Characteristics Total
n = 76

Discontinuation group n = 5 Maintenance group
n = 71

Antibiotics eyedrops 51/60 (85.0) 2/5 (40.0) 49/55 (89.1)

Local antineoplastic drugs 16/65 (24.6) 0/5 (0.0) 16/60 (26.7)

Postoperative adjustement — no./total no. (%)a

Corticosteroids pulse 18/72 (25.0) 2/5 (40.0) 16/67 (23.9)

Increase oral corticosteroids 60/74 (81.1) 5/5 (100) 55/69 (79.7)

Corticosteroids eyedrops 61/62 (98.4) 4/5 (80.0) 57/57 (100)

Antibiotics eyedrops 59/59 (100) 5/5 (100) 54/54 (100)
aData not available for some patients

Table 2 Perioperative treatment adjustment

Treatment Surgeries n = 76

Preoperative — no./total no. (%)a

Corticosteroids pulse 21/74 (28.4)

Discontinuation of immunosuppressive drugs 5/76 (6.6)

Peroperative — no./total no. (%)a

Corticosteroids pulse 29/69 (42.0)

Subconjunctival injection of corticosteroids 39/62 (62.9)

Intracamerular corticosteroids 11/61 (18.0)

Intracamerular antibiotics 27/60 (45.0)

Antibiotics eyedrops 51/60 (85.0)

Local antineoplastic drugs 16/65 (24.6)

Postoperative — no./total no. (%)a

Corticosteroids pulse 18/72 (25.0)

Increase oral corticosteroids 60/74 (81.1)

Corticosteroids eyedrops 61/62 (98.4)

Antibiotics eyedrops 59/59 (100)
aData not available for some patients
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limited by a significant amount of missing data, up to
20% for some variables. This is inevitable in retrospect-
ive studies, especially in patients followed by several
specialists, with some data lost and some data not avail-
able from electronic medical records (non-compu-
terised records or specific ophthalmologic data not
available from electronic medical records). We chose to
include idiopathic uveitis and JIA-associated uveitis as
these chronic, anterior uveitis in children with positive
ANA are very similar diseases in terms of complica-
tions, prognosis and treatment [2]. Many of these chil-
dren develop joint damage after months or years [8,
31]. In addition, the frequency of children with idio-
pathic uveitis seems comparable in both groups. Our
inclusion criteria included uveitis treated using im-
munosuppressive therapies for at least 2 months before
the surgery and followed for at least 3 months after.
This cut-off was chosen arbitrarily, considering that
one to 3 months are needed for treatment to be effect-
ive and that discontinued treatments are generally re-
sumed between one to 2 months after surgery. There
are four patients who had two different surgeries within
3 months, which results in an overlap of relapse moni-
toring. We had decided not to exclude these patients
with multiple surgeries. Only one of these patients re-
lapsed during the overlap period, two and half months

after the initial surgery. This results in an immortal
time bias over a 15-day period.
To our knowledge, this is the first study that focuses

on adaptation of immunosuppressive therapies during
surgery for JIA-associated uveitis. The strength of this
study is that it is a population-based cohort from six
participating centres across the country, with the advan-
tage of studying different practices and avoiding a single
centre effect. Because of the rarity of this pathology, this
is one of the largest series studying JIA-uveitis surgeries
in children. In our days, few children undergo JIA-
associated uveitis surgeries thanks to immunosuppres-
sive therapies. By controlling inflammation, immunosup-
pressive drugs reduce the occurrence of complications
and may even prevent the occurrence of uveitis [32].
Hence, the rate of blindness has decreased from 10 to
18% per affected eye, to less than 5% [5, 12, 33].

Conclusions
Our study highlights the need of standardized ophthal-
mological protocols in France, resulting in varying surge-
rical outcomes and a high relapse rate. Nevertheless, our
study is reassuring regarding the safety of immunosup-
pressive therapies maintenance during these surgeries.
Further studies are needed with larger cohorts in order
to precise postoperative relapse risk factors, optimal

Table 3 Adjustment of anti-inflammatory treatment by centre

Center 1
n = 20

Center 2
n = 21

Center 3
n = 14

Center
4
n = 7

Center
5
n = 8

Center
6
n = 6

Total
n = 76

Corticoids pulse — no./total no. (%)+a 5/20 (25.0) 9/21 (42.9) 9/14 (64.3) 4/5
(80.0)

6/7
(85.7)

6/6 (100) 39/71
(54.9)

Oral corticoids — no./total no. (%)a 15/20
(75.0)

18/20
(90.0)

12/14
(85.7)

3/6
(50.0)

8/8 (100) 6/6 (100) 62/74
(83.8)

Subconjonctival corticoids — no./total no. (%)a 10/19
(52.6)

5/13 (38.5) 9/14 (64.3) 3/3 (100) 6/7
(85.7)

6/6 (100) 39/62
(62.9)

Intracamerular corticoids — no./total no. (%)a 3/19 (15.8) 5/13 (38.5) 1/14 (7.1) 1/3
(33.3)

1/6
(16.7)

0/6 (0.0) 11/61
(18.0)

Corticoids eyedrops — no./total no. (%)a 19/20
(95.0)

10/10 (100) 14/14 (100) 6/6 (100) 6/6 (100) 6/6 (100) 61/62
(98.4)

Discontinuation of immunosuppressive drugs —no./total no.
(%)

3/20 (15.0) 0/21 (0.0) 0/14 (0.0) 0/7 (0.0) 2/8
(25.0)

0/6 (0.0) 5/76 (6.6)

aData not available for some patients

Table 4 Post-operative inflammatory relapses and infections

Total
n=76

Discontinuation group
n = 5

Maintenance group
n = 71

N (%) N (%) N (%)

Relapse 23 (30.3) 5 (100) 18a (25.4)

Uveitis relapse 21 (27.6) 3 (60.0) 18 (25.4)

Arthritis relapse 3 (3.9) 2 (40.0) 1 (1.4)

Infection 0 (0.0) 0 (0.0) 0 (0.0)
aA child has relapsed both at the joint and eye level
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perioperative therapeutic adaptation and optimal surgi-
cal techniques.

Abbreviations
ANA: Antinuclear Antibodies; JIA: Juvenile Idiopathic Arthritis; PCO: Posterior
Capsule Opacification; SD: Standard Deviation
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