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Abstract

Background: Hand, foot, and mouth disease (HFMD) is a common systemic infection that is caused by an enterovirus,
normally Coxsackie A16. Generally, it affects children or immunocompromised adults. Only a few reports have described
pseudomembranous conjunctivitis associated with HFMD. We aim to describe the clinical outcomes and ocular findings of a
37-year-old female with HFMD and concurrent severe pseudomembranous conjunctivitis, who was 28 weeks pregnant.

Case presentation: A female patient who was 28-weeks pregnant was referred for an ophthalmological review due to pain
and injection in both eyes. The patient was hospitalized under obstetrics and gynecology and evaluated for Behcet’s disease
with oral and perineal ulcers. In an ophthalmic examination, both eyes were observed to have a conjunctival injection.
Behcet’s disease-associated conjunctivitis was diagnosed. Topical steroids and antibiotics were administered every 6 h. Two
days after her presentation, a maculopapular eruption occurred on her palms. Enterovirus type 71 was detected in a serum
virus antibody test, and the patient was diagnosed with HFMD. After 7 days, severe pseudomembranous conjunctivitis and
corneal epithelial defects occurred in both eyes. Topical steroids were administered every 3 h, and the pseudomembrane
was removed every 2 to 3 days. The pseudomembrane did not occur after 3 weeks, but corneal erosion persisted. After 3
months, the corneal erosion had completely resolved.

Conclusions: HFMD-associated conjunctivitis is a rare complication in adults, however it can appear as a severe
pseudomembranous conjunctivitis. In this case, the removal of the pseudomembrane and topical steroids helped improve
the symptoms.
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Background
Hand, foot, and mouth disease (HFMD) is a common and
highly contagious infectious disease caused by an entero-
virus, generally Coxsackie A16. However, other serotypes
have also been described, such as Enterovirus 71 [1].
HFMD predominantly affects children and immunocom-
promised adults and is rarely prevalent in immunocompe-
tent adults [1]. It is characterized by mild fever and
maculopapular or vesicular eruptions on the extremities

and genitalia as well as ulceration of the mouth, palate,
and pharynx [2]. Symptoms usually disappear spontan-
eously within a week. Systemic complications, including
respiratory issues, meningoencephalitis, and pericarditis,
can also rarely occur.
Although ocular involvement is rare, uveoretinitis,

outer retinitis, exudative maculopathy, and occlusive ret-
inal vasculitis have been described [3–10]. However,
there are few reports of pseudomembranous conjunctiv-
itis. Brown reports the case of a 9-year-old child with
HFMD who had an ulcerated phlyctenule [11]. However,
cases of conjunctivitis in adults are rare, and no clinical
progress has been reported.
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We report the case of a 37-year-old female who was
28 weeks pregnant that was diagnosed with HFMD and
concurrent acute pseudomembranous conjunctivitis.
Herein, we report the clinical course of this patient, who
received topical and systemic treatment.

Case presentation
A 37-year-old female who was 28 weeks pregnant, was
referred to our clinic due to a conjunctival injection and
eye pain. The patient was admitted to the obstetrics and
gynecology department with a perineal ulcer. Vesicular
rashes occurred on her tongue and labial mucosa. She
was diagnosed with Behcet’s disease and treated conser-
vatively. One week before the onset of her symptoms,
she visited a swimming pool. The patient was healthy,
with no history of immunosuppression. On admission,
the patient had a body temperature of 36.6 C, a pulse
of 78 beats per minute, and blood pressure of 111/63
mmHg.
On initial ophthalmological examination, a bilateral bul-

bar and palpebral conjunctival injection was observed
(Fig. 1). A pseudomembrane and follicle were not ob-
served. The patient’s intraocular pressures and anterior
segment examination findings were normal in both eyes.
Behcet’s disease with ocular involvement was diagnosed.
Topical steroids (prednisolone acetate 1 %) and antibiotics
(tobramycin 0.3 %) were administered four times a day.
Additionally, ophthalmic ointments (Maxitrol, Alcon)
were used before bedtime.
Two days later, a maculopapular eruption began to de-

velop on her palms. HFMD was diagnosed based on the
clinical findings and distribution being typical of HFMD
(Fig. 2). In order to identify the causative virus of
HFMD, serum viral titer tests of Coxsackievirus type
A16 and Enterovirus type 71 were performed using neu-
tralizing antibody assays. Serum sample analysis was
conducted by an external organization (Green Cross
Corporation, Youngin, Korea). As per the results, blood
test for Enterovirus type 71 antibody titers were positive
(titer 1:64, ≥ 1:8) and coxsackievirus A16 antibody titers

were negative (titers 1:4, < 1:8). Other viral tests such as
Epstein–Barr virus, cytomegalovirus, and human im-
munodeficiency viruses showed positive results for IgG
and negative results for IgM. In addition, the rapid
plasma reagin tests displayed negative results. Therefore,
we excluded the possibility of other viral and bacterial
infections. Furthermore, autoimmune tests such as anti-
nuclear antibody, antineutrophil cytoplasmic antibody,
and anti-cyclic citrullinated peptide also showed negative
results.
One week after her presentation, a severe pseudomem-

brane occurred in the bulbar and palpebral conjunctiva,
and a defect of the corneal epithelium was observed
(Fig. 3a-c). After administering topical anesthetic drops,
most of the pseudomembrane in both eyes was removed
using a cotton swab and round-tipped forceps (Fig. 3d).
Then, topical steroids (prednisolone acetate 1 %) were
administered every 3 h. The pseudomembrane was re-
moved every 2 to 3 days for 10 days during a slit-lamp
examination.
After 3 weeks, the patient’s conjunctival injection had im-

proved, and a pseudomembrane was not observed. However,
punctate corneal erosion was seen in both eyes (Fig. 4). The
topical steroids were changed to fluorometholone and were
administered every 6 h. Artificial tears and ophthalmic oint-
ment were continuously used. After 2 months, the punctate
corneal erosion had improved, and after 3 months, had com-
pletely resolved (Fig. 4).

Discussion and conclusions
HFMD can be associated with conjunctivitis, as reported
in a few cases in the literature [11]. Diagnosing HFMD
mainly relies on pathognomic clinical findings and can
be supported by laboratory tests such as a serum anti-
body titer or polymerase chain reaction (PCR) [12]. In
this case, a PCR was not performed. However, entero-
virus type 71 was detected in a serum virus antibody
test. Therefore, the patient was diagnosed with HMFD-
associated pseudomembranous conjunctivitis due to the
characteristic distribution of the lesions [13]. To the best

Fig. 1 Slit-lamp examination at the initial presentation. Anterior photograph showing a conjunctival injection (a) involving the bulbar and
palpebral conjunctiva (b)
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of our knowledge, there are, to date, no reports that de-
scribe the clinical course of patients with HFMD-
associated pseudomembranous conjunctivitis.
The underlying pathological mechanisms of HFMD-

associated pseudomembranous conjunctivitis remain un-
clear but may be explained by direct viral infection of
the conjunctiva through hematogenous spread or due to
an autoimmune response. Ocular complications were
first described in 1991 by Yannuzzi et al., who focused
on unilateral acute idiopathic maculopathy [14]. This
condition is associated with Coxsackievirus 16 or an En-
terovirus 71 infection, but a number of other serotypes
have also been described. Systemic disease caused by En-
terovirus 71 is more severe than Coxsackievirus 16 [1].
In the present case, the patient was positive for Entero-
virus 71, and therefore was more likely to have more se-
vere ocular complications.
Enterovirus 71 can be found in the saliva, sputum, nasal

mucus, and stools. The virus quickly spreads through
close contact between individuals, droplets in the air, or
by touching contaminated objects. Less commonly,
HFMD can be transmitted by swallowing water in a swim-
ming pool that has been contaminated with a stool con-
taining the virus [15–17]. In this case, the patient was
likely infected by contaminated water, as the symptoms
appeared 7 days after going to a swimming pool.
Herpangina symptoms, including oral ulcers, are

caused by viral particles traveling to secondary sites of
replication after viremia. Conjunctival inflammation and

pseudomembranes can also be estimated as a result of
viral replication. Pseudomembranous conjunctivitis is
caused by inflammation of the conjunctiva and is char-
acterized by mucopurulent discharge and pseudomem-
brane formation, which is mainly composed of mucus
and fibrin [18, 19]. Management is aimed at reducing
ocular inflammation with topical steroids and hydrating
the ocular surface with artificial tears and lubricants. Re-
moving the pseudomembrane can help improve symp-
toms and wound healing. Conjunctival goblet cell loss
occurs in ocular surface inflammatory diseases, and this
can cause long-term symptoms of dry eye disease [20].
Similarly, in this case, corneal punctate erosion im-
proved after 3 months of treatment. Therefore, when an
ocular complication occurs due to HFMD, it is necessary
to evaluate and treat long-term dry eye disease.
Specifically, the patient, in this case, was pregnant. In

rare cases, HFMD can result in serious infections regard-
less of pregnancy. According to Giachè et al., 41 % of
HFMD-infected pregnant females were symptomatic,
and only 15.5 % developed mucosal ulceration, such as
oral aphthae [21]. These findings suggest that HFMD in
pregnancy is usually asymptomatic or mild. Therefore, it
can be assumed that it is very rare that a serious muco-
cutaneous lesion occurred, as in this case.
An important differential diagnosis of HFMD is ery-

thema multiforme major. Erythema multiforme major is
an acute, self-limiting mucocutaneous disease character-
ized by the abrupt onset of red papules that evolve to

Fig. 2 A pruritic eruption of the small vesicles on one palm (a) and edematous lips and oral mucosa with erosion and pus (b)

Fig. 3 At 7 days, a slit-lamp examination showed a large corneal epithelial defect (a) and severe pseudomembrane on the palpebral conjunctiva
(b) and bulbar conjunctiva (c). The pseudomembrane was removed using round-tipped forceps (c)
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target or bull’s eye-like lesions on the dorsal and acral
surfaces of the hands and feet as well as the extensor
surfaces of the extremities [22]. In this case, the patient
was positive for Enterovirus A71. Additionally, the
eruption was limited to her palms, and the lesion was
not shaped like a target. Therefore, the patient is more
likely to have had ocular complications associated with
HFMD.
In conclusion, we have described the clinical features

of HFMD-associated pseudomembranous conjunctivitis.
Although HFMD is most common in infants and chil-
dren, our case highlights that ocular complications may
occur in adults and present with severe pseudomem-
branous conjunctivitis. Clinicians should be aware of the
possibility of HFMD in adult patients with pseudomem-
branous conjunctivitis.

Abbreviation
HFMD: Hand, foot and mouth disease
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Fig. 4 At 3 weeks, no conjunctival pseudomembrane was observed (a), but punctate corneal erosion persisted in both eyes (b). At 3 months, the
punctate corneal erosion in both eyes had completely resolved (c)

Kim and Kim BMC Ophthalmology          (2021) 21:113 Page 4 of 5



Received: 8 April 2020 Accepted: 23 February 2021

References
1. Tsao KC, Chang PY, Ning HC, Sun CF, Lin TY, Chang LY, Huang YC, Shih SR.

Use of molecular assay in diagnosis of hand, foot and mouth disease
caused by enterovirus 71 or coxsackievirus A 16. J Virol Methods. 2002;102:
9–14.

2. Ventarola D, Bordone L, Silverberg N. Update on hand-foot-and-mouth
disease. Clin Dermatol. 2015;33:340–6.

3. Beck AP, Jampol LM, Glaser DA, Pollack JS. Is coxsackievirus the cause of
unilateral acute idiopathic maculopathy? Arch Ophthalmol. 2004;122:121–3.

4. Meyerle CB, Yannuzzi LA. Acute positive titers of antibody to coxsackievirus
in acute idiopathic maculopathy. Retin Cases Brief Rep. 2008;2:34–5.

5. Hughes EH, Hunyor AP, Gorbatov M, Ho IV. Acute idiopathic maculopathy
with coxsackievirus infection. Retin Cases Brief Rep. 2012;6:19–21.

6. Jung CS, Payne JF, Bergstrom CS, Cribbs BE, Yan J, Hubbard GB 3rd et al.
Multimodality diagnostic imaging in unilateral acute idiopathic
maculopathy. Arch Ophthalmol. 2012;130:50–6.

7. Demirel S, Batioglu F, Ozmert E, Batioglu F. Unilateral acute maculopathy
related to hand, foot, and mouth disease: OCT and fluorescein angiography
findings of a very rare disease. Eur J Ophthalmol. 2014;24:131–3.

8. Vaz-Pereira S, Macedo M, De Salvo G, Pal B. Multimodal imaging of
exudative maculopathy associated with hand-foot-mouth disease.
Ophthalmic Surg Lasers Imaging Retina. 2014;45:14–7.

9. Tandon M, Gupta A, Singh P, Subathra G. Unilateral hemorrhagic
maculopathy: An uncommon manifestation of hand, foot, and mouth
disease. Indian J Ophthalmol. 2016;64:772–4.

10. Haamann P, Kessel L, Larsen M. Monofocal outer retinitis associated with
hand, foot, and mouth disease caused by coxsackievirus. Am J Ophthalmol.
2000;129:552–3.

11. Brown SM. Ocular involvement in hand, foot, and mouth disease. J AAPOS.
1997;1:123–4.

12. Wang M, Ren Q, Zhang Z, Zhang L, Carr MJ, Li J, Zhou H, Shi W. Rapid
detection of hand, foot and mouth disease enterovirus genotypes by
multiplex PCR. J Virol Methods. 2018;258:7–12.

13. Flor de Lima B, Silva J, Rodrigues AC, Grilo A, Riso N, Riscado MV. Hand,
foot, and mouth syndrome in an immunocompetent adult: a case report.
BMC Res Notes. 2013;6:441.

14. Yannuzzi LA, Jampol LM, Rabb MF, Sorenson JA, Beyrer C, Wilcox LM Jr.
Unilateral acute idiopathic maculopathy. Arch Ophthalmol. 1991;109:1411–6.

15. Ben-Chetrit E, Wiener-Well Y, Shulman LM, Cohen MJ, Elinav H, Sofer D,
Feldman I, Marva E, Wolf DG. Coxsackievirus A6-related hand foot and
mouth disease: skin manifestations in a cluster of adult patients. J Clin Virol.
2014;59:201–3.

16. Robinson CR, Doane FW, Rhodes AJ. Report of an outbreak of febrile illness
with pharyngeal lesions and exanthem: Toronto, summer 1957: isolation of
group A Coxsackie virus. Can Med Assoc J. 1958;79:615–21.

17. Nassef C, Ziemer C, Morrell DS. Hand-foot-and-mouth disease: a new look at
a classic viral rash. Curr Opin Pediatr. 2015;27:486–91.

18. Sahay P, Nair S, Maharana PK, Sharma N. Pseudomembranous conjunctivitis:
unveil the curtain. BMJ Case Rep. 2019;12.

19. Chintakuntlawar AV, Chodosh J. Cellular and tissue architecture of
conjunctival membranes in epidemic keratoconjunctivitis. Ocul Immunol
Inflamm. 2010;18:341–5.

20. Nelson JD, Wright JC. Conjunctival goblet cell densities in ocular surface
disease. Arch Ophthalmol. 1984;102:1049–51.

21. Giachè S, Borchi B, Zammarchi L, Colao MG, Ciccone N, Sterrantino G,
Rossolini GM, Bartoloni A, Trotta M. Hand, foot, and mouth disease in
pregnancy: 7 years Tuscan experience and literature review. J Matern Fetal
Neonatal Med. 2019;10:1–7.

22. Duarte AF, Cruz MJ, Moreira E, Baudrier T, Mota A, Azevedo F. Stevens-
Johnson syndrome/erythema multiforme major and Chlamydia
pneumoniae infection in young patients. Dermatol Reports. 2010;2:e6.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Kim and Kim BMC Ophthalmology          (2021) 21:113 Page 5 of 5


	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion and conclusions
	Abbreviation
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

