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Abstract

Background: Nephrotic syndrome has a relapsing nature
that necessitates prolonged use of steroids and other immu-
nosuppressive drugs. Systemic steroid administration is asso-
ciated with multiple ocular side effects. This study was
conducted to report various ocular manifestationsin pediatric
patients with nephrotic syndrome.

Aim of Sudy: The aim of our study is to report various
ocular manifestations in children with idiopathic nephrotic
syndrome.

Patients and Methods: This cross-sectional case control
study included 100 cases diagnosed with nephrotic syndrome
and 50 healthy controls. All subjects were subjected to detailed
history taking, general examination, and laboratory investiga-
tions. Also, comprehensive ophthalmological examination
(including visual acuity, slit lamp microscopy, intraocular
pressure measurement, and fundus examination) were per-
formed.

Results: Unaided visual acuity was significantly increased
in cases compared to controls, and that was evident in both
right and left eyes. |OP was significantly elevated in cases
compared to controls (p<0.001). Cataract was detected in 4
cases (4%). Right eye fundus examination reveal ed abnormal -
itiesin 12 cases (12%). The mean duration of diseasein our
study was 2.22 years (range, 6 months — 9 years). Disease
duration had no significant association with neither of |OP,
cataract, nor fundus examination (p>0.05).

Conclusion: Thereisan increased incidence of ocular
complications in pediatric cases with nephrotic syndrome. It
is recommended that these cases should have regular ophthal -
mological examination for early detection of these complica-
tions.
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effects.

I ntroduction

NEPHROTIC syndromeis aclinical entity char-
acterized by massive proteinuria (>40mg/m /hour)
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responsible for hypoalbuminemia (<3g/L), with
resulting hyperlipidemia, edema, and various com-
plications. It is the result of an abnormality of
glomerular permeability that may be primary with
adisease-specific to the kidneys or secondary to
congenital infections, diabetes, systemic lupus
erythematosus, neoplasia, or certain drug use [1].

Nephrotic syndrome is the commonest cause
of glomerulopathy in children aged between 2 and
18 years [2], with a prevalence of about 16 cases
per 100,000 [3]. In Egypt, nephrotic syndrome
constitutes a significant health issue in children as
previously reported in Bakr et al., (2014) [4]. The
latter report revealed the increased incidence of
newly diagnosed cases over years and increased
frequency of steroid-resistant cases. Therefore,
frequent complications, hospital admission, use of
multiple immunosuppressive drugs are anticipated
[5].

Corticosteroid therapy is the cornerstonein
managing such cases. Despite its efficacy, its sys-
temic administration is associated with multiple
ophthalmic complications along with other system
affection [6]. As nephrotic syndrome has arelapsing
course, it is preferred to commence cases on a
prolonged steroid course [7].

A previous Iranian study has reported that cases
with nephrotic syndrome can develop steroid de-
pendent and independent ocular side effects. Steroid
dependent side effects include open angle glauco-
ma, posterior subcapsular cataract, and macular
pigment changes.

Independent effects include exotropia, myopic
astigmatism, along with Mittendorf's dot [g].
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Patients and M ethods

Thisisacross sectional case control study
designed for children diagnosed with idiopathic
nephrotic syndrome. It was conducted during the
period of one year, starting from February 2019
till February 2020.

A total of 150 subjects (n=150) were included
in the study; Cases group which included 100 cases
with idiopathic nephrotic syndrome, and control
group which included 50 healthy children.

Inclusion criteria:
* Patients between 2-18 years of age.

 Diagnosis of nephrotic syndrome for at least 6
months. It was classically characterized by four
clinical features. Urinary protein excretion greater
than 50mg/kg/day, serum albumin concentration
<3gm/dl, edema, and hyperlipidemia[9].

Exclusion criteria:
* Patients <1 year or older than 18 years.

» Having systemic diseases other than nephrotic
syndrome.

* Disease duration <6 months.

* Previous ocular trauma or history of previous
eye surgery.

* Refusal to participate in the study by the child
parents.

An informed written consent were obtained
from child parents before the study after complete
description of the benefits of these investigations.
Also, the study was approved by the local ethical
committee of Benha University.

All cases were subjected to complete history
taking, thorough general examination, ophthalmic
examination in addition to laboratory investigations.

History:

* Personal history: Age, sex, residence, and socio-
economic status.

* Present history: Onset, course and duration of
edema, poor vision, blurred vision, nystagmus,
history of polyuria, polydipsia, polyphagia, his-
tory suggestive bleeding disorder, and trauma.

* History of drug intake e.g., corticosteroids and
i mMunosuppressive agents.

Type of treatment, its duration, and dates and
number of relapses were recorded.

The overall amounts of prednisone dose that
each patient received during therapy were calcu-
lated.

* Past history: Other diseases and operations.

« Family history: Eye diseases, renal problems,
diabetes mellitus, and hypertension.

Examination:

* General: Vital signs (pulse, temperature, respira-
tory rate and blood pressure), Anthropometric
measurements (weight and height), presence or
absence of edema and skin rash.

* Local: Ophthalmic, abdominal, cardiac, CNS and
chest examination.

Investigations:

« Complete blood count.

* Serum albumin level.

* Renal function tests (serum creatinine and urea).
» Serum Na, K, Ca, and P.

* Random blood sugar.

e Urine analysis.

* 24 hours protein in urine.

» Serum cholesterol level.

* Renal Biopsy which was done before study.

Ophthalmol ogical assessment:

Comprehensive ophthalmological examination
was performed including eye inspection, unaided
visual acuity (UAVA), best corrected visual acuity
(BCVA), Intraocular pressure (10P) measurement
by applanation tonometry, slit lamp microscopy
after pupil dilatation, in addition to fundus exam-
ination.

Satistical analysis:

The clinical datawere recorded on areport
form. These data were tabulated and analyzed using
the computer program SPSS (Statistical package
for social science) version 26. Descriptive statistics
were calculated for the data in the form of mean
and standard deviation for quantitative data, and
frequency with distribution for qualitative data.
Student's t-test was used to compare two groups
of quantitative data whereas inter-group comparison
of categorical datawas performed by using fisher
exact test (FET). A p-value <0.05 was considered
statistically significant while >0.05 statistically
insignificant p-value <0.01 was considered highly
significant in all analyses.

Results

In this study, there was no significant difference
between the two groups regarding gender (p=0.2).
Males represented 63% of casesin the current
study. The mean age of the included cases was
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8.22 years, which was significantly younger than
controls (10.03 years).

The mean BMI of the included cases was 24.11
kg/m ", which was significantly higher than controls.

The mean duration of disease in our study was
2.22 years (range, 6 months — 9 years). Most of
the included cases were steroid sensitive (88%),
while the remaining cases were steroid resistant.
In addition, the most common pathol ogies detected
at biopsy were minimal change disease (70%),
followed by focal segmental glomerular sclerosis
(25%).

UAVA was significantly increased in cases
compared to controls, and that was evident in both
right and left eyes. Visual acuity had mean values
of 0.2 and 0.02 in the right eye, 0.198 and 0.012
in the left eye, in both groups respectively. |OP
was significantly elevated in cases compared to
controls (p<0.001). It had mean values of 19.5 and
19.61 in cases, compared to 14.84 and 14.56 in
controls, in right and left eyes respectively therefore
treatment was advised on the other hand, |OP mean
values 65 and 59 in cases, in right and left eyes
respectively advised for follow-up. Table (1) shows
these data.

Table (1): UAVA, BCVA, and IOP in cases versus controls.
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Right eye fundus examination revealed abnor-
malitiesin 12 cases (12%) asfollows; A/V crossing
bilateral (8%0), elevated optic disc (2%0), and A/V
crossing and tortuous retinal veins (2%). The same
findings were detected in the left eyes with the
same prevalence. These data are summarized at
Table (2).

Table (2): Slit lamp and fundus examination findings in the

Casegroup Control group
(100) (50) p-
value

Mean =SD Mean +SD

UAVA Vision:

Rt 020 025 002 005 <0.001**
Lt 0.198 0.226 0.012 0.048 <0.001**
BCVA Vision:

Rt 0.06 0.17 0.0 0.0

Lt 0.053 0.098 0.0 0.0

|OP:

Rt 195 33 1484 1.73 <0.001**
Lt 19.61 377 1456 1.67 <0.001**
Right side |OP:

>22 11 110 O 0.0 <0.001**
18-22 65 650 3 6.0

<18 24 240 47 94.0

Left side IOP:

>22 13 130 O 0.0 <0.001**
18-22 59 500 4 8.0

<18 28 280 46 92.0

study cases.
Examination findings No. %
Sit lamp cataract:
Right side:
Cataract with capsular phimosis & 2 2.0
posterior capsular opacity
PSC 2 20
NAD 96 96.0
Left side:
PSC 2 20
Faint PSC 2 20
NAD 96 96.0

Fundus examination:
Right side:

A/V crossing bilateral 8 8.0
Can't be assessed 2 2.0
Slightly elevated optic disc 2 2.0
Tortious retinal veins & 2 2.0
AV crossing bilaterally

NAD 86 86.0

Left side:

A/V crossing bilateral 8 8.0
Slightly elevated optic disc 2 2.0
Tortious retinal veins & 2 20

AV crossing bilaterally
NAD 88 88.0

** Highly significant.

BCVA : Best correcte d visua acuity.
IOP : Intraocular pressure.
UAVA : Unaided visua acuity.

Regarding the presence of cataract in our study,
cataract was detected in 4 cases (4%).

PSC : Posterior subcapsular cataract.
AV  :Arteriovenous.
NAD : No abnormality detected.
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Graph (1): Shows Retinal Findingsin studied cases.

Regarding to relation between drugs and ocular
findings in the current study, both cyclophospha-
mide and cyclosporin appeared to have no signif-
icant effect on any of the studied ocular parameters
(p>0.05). Anticoagulant therapy did not have a
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significant impact on the ocular parameters, apart
from left sided | OP which was >22mmHg in the
two cases receiving that therapy (100%). Myco-
phenolate therapy appeared to have no significant
effect on the ocular findings, apart from right side
|OP that was significantly higher in cases com-
menced on that therapy versus who did not (p=
0.019). IOP >22mmHg was detected in 40 and
7.8% of cases in both groups respectively.
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Graph (2): Shows IOP parameters in cases receiving myco-
phenolate therapy.

There was no significant difference between
cases and controls regarding the tested electrolytes
including Na, K, and Ph. Nevertheless, calcium
levels were significantly decreased in cases com-
pared to controls.

Discussion

This current study showed that ocular side
effects are not uncommon in children with nephrotic
syndrome receiving high dose of systemic steroids
and thisisin agreement with Nakubulwa et al.,
who estimated that the prevalence of ocular com-
plications in such cases may reach up to 80% [2].

In this study, we included a total of 100 cases
with nephrotic syndrome who were compared to
50 healthy controls which showed no significant
difference between the two groups regarding gender
(p=0.2). Males represented 63% of casesin the
current study.

In our study, there was statistically significant
difference between the two groups regarding age
as the mean age of the included cases was 8.22
years while the mean age of controls was 10.03
years and thisisin agreement with Nakubulwa et
al., who in arecent study handling the same per-
spective, the majority of the included cases had
their age ranged between 7 and 12 years [2].

Our study revealed that there was statistically
different between case group and control group
regarding BMI asthat of the included cases was
24.11kg/m ", which was significantly higher than
controls (mean = 17.47 — p<0.001) this could be
due to salt and water retention in nephrotic syn-
drome [11], Also, increased BMI is a common
complication of steroid therapy [12].

Additionally, the study revealed that there was
statistically significant difference between the two
groups regarding | OP as the mean value in the case
group was higher than the control group p<0.001).
It had mean values of 19.5 and 19.61 in cases,
compared to 14.84 and 14.56 in controls, in right
and left eyes respectively. Moreover, thiswasin
agreement with Shiota who reported that systemic
steroid administration is associated with secondary
open angle glaucoma, and the raised 10OP decreased
gradually after drug cessation [13]. Many theories
could explain that side effects. Steroids may in-
crease aqueous production, or it may cause a de-
crease in the facility of outflow. Besides, thereis
overaccumulation of mucopolysaccharides in the
trabecular meshwork leading to trabecular dysfunc-
tion [16].

The study showed that the majority of cases
(96%) in case group had no abnormalities during
dlit lamb examination while cataract was detected
in 4 cases (4%). Thiswas in agreement with Na-
kubulwa et al., who reported that cataract was
encountered in 1 case (1%) [2]. In addition, Gheis-
sari et al., reported that the prevalence of subcap-
sular cataract was 9.3% in their study [8].

Multiple studies have documented that thereis
asignificant association between systemic steroid
therapy and cataract [14]. Posterior subcapsular
cataract is adistinctive feature of oral steroids.
Steroids induce some chemical alternationsin the
crystalline lens that free the sulfhydryl group from
the disulfide bonds leading to protein aggregation
and lens opacity.

Also, aberrant migration of lens epithelial cells
may play arole. Other mechanisms include free
oxygen species formation, genetic mutations, and
change of intraocular growth factor homeostasis
[15].

In the current study, right eye fundus examina-
tion revealed abnormalitiesin 12 cases (12%) as
follows; A/V crossing bilateral (8%), elevated optic
disc (2%), and A/V crossing and tortuous retinal
veins (2%). The same findings were detected in
the left eyes with the same prevalence. These
finding may be attributed to the hypercoagul able
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state present in nephrotic syndrome. Thiswasin
agreement with Ng and his colleagues reported in
their case series that all the three cases had asymp-
tomatic dilated tortuous retinal vessels on the
arterial and venous sides [16], while thiswas in
disagreement with Gheissari et a., who reported
neither of the signs reported by ours. However,
macular pigment changes were detected in 3 cases
(4%) [g].

In our study, the duration of the disease had no
significant association with neither of 10P, cataract,
nor fundus examination (p>0.05). There was no
significant difference between the subgroups related
to either of the three variables regarding disease
duration. Thiswasin disagreement with Nakubulwa
et al., who reported that age >10 years, steroid
dependent nephrotic syndrome, frequent relapses,
and increased cumulative steroid dose are signifi-
cant risk factors for ocular complications on bivar-
iate analysis[2].

When cases were divided according to antihy-
pertensive medications intake, |OP was significant-
ly higher in patients receiving antihypertensive
medications as |OP >22mmHg was detected in
57.1 and 71.4% of right and |eft eyes respectively
in such cases, compared to 7.5 and 8.6% of cases
not receiving these medications. Other ocular
findings did not show significant differences be-
tween the two groups. In our study, both cyclo-
phosphamide and cyclosporin appeared to have no
significant effect on any of the studied ocular
parameters (p>0.05) and this agreed Olonan et al.,
who reported that combined steroid and immuno-
suppressive therapy did not increase the incidence
of glaucoma or cataract in nephrotic syndrome
patients[10]. Also, Sihotaet al., revealed that there
was ho significant difference between the steroid
only and combined groups regarding the incidence
of ocular complications (p>0.05). Cataract was
present in 33% of cases in both groups, while
elevated |OP was diagnosed in 19 and 21% of
cases in both groups respectively [13].

In the current study, anticoagulant therapy did
not have a significant impact on the ocular param-
eters, apart from left sided 1OP which was >22
mmHg in the two cases receiving that therapy
(100%0).

In our study, mycophenolate therapy appeared
to have no significant effect on the ocular findings,
apart from right side 10OP that was significantly
higher in cases commenced on that therapy versus
who did not (p = 0.019). IOP >22mmHg was de-
tected in 40 and 7.8% of cases in both groups
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respectively. However, this was in disagreement
with Danidl et al., who reported that mycophenolate
isasafe drug for the eye, evenitisprescribed in
cases with persistent ocular inflammation [17]. Of
note, when we classified the study cases according
to the drug treatment, small subgroups were devel-
oped, which weaken the statistical comparison
between the two groups. Therefore, larger studies
are needed to € ucidate that matter. Also, steroid
induced ocular side effects are well established,
and even it may be the only cause of these compli-
cations. Our study has several limitations, first of
al, it isasingle center study, and the included
sample was relatively small. Also, the cumulative
dose of each drug should have been estimated to
furtherly explain the relationship with ocular side
effects.

Conclusion:

All of all, we should clarify that thereis an
increased incidence of ocular complicationsin
children with nephrotic syndrome. It is recommend-
ed that these cases should have regular ophthalmo-
logical examination for early detection of these
complications.

Also, more studies should be conducted to
identify the risk factors for devel oping these com-
plications.
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