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Efficacy of oral steroid therapy in the treatment of acute
maculopathy in the course of hand, foot and mouth disease

HIGHLIGHTS
Sudden, profound loss of
vision, also in terms of color
discrimination, resulting from
acute maculopathy in the course
of adult hand, foot and mouth
disease is mostly reversible. Oral
steroid therapy used in the right
dose and time allows regaining
vision even after a few days from
its implementation.
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ABSTRACT

An oral steroid therapy has been used in three patients who experienced a rap-
id deterioration of vision in one eye. The loss of vision was preceded by the
appearance of skin symptoms, observed in hand, foot and mouth disease, com-
monly known as the Boston’s disease. Each of the patients had previous contact
with this disease. Hospitalization of the first patient, during which general anti-
biotic therapy, antiviral drugs and short-term intravenous steroid therapy were
used, brought only a slight improvement in visual acuity. Given the accompa-
nying colour discrimination dysfunction, oral steroid therapy was introduced
in this patient, already in the outpatient setting. The therapy brought a signif-
icant improvement in visual acuity in a short time and restored the ability to
distinguish colours. This form of treatment was used in another two patients
with similar, good result.

Key words: hand, foot and mouth disease, retinitis, steroid therapy, sudden visual
loss
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INTRODUCTION

Boston’s disease is a colloquial term for a disease of hands,
feet, and mouth. It is caused by a viral infection. The correct
medical name is hand, foot and mouth disease (HFMD),
which is a reference to the characteristic rash located in
these areas. It is very often confused with chickenpox due
to the appearance of this rash. Other terms for the condi-
tion include vesicular rash, enteroviral bullous stomatitis
with eczema, or simply a disease of feet, hands and mouth.
Unlike chickenpox, hand, foot and mouth disease is caused
by Coxsackieviruses, from the group of enteroviruses.

The disease most often affects young children, less often

adults. It spreads primarily by droplets. Contact with the

stool of an infected person, e.g. during a child’s visit to the
toilet, is also a possible route of infection. HFMD spreads
mainly in places where children under 5 years of age stay,

i.e. in nurseries and kindergartens. The peak incidence oc-

curs in summer months. The disease has a characteristic

course with four phases:

1. Latent phase — it is the incubation period of the dis-
ease, with no clinical signs. It lasts 3—5 days. During this
period, the virus penetrates the lymphatic system.

2. Prodromal phase — it lasts 2-3 days and is character-
ized by flu-like or acute retroviral symptoms. Fever can
reach 40°C. It is accompanied by chills, bone and joint
pains and headaches, malaise, and appetite disorders. In
some cases, red dots on the oral mucosa, hands and feet
can be seen in this phase. The virus penetrates from the
lymphatic system into the blood and a sudden increase
in viraemia begins.

3. Full development phase — it lasts 7-10 days. At this
time, typical discoloration and blisters are observed.
Skin lesions on the hands or feet are small, 5-19 mm in
diameter. They are salmon in colour. In addition, they
may be accompanied by inflammation of the throat and
palatine tonsils. The lesions are painful and felt primar-
ily when eating food and swallowing saliva. The rash
subsides in about a week.

4. Remission phase — it usually lasts about 4 weeks, but
it can be longer. During this period, skin and mucosal
lesions disappear.

Targeted treatment — none, mainly antipyretics and ade-
quate hydration. Antibiotic therapy is not implemented due
to its ineffectiveness.

Complications are rare. The most common complica-
tions include fever, dehydration resulting from refusal to
drink fluids due to pain when swallowing, sometimes diar-
rhoea. Bacterial superinfections appear mainly in children
scratching skin lesions due to intense itching. Neurological
complications are very rare and include meningitis, en-
cephalitis, and flaccid paralysis [1-8]. What is the connec-
tion of HEMD with eye disease? Inflammatory lesions in
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the retina and/or choroid develop in some adults exposed
to the disease.

OBJECTIVE

Retrospective evaluation of clinical changes and the effec-
tiveness of oral steroid therapy in three patients with ocular
complications of HFMD, in whom previous hospitalization
did not bring favourable results.

MATERIAL AND METHOD

Three patients, including two women and one man, aged
24-32, came to the Silesian Eye Treatment Centre in Zory
within 4 weeks due to significant deterioration in visual
acuity lasting about 7-10 days. Two patients had previously
been hospitalized.

Medical history

The main reason for the doctor’s appointment and subse-
quent hospitalization was the appearance of a central scoto-
ma in the visual field in one eye, which was accompanied by
a significant decrease in visual acuity and loss of colour rec-
ognition. All patients had previous contact with a child with
HEMD. The loss of vision was accompanied by the presence
of skin lesions in characteristic locations of the body. Dur-
ing hospitalization, acute idiopathic maculopathy was di-
agnosed in one case, and central retinitis in the other two
cases. The patients received systemic antibiotic therapy and
short-term intravenous steroid therapy. Two patients were
prescribed oral acyclovir. Visual acuity to far distances upon
admission to the hospital did not exceed recognition of the
largest optotype on Snellen charts assessed at a distance
of 1 m. Upon discharge, visual acuity to far distances was
0.1-0.7 (logMar) and to near distances 1.5-2.0 (Snellen).
During hospitalization, diagnostic examinations were per-
formed, including fluorescein angiography (FA) and optical
coherence tomography (OCT) of the macula. FA showed
the presence of an inflammatory leakage within the macula.
OCT showed oedema of the neurosensory retina, mainly its
outer layers. One of the patients underwent a visual evoked
potentials (VEP) examination (flash and pattern) due to col-
our recognition disorders. The test showed no signs of op-
tic neuritis. The lack of access to all tests, made in hospital
tests (information available only in hospital records) did not
allow for any other form of their interpretation and visual-
ization. In the patient (aged 30), who was the first to come
for a consultation in Zory (patient “0”), immediately after
leaving the hospital, visual acuity to far distances in the af-
fected left eye reached the value of 0.7 (logMar), and visual
acuity to near distances was D-2.0 (Snellen). In addition, it
was accompanied by visual impairment in the field of colour
recognition (in the right eye, visual acuity and colour recog-
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nition were normal). A standard colour photograph of the
fundus showed pigment rearrangements in the projection
of an irregularly shaped macula (fig. 1). OCT of the macula
of the left eye revealed slight elevations of the photoreceptor
layer, pigment rearrangements within the retinal pigment
epithelium (RPE) and slight oedema of the outer layers of
neurosensory retina (fig. 2). Similar changes were found in
the other two patients, but they were more pronounced in
the patient with significantly reduced visual acuity to far dis-
tances — to 1.0 (logMar). A colour photograph of the fundus
showed differences in the intensity of changes within the
RPE to the disadvantage of the patient with poorer visual
acuity (fig. 3). Interestingly, this patient did not receive gen-
eral steroid therapy during hospitalization, but only antibi-
otic therapy and acyclovir. It is worth mentioning that in all
cases visual acuity and colour recognition in the other eye
were normal.

Due to colour recognition disorders, patient “0” was rec-
ommended to undergo VEP examination (flash and pat-
tern). They did not show any deviations from the normal
state (fig. 4A, B). In the absence of a clear relationship be-
tween the anatomical image of the fundus (benign changes)
and a significant decrease in visual acuity combined with
colour vision disorders, it was recommended to implement
oral steroid therapy while maintaining the rigor of dosage.

RESULTS

Patient “0” received the initial dose of the formula contain-
ing 64 mg of methylprednisolone, with the recommenda-
tion to reduce it according to the schedule. The follow-up
appointment, which took place 5 days later, showed a sig-
nificant improvement in visual acuity to far and near dis-
tances, and regained colour recognition in the affected eye.
Vision to far distances changed from 0.7 to 0.1 (logMar)
and to near distances from D-2.0 to D-0.5 (Snellen). Oral
steroid therapy was recommended for the other two pa-
tients. In the case of the male patient, vision to far distances
improved from 0.8 to 0.1 (logMar) in 5-7 days. In the case
of the second female patient, it took approx. 3 weeks to
notice improvement from 0.9 to 0.1 (logMar). During this
period, the patient continued to take methylprednisolone.
The OCT of the macula practically did not change (fig. 5).
The location of the lesion in OCT coincides with the lesion
visible on the colour photograph of the eye fundus taken
a month after the introduction of steroid therapy. In ad-
dition to the thickening of RPE, located under the fovea,
there is a slight discoloration surrounding the lesion (fig. 6).
Changes in pattern VEP respond, taken before including
oral steroid therapy were observed (fig. 7A, B).

During the first consultation in Zory, none of the patients
had any skin lesions characteristic of hand, foot and mouth
disease.

A colour photograph of the fundus of the left eye in the
range up to 45°. Patient “0”. A few days after the onset of
sudden vision loss, a noticeable irregular pigment density

rearrangement involving the fovea. The lesion is surrounded

by an area of lighter colour. Visual acuity to far distances
0.7 (logMar), to near distances D-0.5 (Snellen). The patient
received, among others, 3-day intravenous steroid therapy
during hospitalization.

0CT of the macula in the left eye performed on the same
day as the colour photograph presented in figure 1 was
taken. Mild elevation of the photoreceptor layer, pigment
rearrangement within the RPE and slight edema of the outer
layers of the neurosensory retina can be observed.
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3 DISCUSSION

Based on the analysis of the above cases and on the in-
formation contained in publicly available articles, it can
be concluded that we are dealing with a monocular, acute
idiopathic maculopathy in the course of hand, foot and
mouth disease. As already mentioned, the disease is caused
by Coxsackieviruses, from the group of enteroviruses. Al-
though such cases are not very common, the disease seems
to be quite well described. Its main carriers are children.
The disease, passing to adults, can lead to ocular compli-
cations. This is where the naming dilemma comes in. The
adjective ‘idiopathic’ refers to a situation in which the cause
of the development of the disease remains unknown [9]. In
this case, the cause-and-effect relationship seems clear.

In the Gass Atlas the following information about this con-
dition can be found:

A colour photograph of the fundus of the right eye up
to 45°. A few days after the onset of sudden vision loss,
there is visible rearrangement and pigment densification
involving the fovea, surrounded by a ring — an area of lighter
colour. Visual acuity to far distances = 1.0 (logMar), to near
distances D-2.0 (Snellen). The patient did not receive steroid
therapy during hospitalization.

1. A transient dysfunction of the outer layers of the retina,
visible in flash electroretinography (ERG).

2. Indocyanine angiography may show involvement of the
inner choroid as a result of spreading pathology.

3. The central part of the lesion in fundus autofluores-
cence (FAF) is hyperautofluorescent, and the outer part
is hypoautofluorescent [9].

As a reminder — autofluorescence examination (FAF) gives
us information about the condition of the RPE cells. Ena-
bles the detection and registration of lipofuscin deposits.
Lipofuscin is a naturally occurring marker of metabolism

A. VEP flash result with interpretation in patient “0”. B. VEP pattern result with interpretation in patient “0".
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in RPE. The analysis of this component gives important in-
formation about the state of the retina. Hyperautofluores-
cence indicates increased metabolism within the RPE, and
hypoautofluorescence indicates reduced or no metabolism
(black areas in FAF - fig. 8).

Falk et al. point out that in the initial period of changes
occurring in the eye in the indirect biomicroscopy exam-
ination, the presence of microaneurysms and intraretinal
haemorrhages surrounding the fovea can be observed.
OCT shows a break and irregularity in the RPE located in
the central part of the fovea.

These changes result from focal inflammation of the reti-
na and choroid [10]. Other changes visible in a speculum
examination, fluorescein angiography or OCT, mainly in
the early stages of inflammation, include: retinitis, uveitis,
presence of exudates in the mid-periphery of the macula,
retinal vasculitis, subfoveal exudative neurosensory retinal

detachment, inflammation of the outer layers of the retina
and irregular round fields of grey retinal oedema involving
the macula [11, 12]. Other authors, describing changes in
vision, point to a sudden, significant decrease in visual acui-
ty occurring at the onset of the disease. Vision gradually im-
proves over time. Despite the presence of pigment changes,
visible in the macular projection in most cases, the final loss
of vision is usually insignificant [11, 13].

Taking into account the abnormalities detected in the flash
and pattern VEP, visual impairment in the field of colour
recognition, the question arises whether we are dealing
only with changes in the retina or with pathology such as
retinitis and an inflammatory component covering further
elements of the visual pathway, i.e. the second and third
neuron of visual pathway, or the optic nerve.

What about treatment then? Since the disease is not bacte-
rial pathway, antibiotic therapy is ineffective, as is the use of
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Left eye: OCT of the macula taken before (left result) and
30 days (right result) after implementation of steroid
therapy. The local RPE thickening in the subfoveal area,
causing its partial oedema draws attention. Despite the lack
of visible morphological changes, visual acuity improved
from 1.0 to 0.1 (logMar) for far distances, and from D-2.0
to D-0.5 (Snellen) for near distances. Vision recovery time
significantly extended, up to 3 weeks. The patient did not
receive general steroid therapy during hospitalization.

QI:10 07.11.2022 18:43:01 Qo 07.12202217:19:12

A colour photograph in the range up to 45° taken in the eye
presented in figure 5. The accumulation of pigment is more
concentrated, surrounded by a ring of lighter colour.
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antiviral formulas containing acyclovir [14]. Some authors
believe that the eye disease regresses on its own and does
not require treatment. As the author’s experience shows,
the implementation of oral steroid therapy in two out of
three patients led to a very quick (practically within 3-7
days) return of visual acuity to almost normal values. Only
in the third case, in which not even short-term steroid ther-
apy was implemented during hospitalization (immediately
after the sudden loss of vision), and the visual acuity was
the worst, it took much longer to regain good vision. Vision
improved after nearly 3 weeks while the patient continued
oral steroid therapy. In a very detailed article describing
a case of acute idiopathic maculopathy in a 35-year-old
woman, Agrawal et al. drew attention to the beneficial ef-
fect of long-term steroid therapy resulting in regaining nor-
mal vision by the patient [12].

It is worth emphasizing that when deciding to implement
oral steroid therapy, it is important to remember to use the
right dose of the drug. An appropriately high (read: right)
starting dose and then its gradual reduction constitute the
key to achieving the intended therapeutic effect. It cannot
be expected that a patient whose body weight is, for exam-
ple, 80 kg will obtain a therapeutic benefit from the use of
a dose of, for example, 15 mg of corticosteroids. Such ther-
apy could be perceived as a misunderstanding or ignorance
of treatment principles. The use of inadequately low doses
of corticosteroids causes that therapy is often considered
ineffective and thus abandoned. Resuming steroid therapy,
but in the right dosage (e.g. 1 mg/kg of body weight), brings
the expected benefits [15].

In the described group of three patients, steroid therapy
with a formula containing methylprednisolone was start-
ed with a dose of 1 mg/kg of body weight, and then it was
gradually reduced. The treatment effect was very beneficial.

CONCLUSIONS

A sudden and significant loss of visual acuity, accompanied
by the loss of colour recognition, most often occurring in
one eye, preceded by or accompanied by skin lesions char-
acteristic of hand, foot and mouth disease, is most likely
a consequence of acute maculopathy. Despite the viral
background of this disease, the sudden introduction of oral
steroid therapy, of course, in the right dose and at the right
time, allowed for a quick normalization of vision, despite
the pigment changes observed on the eye fundus, located
mainly within the macula.

Figures: from the author’s own materials.
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A. VEP flash result of right eye — correct response, left eye — borderline normal. B. VEP pattern, after stimulation of the 1** degree —

correct response, after stimulation of the 3" degree, the p100 amplitude decreased to 80% of the normal value in the right eye, to
50% of the normal value in the left eye. Changes in the macula. No signs of optic neuritis.
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Autofluorescence (FAF). Alternating fields of hyper- and
hypofluorescence in the projection of the macula.
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