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Eye Manifestations among Atopic Dermatitis in Children
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Abstract

Background: Atopic Dermatitis is the most common type of dermatitis among children. In severe form besides
skin changes, patient is prone to develop eye changes due to excessive rubbing on eyes. In such situations,
ophthalmologist consultation is needed to reduce ocular comorbidities.

Objective: To determine the association of eye manifestations of Atopic Dermatitis with the severity of Atopic
Dermatitis in children up to 14 years of age.

Methods: This retrospective study was conducted in Dermatology and Ophthalmology department, Sahiwal
Teaching Hospital, Sahiwal from Jan to Dec 2024. Patients fulfilling the Atopic Dermatitis diagnostic criteria
(Williams UK working party) of age less than 14 years and either sex were selected in the study. A sample size
of 114 patients and nonprobability consecutive sampling technique was used. Clinical severity of Atopic dise-
ase was categorized into mild, moderate and severe by using SCORAD index. All data regarding patient demo-
graphics, cutaneous and eye examination findings were recorded on a specially designed proforma. The data
was analyzed by using SPSS version 25. The association between eye changes and different severity (mild,
moderate, severe) of Atopic Dermatitis (SCORAD index) was determined by using x2 test. If p-value is equal
to or less than 0.5, it will be considered significant.

Results: Out of total 114 participants, majority belonged to male (65%) gender and mean age with SD was 4.68
* 2.67 years. Most of children were of moderate (58%) severity. Eyelid changes frequently observed were dry-
ness of eyelid (65%) followed by blepharitis (42%). Among conjunctival finding, keratoconjunctivitis were most
commonly reported (33%). No statistically significant (p-value=0.897) association of eyelid changes with dise-
ase severity was observed. Although conjunctival changes and disease severity association was statistically
demonstrated significantly (p-value 0.005).

Conclusion: Ocular changes were common in children with atopic dermatitis. While eyelid findings did not
correlate with disease severity, conjunctival involvement increased with more severe dermatitis.
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Introduction persists after adolescence up to 86 years with pre-

A topic dermatitis (AD) is a chronic inflamma-
tory skin disease characterized by itchy pap-
ulovesicles, excoriation, weeping lesions leading
to lichenification usually involving flexural sites
and fissuring occurs in chronicity.! It has remiss-
ion and relapses. It starts in infancy and may

dominance of adult age >19 years (51%).2 Preva-
lence of AD in adult ranges from 2.1% to 4.9% and
in children it ranges from 1-23% in different count-
ries.34 Multiple factors are involved in etiopatho-
genesis of this disease including genetics, mater-
nal, pregnancy, environmental, immune dysregu-
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lation, immuno-globulins and infection.5 It is asso-
ciated with asthma, other autoimmune disorders
like Alopecia areata, vitiligo and inflammatory
bowel disease in the individual or other family
members.6

In children with chronic and severe form, due to
repeated scratching and rubbing of the face may
result into cutaneous and eye lesions. Thus, reg-
uiring continuous dermatologic and eye care to
prevent skin and eye complications.” If not treated
timely, these children are prone to develop var-
ious ocular complications. The eye complications
which may occur are dermatitis of the eyelids,
blepharitis, keratoconjunctivitis, keratoconus, dry
eyes, cataract, retinal detachment and ocular her-
pes simplex.8 9,10

Dermatologist having knowledge of these ocular
complications may refer these patients to Ophthal-
mologist so that early diagnosis and management
could be started. Similarly, when such patients
come for seeking eye treatment from an Ophthal-
mologist, they could be sent to Dermatologists for
their cutaneous lesion treatment.

The main rationale of carrying out this study was
to determine the association of eye manifestations
with the severity of atopic dermatitis in children.
Thus, both dermatologist and ophthalmologist
can help the patient with atopic dermatitis in get-
ing early diagnosis and timely management of
both cutaneous as well as eye manifestations or
complications. This was first type of such study
that was being conducted in this region of Punjab,
Pakistan.

This study was conducted with objective of find-
ing the association of eye manifestations of Atopic
Dermatitis with the severity of Atopic Dermatitis
in children up to 14 years of age.

Methods

This retrospective study was carried out in Derma-
tology and Ophthalmology department Sahiwal
Teaching Hospital, Sahiwal after approval from
Institutional Review Board. Prior informed writ-
ten consent regarding the study and photographs
was taken from the parents/guardian. Sample size
of 114 patients was calculated from Open Epi

version 3 with a confidence level of 95%, a margin
of error 5% and frequency of eye changes in atopic
dermatitis among children was hypothesized to be
92% based on Raffa et at, study.?

One hundred and fourteen patients meeting the
Atopic Dermatitis diagnostic criteria (Williams
(U.K. Working party) of age less than 14 years and
either sex were enrolled in the study. Severity of
atopic dermatitis was calculated by using SCO-
RAD index. SCORAD index was used to assess the
clinical severity of AD into mild, moderate and
severe. Nonprobability consecutive sampling
technique was used. Patients with history of intake
of systemic steroids 4 weeks prior to study, hyper-
sensitivity to topical preparations and psychiatric
illness were excluded from the study.

Demographic information of the patient along
with clinical data including the detailed history
and cutaneous examination was performed. Com-
plete Eye examination including slit lamp exami-
nation and indirect ophthalmoscopy done. All
information regarding cutaneous findings and eye
manifestations were noted on a study designed
proforma.

The data was analyzed by using SPSS version 25.
Among demographic variables age was be calcu-
lated by using mean and standard deviation and
sex was presented in simple descriptive statistics
as frequency. Duration of cutaneous and duration
eye changes was analyzed as mean and standard
deviation. The association between eye changes
and different severity (mild, moderate, severe) of
Atopic Dermatitis (SCORAD index) was deter-
mined by using x2 test. If p-value is equal to or less
than 0.5, it will be considered significant.

Results

Among the 114 study participants, majority were
male (65%) and under 5 years of age (67.5%). Mean
age with SD was 4.68 + 2.67 years. Average durat-
ion of skin changes at time of presentation was
1.09 + 0.89 years and eye changes were noted for
mean 0.70 + 0.84 years.(Table 1) According to SCO-
RAD Severity Score most of children were of mod-
erate (58%) severity and median severity score of
39.85 (Figure 1).
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Most common eyelid change was dryness of eye-
lid skin (64.9%) followed by blepharitis (42%).
Keratoconjunctivitis was predominant conjunc-
tival finding observed in 33.3% of participants.
(Table 2) No clinical or statistically significant
association between eyelid changes and disease
severity was noted (p-value = 0.897) but statisti-
cally significant association between conjunctival
changes and disease severity was observed

Table 1: Demographic and clinical variables of study
participants.

Table 2: Frequency of different eye changes in study
participants.

Eyelid changes Percentage (%) Number (n)
Dryness of eyelid skin 64.9 70
Blepharitis 421 48
Dennie-morgan folds 26.3 30
Periorbital darkening 16.7 19

Loss of eyelashes 7.9 9
Conjunctival changes

Keratoconjunctivitis 33.3 38
Conjunctivitis 211 24

Frequency Number
e (Percentage) (n=114)
Male 64.9% 74
Female 35.1% 40
Frequency Number
Age Group (Percentage) (n=114)
1-3 years 39.5% 45
4-5 years 28% 32
6-14 years 32.5% 37
Parameter Mean Stan.da.r d
Deviation
Age 4.68 years 2.67 years
Duration of eye changes 0.70 years 0.84 years
Duration of skin changes 1.09 years 0.89 years
SCORAD 39.85 47.18
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Figure 1: SCORAD Severity Score of study participants.

Table 3: Association of frequency of eye changes and
SCORAD (Fisher Exact statistics).

No >1 >2 P
SCORAD change change changes Value
Eyelid
changes
>6 months 15.6.% 43.8% 40.6%
6monthstol — 15o0 3480 5% 0.897
Year
>] year 18.7% 31.3% 50.%
Conjunctival
changes
>6 months 25.% 65.6% 9.4%
omonthstol 5010 4999 3y 0.005
Year
>1 Year 75.9% 25% 0%

Picture 1: Various Eyes changes among children in Atopic
Dermatitis

a) Dryness of eyelids. b) Dennie morgan fold. c) Blepharitis.
d) Erythema and mild scaling in periorbital region.

(p-value 0.005) (Table 3). Both eyelid changes and
conjunctival changes association with duration of
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disease were not found to be statistically signifi-
cant (Table 4).

Table 4: Association of frequency eye changes and
duration of disease (Fisher Exact Statistics).

Duration of No >1 >2 P

Disease Change Change Change Value

Eyelid

changes

>6 months 24.4% 36.6% 39%

6 months 13.6%  455%  40.9% 0.238

to1 Year

>1 year 9.8% 33.3% 56.9%

Conjunctival

changes

>6 months 51.2% 46.3% 2.4%

6 months 364%  545% 91% 050

to1 Year

>1 Year 54.9% 41.2% 3.9%
Discussion

Atopic dermatitis is a chronic inflammatory condi-
tion characterized by remission and recurrence.
Various studies have demonstrated the associ-
ations between Atopic dermatitis and numerous
ophthalmic manifestations.® These ocular changes
may present without any symptoms, thus may not
be recognized and missed during a routine cuta-
neous examination. In chronic cases, recurrent scr-
atching and rubbing of the face especially among
children are prone to develop ocular manifesta-
tions. As eye is very vital organ so knowing the
frequency and importance of these eye manifestat-
ions may help in early diagnosis and management.

Male (65%) gender out number female (35%) amo-
ng patients in this study. Likewise, male gender
predominance in Atopic patients with eye changes
were reported in the various studies carried out
previously.7?1314 In contrast, Carmo et al, in his
study, observed more female (56%) population as
compared male (54%) among atopic dermatitis
with ocular manifestations.’> In present study,
most of atopic children were below age of 5 years
with median age and SD was 4.68 + 2.67 years.
Raffa et al, in his study, reported higher mean age

(10.48+3.6 years).!> While lower mean age (36.2
months, 40.4 months) was seen in the studies con-
ducted by Carmi and Ozer et al, respectively.o14
In current study, mean SCORD index was 39.85+
47.18. Similarly, Raffal et al, observed mean SCO-
RD index of 35.75. Whereas, Ozer et al, reported
lower mean SCORD index (23.2 £7.0).14

Variation exists in frequency of eye changes amo-
ng atopic dermatitis children. It is estimated that
frequency ocular manifestations in Atopic derma-
titis ranges from 25% to 50% in various studies
performed previously.”813 Among different eye
abnormalities reported in atopic dermatitis, eyelid
or peri-orbital skin changes are commonly seen.
In present study, frequency of eyelid changes var-
ies from 64% (dryness of skin) to loss of eyelashes
(8%). Riffa et al, demonstrated frequency of eye-
lid changes 54 %.13

Dryness of skin around eyes leads to peri-orbital
dermatitis in Atopic patients. This is observed in
both paediatric and adult Atopic patients. Noctu-
rnal itching associated with Atopic dermatitis may
lead to rubbing or scratching the eyelids during
sleep, thus can cause skin changes surrounding
the eye.16 The periocular skin besides inflamma-
tory skin conditions may be involved in infections,
systemic disease, drug reactions, benign and mali-
gnant lesions.!” In our study, Periorbital darkening
was observed 16.7% of study patients. While,
Mendiratta et al, and Sehgal et al, reported higher
frequency (29% and 58% respectively) of perior-
bital darkening of skin in their studies.819

Dennie-Morgan Fold (DMF) are excessive skin
markings or lines of below lower eyelids. It may
occur in Atopic patients, allergic rhinitis and ato-
py. Its pathophysiology is not known exactly. It is
postulated that edema of skin and muller muscle
of eyelid spasm due to hypoxia associated with
decreased vascular circulation.? In current study,
26.3% of patients had Dennie-morgan folds. Simi-
larly, Gan et al, and Raffa et al, showed in their stu-
dies this ocular change in frequency of 21% and
22% respectively closer to our study findings.132!
In contrast, higher proportion of DMF ranging
from 48% to 72% had been reported in the studies
carried out previously.1622 Lower frequency (11%)
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of Dennie -Morgan folds had been observed in the
study conducted by Raffa et al.13 It had been rep-
orted in the literature that statistically significant
association of combination of xerosis and Dennie-
Morgan fold with atopic dermatitis. Combined
occurrence of both peri-ocular changes was 43% in
this study.”

Multiple factors including immune related distur-
bances, colonization of eyelids with bacteria and
meibomian gland malfunctioning have been impl-
icated in pathogenesis of blepharitis. It had been
reported in study conducted by Govind et al,
atopic patients prone to develop blepharitis 50%
when compared with normal population.?® Atopic
patients with prior history of allergic rhinitis, head
and neck sites of involvement and raised IGE lev-
els have greater risk of ocular surface diseases.?* In
present study, blepharitis was observed in 42% of
study patients. This finding was in concordance
with results of study carried out by Yamamoto,
et al, where 41% of Atopic patients develop bleph-
ritis.?> In contrast, low frequency (2%) of blepha-
ritis was observed in a Malaysian study conducted
by Gan et al.! Bermond et al, and Carmo et al, rep-
orted higher frequency (65%, 50.2%) of blepharitis
in their studies respectively.2615

Conjunctivitis is commonly reported eye condit-
ion in pediatric population.?” Conjunctivitis has
been observed in both adult and pediatric AD
population. Bayat et al, reported substantial chan-
ges in conjunctival histopathology among chil-
dren of Atopic dermatitis. These changes clinically
noticed in the tests used to measure the tear film.
Dry eye was observed in such patients.?s It is cate-
gorized into infectious and non-infectious conjun-
ctivitis. Bacterial conjunctivitis constitutes bulk of
infective etiology cases. Allergic conjunctivitis
mediated by type I hypersensitivity reaction affec-
ting one in five children. It results mostly due to
airborne allergens such as pollen, dust, dander.?
In present study, conjunctivitis was observed in
21.1% of study patients. This finding was close to
the result (27%) of study conducted Carmo et al.
While, lower frequency of conjunctivitis (7%,
12.9%) had been reported by Kajualgi et al, and
Mendiratta et al, respectively among AD patients
in their studies.”22 Conjunctivitis of higher fre-

quency ranging from 50 to 75% in Atopic derma-
titis was demonstrated in the previous studies.!52

Keratoconjunctivitis is an inflammatory condition
of eye affecting cornea and conjunctiva. Multiple
etiological factors including viral, bacterial, and
autoimmune and allergies have been postulated.
It clinically manifests as conjunctivitis, corneal ulc-
eration, superficial punctuate keratitis, and cor-
neal neovascularisation.? It may result into loss of
vision if not treated timely .30 Atopic Keratoconjun-
ctivitis has been observed in children.?¢ In current
study, it was found to be in 33.3% of study parti-
cipants. These findings were concordance with
range 20% to 40% Atopic keratoconjunctivitis rep-
orted in the past studies. AKC of higher frequen-
cies had been shown in the previous literature.1326

This study was limited by its inability to perform
indirect ophthalmoscopy due to patient non-co-
operation (likely due to young age and existing
secondary skin infections). Large sample size and
multicenter studies will elaborate results for fut-
ure studies.

This study highlight need of the importance of
Dermatologists to have knowledge of common
eye comorbidities while dealing with AD patients
of pediatric population. In order to achieve this a
collaborative and multidisciplinary approach sho-
uld be adopted through close liaison between oph-
thalmologists and dermatologists, elective rotat-
ions of the postgraduate residents of both special-
ties and making combined protocols for manage-
ment eye manifestations in AD patients.
Conclusion

Ocular changes were common in children with
atopic dermatitis, particularly eyelid dryness, ble-
pharitis, and keratoconjunctivitis. While eyelid
findings did not correlate with disease severity,
conjunctival involvement increased with more
severe dermatitis, underscoring the need for tim-
ely ophthalmologic assessment in affected chil-
dren.
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