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Abstract 

Background Vaccination against the worldwide pandemic coronavirus disease 2019 (COVID-19) is underway; 
however, some cases of new onset uveitis after vaccination have been reported. We report a case of bilateral acute 
posterior multifocal placoid pigment epitheliopathy-like (AMPPE-like) panuveitis after COVID-19 vaccination in which 
the patient’s pathological condition was evaluated using multimodal imaging.

Case presentation A 31-year-old woman experienced bilateral hyperemia and blurred vision starting 6 days after 
her second inoculation of the COVID-19 vaccination. At her first visit, her visual acuity was decreased bilaterally, 
and severe bilateral anterior chamber inflammation and bilateral scattering of cream-white placoid lesions on the 
fundus were detected. Optical coherence tomography (OCT) showed serous retinal detachment (SRD) and choroi-
dal thickening in both eyes (OU). Fluorescein angiography (FA) revealed hypofluorescence in the early phase and 
hyperfluorescence in the late phase corresponding to the placoid legions. Indocyanine green angiography (ICGA) 
showed sharply marginated hypofluorescent dots of various sizes throughout the mid-venous and late phases OU. 
The patient was diagnosed with APMPPE and was observed without any medications. Three days later, her SRD disap-
peared spontaneously. However, her anterior chamber inflammation continued, and oral prednisolone (PSL) was 
given to her. Seven days after the patient’s first visit, the hyperfluorescent lesions on FA and hypofluorescent dots on 
ICGA partially improved; however, the patient’s best corrected visual acuity (BCVA) recovered only to 0.7 OD and 0.6 
OS, and the impairment of the outer retinal layer was broadly detected as hyperautofluorescent lesions on fundus 
autofluorescence (FAF) examination and as irregularity in or disappearance of the ellipsoid and interdigitation zones 
on OCT, which were quite atypical for the findings of APMPPE. Steroid pulse therapy was performed. Five days later, 
the hyperfluorescence on FAF had disappeared, and the outer retinal layer improved on OCT. Moreover, the patient’s 
BCVA recovered to 1.0 OU. Twelve months after the end of treatment, the patient did not show any recurrences.

Conclusions We observed a case of APMPPE-like panuveitis after COVID-19 vaccination featuring some atypical find-
ings for APMPPE. COVID-19 vaccination may induce not only known uveitis but also atypical uveitis, and appropriate 
treatment is required for each case.
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Background
Coronavirus disease 2019 (COVID-19), which began at 
the end of 2019, is a worldwide pandemic, and periodic 
inoculation of messenger RNA vaccines for COVID-19 
has been used to prevent the disease by triggering an 
antibody response. Although these vaccines are highly 
effective, adverse events in various organs, including uve-
itis, have been reported.

We report a case of bilateral acute posterior multifo-
cal placoid pigment epitheliopathy-like (APMPPE-like) 
panuveitis after COVID-19 vaccination in which the 
pathological condition was evaluated using multimodal 
imaging.

Case presentation
A 31-year-old woman experienced a headache and a 
slight fever the day after her second inoculation of the 
COVID-19 vaccination (Comirnaty, Pfizer-BioNTech). 
Incidentally, she had no adverse reactions after her first 
vaccine (Comirnaty) other than a fever lasting 2  days. 
She recovered from the headache and fever the next day; 
however, 4  days later, she experienced bilateral hyper-
emia and blurred vision. Then, she visited an ophthal-
mology clinic where bilateral decreased visual acuity and 
panuveitis were observed. She was referred to our hos-
pital 2 days later. She had no particular past history and 
family history. In addition, she did not show any neuro-
logical symptoms and skin lesions.

At her first visit, her best corrected visual acuity 
(BCVA) was 0.2 in her right eye (OD) and 0.1 in her left 
eye (OS) with mild myopia. The intraocular pressure 
was normal in both eyes (OU). Slit-lamp examination 
revealed bilateral ciliary injections and bilateral ante-
rior chamber inflammation (2 + flare and 3 + cells) with 
fine keratic precipitates and anterior vitreous cells. Fun-
dus examination revealed redness of the optic disc and 
a scattering of cream-white placoid lesions OU. Optical 
coherence tomography (OCT) revealed serous retinal 
detachment (SRD) and choroidal thickening OU. Fun-
dus autofluorescence (FAF) examination did not reveal 
any abnormal findings (Fig.  1). Fluorescein angiography 
(FA) revealed hypofluorescence in the early phase and 
hyperfluorescence in the late phase corresponding to 
the cream-white lesions OU. Indocyanine green angiog-
raphy (ICGA) revealed sharply marginated hypofluores-
cent dots of various sizes throughout the mid-venous and 
late phases OU (Fig. 2), which differed from typical find-
ings seen in Vogt–Koyanagi–Harada (VKH) disease (i.e., 
vaguely marginated hypofluorescent small dots scattered 
throughout the fundus). Both blood analysis and urine 
analysis showed normal results, including a negative 
T-SPOT.TB, and cerebrospinal fluid examination did not 

show pleocytosis. Positron emission tomography–com-
puted tomography also showed no abnormality. We did 
not request a brain MRI due to the absence of any neuro-
logical symptoms (including headache). The patient was 
suspected of having APMPPE with relatively severe ante-
rior chamber inflammation; therefore, she was observed 
without any medications. Three days later, her SRD dis-
appeared spontaneously.

However, her anterior chamber inflammation per-
sisted, and her subjective symptom (darkening of vision) 
did not improve. At the request of the patient and her 
family, she received prednisolone (PSL; 100 mg for 3 days 
following 80  mg for 2  days). Seven days after the first 
visit, the hyperfluorescent lesions on FA and the hypoflu-
orescent dots on ICGA partially improved; however, the 
patient complained that her vision was becoming darker. 
Her BCVA improved only to 0.7 OD and 0.6 OS. Addi-
tionally, FAF examination revealed the development of 
hyperautofluorescent lesions, and OCT revealed impair-
ment of the outer retinal layer showing irregularity in or 
disappearance of the ellipsoid and interdigitation zones 
(Fig. 3). These findings were seen more broadly than the 
scattering white spots. According to these findings, we 
considered that the inflammation was exacerbating that 
required additional anti-inflammatory treatments. There-
fore, steroid pulse therapy (1,000 mg of methylpredniso-
lone daily for 3 days) was performed, followed by 60 mg 
of oral PSL.

Five days after the steroid pulse treatment, the hyper-
fluorescence on FAF disappeared, and the outer retinal 
layer on OCT improved (Fig.  4). The patient’s BCVA 
recovered to 1.0 OU, and oral PSL was tapered and 
stopped 5  weeks later. Twelve months after the end of 
treatment, the patient did not show any recurrences, 
and no retinal scar lesions have developed. She did not 
receive a third COVID-19 vaccination.

Discussion and conclusions
COVID-19 vaccines such as Comirnaty and Spikevax are 
RNA vaccines that induce strong antibody production 
against severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2). Higher antibody titers than those after 
infection with SARS-CoV-2 have been reported after two 
doses of the vaccine [1]. However, because this vaccine 
has a strong immunostimulatory effect, adverse events 
in various organs—including immune thrombocytopenic 
purpura [2, 3], autoimmune liver diseases [4, 5], Guil-
lain–Barré syndrome [6, 7], IgA nephropathy [8, 9], and 
inflammatory arthritis [10]—have been reported.

Uveitis can also develop as an adverse event after 
COVID-19 vaccination, and several case series have 
been reported [11, 12]. Although most cases have been 
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anterior uveitis, various types of uveitis with posterior 
segment inflammations—including VKH disease [13], 
acute zonal occult outer retinopathy [14], multifo-
cal choroiditis [15], and multiple evanescent white dot 
syndrome [16]—also have been reported. We observed 
this case of bilateral APMPPE-like panuveitis devel-
oped 6 days after the inoculation of the COVID-19 vac-
cination. Although we cannot rule out the possibility 
that the disease occurred independent of the vaccine, 
we strongly suspect that it was linked to the vaccine 
because of the short time between vaccination and 
the onset of the disease and the atypical findings for a 
known uveitis.

APMPPE is a white dot syndrome characterized by 
white placoid lesions, generally within the posterior pole. 
It was first reported by Gass in 1968 [17]. Typically, the 
disease does not produce anterior segment inflammation, 
or if it does, it is minimal. FA shows hypofluorescence in 
the early phase and hyperfluorescence in the late phase 
corresponding to the white placoid lesions on the fundus.

The following point in our case was consistent with 
APMPPE: first, bilateral white placoid lesions that were 
hypofluorescent in the early phase and hyperfluorescent 
in the late phase on FA, and second, sharply margin-
ated hypofluorescent dots of various sizes throughout 
the mid-venous and late phases on ICGA. However, 

Fig. 1 Fundus photographs and OCT and FAF findings from the initial visit. Redness of the optic disc and a scattering of cream-white placoid 
lesions were observed OD A and OS B. OCT revealed SRD and choroidal thickening OD C and OS D. No obvious abnormalities were detected with 
FAF OD E or OS F 
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the patient demonstrated relatively severe anterior seg-
ment inflammation that persisted, as well as hyperauto-
fluorescence on FAF and impairment of the outer retinal 
layer on OCT that were not seen at the initial visit but 
appeared over 1 week later. These findings were atypical 
for APMPPE. SRD may also be seen in APMPPE; how-
ever, it is unusual to be present in both eyes.

The impairment of the outer retinal layer in the focal 
area of placoid lesions found by OCT is consistent with 
findings in APMPPE. Goldenberg et al. proposed a classi-
fication of OCT findings seen in APMPPE into 4 distinct 
stages [18]: At stage 1, demonstrates dome-shaped eleva-
tion with disruption of the photoreceptor junction is 
found. Approximately 2 weeks later, at stage 2, a distinct 
separation between the photoreceptor junction and the 
retinal pigment epithelium (RPE) is developed. At stage 
3 accentuated RPE hyperreflectivity and union of the RPE 
and photoreceptor junction, and stage 4 is the resolution 

phase. The outer retinal layer impairment observed in 
this patient corresponds to stage 2 or stage 3; however, 
the outer retinal layer impairment presented in extensive 
areas that may have been related to the subjective symp-
tom of dark vision was quite different from findings seen 
in typical APMPPE. Autoimmune retinopathy (AIR) is a 
representative disease that acutely causes extensive outer 
retinal layer impairment. The treatment strategy for AIR 
has not been established; however, some cases have been 
reported in which steroid pulse therapy has been effec-
tive. In this case, extensive outer retinal layer impairment 
likely was caused by an autoimmune mechanism; there-
fore, steroid pulse therapy was performed. Of course, it is 
undeniable that the patient might have recovered without 
treatment.

The characteristic FAF findings in APMPPE, such 
as a mixed pattern of a central zone of hypoauto-
fluorescence with a surrounding stippled border of 

Fig. 2 FA and ICGA of left eye in the early and late phases from the initial visit. FA revealed hypofluorescence in the early phase A and 
hyperfluorescence in the late phase B corresponding to cream-white lesions. ICGA revealed sharply marginated hypofluorescent dots of various 
sizes throughout the mid-venous C and late phases D 
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hyperautofluorescence seen in areas of lesions that later 
become scars, have been reported [19]. In this patient, 
FAF revealed isoautofluorescence at the onset of the 
disease. However, during the disease’s progression, FAF 
showed hyperautofluorescence consistent with the area 
of impairment of the outer retinal layer seen on OCT. 
Then, it recovered to isoautofluorescence, leaving no 
hypoautofluorescent lesions, following corticosteroid 
treatment. Hyperautofluorescence indicates dysfunction 
of the outer segment of the retina and/or RPE, and it may 
be a good indicator of therapeutic intervention.

There have been several reports of APMPPE associ-
ated with COVID-19 infection or vaccination. Olguín 
et  al. reported a case of APMPPE developing 2  weeks 
after a COVID-19 infection [20]. Atas et  al. reported 
a case of APMPPE after a first COVID-19 vaccina-
tion. In these cases, all findings from slit-lamp exami-
nation, funduscopy examination, FA, and OCT were 
typical of APMPPE. Additionally, the case reported by 
Atas demonstrated a good visual prognosis without 

any treatment, which is also a typical clinical course 
for APMPPE [21]. In contrast, in our case, APMPPE 
was the most appropriate diagnosis upon the ini-
tial visit based on multimodal imaging; therefore, the 
patient was provided no medication at first. However, 
the subsequent significant impairment of her outer 
retinal layer led to steroid pulse therapy. As a result, 
the impairment of the outer retinal layer recovered on 
OCT, the hyperautofluorescent lesions on FAF disap-
peared, and the patient’s BCVA recovered to 1.0 OU. 
No visual dysfunction remained; however, we do not 
know whether retinal scar lesions leading to visual dys-
function would have developed if the patient had been 
provided with no medication.

APMPPE’s pathogenesis is unknown, but it is often 
preceded by a viral prodrome [22]. Gonome et  al. 
reported a case of APMPPE with granulomatous 
lesions after influenza vaccination [23]. Activation of 
the immune system by vaccination or viral infection 
may be related to APMPPE’s development.

Fig. 3 FAF and OCT 7 days after the first visit. The development of hyperautofluorescent lesions OD A and OS B was detected with FAF. Impairment 
of the outer retinal layer (irregularity in or disappearance of the ellipsoid and interdigitation zones) OD C and OS D was observed on OCT
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We observed a case of APMPPE-like panuveitis after 
COVID-19 vaccination featuring atypical findings for 
APMPPE. COVID-19 vaccination may not only trig-
ger the onset of the disease but also produce an atypical 
feature of the disease by strongly activating the immune 
system. Considering appropriate treatment in each case 
is necessary.

Abbreviations
COVID-19  A coronavirus disease 2019
APMPPE  Acute posterior multifocal placoid pigment epitheliopathy
OCT  Optical coherence tomography
SRD  Serous retinal detachment
FA  Fluorescein angiography
ICGA   Indocyanine green angiography
PSL  Prednisolone
BCVA  Best corrected visual acuity
FAF  Fundus autofluorescence
VKH  Vogt–Koyanagi–Harada
RPE  Retinal pigment epithelium
AIR  Autoimmune retinopathy

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12886- 023- 02978-2.

Additional file 1: Supplementary Figure. FA and ICGA of right eye in 
the early and late phases from the initial visit. FA revealed  hypofluores-
cence in the early phase (A) and hyperfluorescence in the late phase (B) 
corresponding to cream-white lesions. ICGA revealed sharply marginated 
hypofluorescent dots of various sizes throughout the mid-venous (C) and 
late phases (D).

Acknowledgements
Not applicable.

Authors’ contributions
YO and KN initially designed the concept of this work. YO, KN, DI, KS, KM and 
MH collected the data. YO and KN analyzed the data and wrote the manu-
script. NK and SI performed critical review of the manuscript. All authors read 
and approved the final manuscript.

Funding
Not applicable.

Fig. 4 FAF and OCT after steroid pulse therapy. FAF revealed that hyperautofluorescence had disappeared OD A and OS B. OCT revealed 
improvement of the outer retinal layer OD C and OS D 

https://doi.org/10.1186/s12886-023-02978-2
https://doi.org/10.1186/s12886-023-02978-2


Page 7 of 7Ogino et al. BMC Ophthalmology          (2023) 23:233  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

Availability of data and materials
The datasets used and/or analysed during the current study available from the 
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written informed consent was obtained from the patient for publication of 
this case report and any accompanying images.

Competing interests
The authors declare no competing interests.

Author details
1 Department of Ophthalmology, Faculty of Medicine and Graduate School 
of Medicine, Hokkaido University, N-15, W-7, Kita-Ku, Sapporo 060-8638, Japan. 
2 Department of Ophthalmology, Health Sciences University of Hokkaido, 
Sapporo, Japan. 

Received: 18 November 2022   Accepted: 16 May 2023

References
 1. Krammer F, Srivastava K, Alshammary H, Amoako AA, Awawda MH, Beach 

KF, Bermúdez-González MC, Bielak DA, Carreño JM, Chernet RL, et al. Anti-
body responses in seropositive persons after a single dose of SARS-CoV-2 
mRNA vaccine. N Engl J Med. 2021;384(14):1372–4.

 2. Candelli M, Rossi E, Valletta F, De Stefano V, Franceschi F. Immune 
thrombocytopenic purpura after SARS-CoV-2 vaccine. Br J Haematol. 
2021;194(3):547–9.

 3. Lee EJ, Cines DB, Gernsheimer T, Kessler C, Michel M, Tarantino MD, 
Semple JW, Arnold DM, Godeau B, Lambert MP, et al. Thrombocytopenia 
following Pfizer and Moderna SARS-CoV-2 vaccination. Am J Hematol. 
2021;96(5):534–7.

 4. Bril F, Al Diffalha S, Dean M, Fettig DM. Autoimmune hepatitis developing 
after coronavirus disease 2019 (COVID-19) vaccine: causality or casualty? J 
Hepatol. 2021;75(1):222–4.

 5. Zhou T, Fronhoffs F, Dold L, Strassburg CP, Weismüller TJ. New-onset auto-
immune hepatitis following mRNA COVID-19 vaccination in a 36-year-old 
woman with primary sclerosing cholangitis - should we be more vigilant? 
J Hepatol. 2022;76(1):218–20.

 6. Bouattour N, Hdiji O, Sakka S, Fakhfakh E, Moalla K, Daoud S, Farhat N, 
Damak M, Mhiri C. Guillain-Barré syndrome following the first dose of 
Pfizer-BioNTech COVID-19 vaccine: case report and review of reported 
cases. Neurol Sci. 2022;43(2):755–61.

 7. Waheed S, Bayas A, Hindi F, Rizvi Z, Espinosa PS. Neurological complica-
tions of COVID-19: Guillain-Barre syndrome following pfizer COVID-19 
vaccine. Cureus. 2021;13(2): e13426.

 8. Abramson M, Mon-Wei YuS, Campbell KN, Chung M, Salem F. IgA 
Nephropathy After SARS-CoV-2 Vaccination. Kidney Med. 2021;3(5):860–3.

 9. Horino T, Sawamura D, Inotani S, Ishihara M, Komori M, Ichii O. Newly 
diagnosed IgA nephropathy with gross haematuria following COVID-19 
vaccination. QJM. 2022;115(1):28–9.

 10. An QJ, Qin DA, Pei JX. Reactive arthritis after COVID-19 vaccination. Hum 
Vaccin Immunother. 2021;17(9):2954–6.

 11. Bolletta E, Iannetta D, Mastrofilippo V, De Simone L, Gozzi F, Croci S, Bona-
cini M, Belloni L, Zerbini A, Adani C, et al. Uveitis and other ocular compli-
cations following COVID-19 vaccination. J Clin Med. 2021;10(24):5960.

 12. Testi I, Brandão-de-Resende C, Agrawal R, Pavesio C. Group C-VOIES: Ocu-
lar inflammatory events following COVID-19 vaccination: a multinational 
case series. J Ophthalmic Inflamm Infect. 2022;12(1):4.

 13. Saraceno JJF, Souza GM, Dos Santos Finamor LP, Nascimento HM, Belfort 
R. Vogt-Koyanagi-Harada Syndrome following COVID-19 and ChAdOx1 
nCoV-19 (AZD1222) vaccine. Int J Retina Vitreous. 2021;7(1):49.

 14. Maleki A, Look-Why S, Manhapra A, Foster CS. COVID-19 recombinant 
mRNA vaccines and serious ocular inflammatory side effects: real or 
coincidence? J Ophthalmic Vis Res. 2021;16(3):490–501.

 15. Goyal M, Murthy SI, Annum S. Bilateral multifocal choroiditis following 
COVID-19 vaccination. Ocul Immunol Inflamm. 2021;29(4):753–7.

 16. Inagawa S, Onda M, Miyase T, Murase S, Murase H, Mochizuki K, Sakagu-
chi H. Multiple evanescent white dot syndrome following vaccination for 
COVID-19: a case report. Medicine (Baltimore). 2022;101(2): e28582.

 17. Gass JD. Acute posterior multifocal placoid pigment epitheliopathy. Arch 
Ophthalmol. 1968;80(2):177–85.

 18. Goldenberg D, Habot-Wilner Z, Loewenstein A, Goldstein M. Spectral 
domain optical coherence tomography classification of acute posterior 
multifocal placoid pigment epitheliopathy. Retina. 2012;32(7):1403–10.

 19. Li AL, Palejwala NV, Shantha JG, O’Keefe G, Lee CS, Albini T, Yeh S. Long-
term multimodal imaging in acute posterior multifocal placoid pigment 
epitheliopathy and association with coxsackievirus exposure. PLoS ONE. 
2020;15(8): e0238080.

 20. Olguín-Manríquez F, Cernichiaro-Espinosa L, Olguín-Manríquez A, 
Manríquez-Arias R, Flores-Villalobos EO, Kawakami-Campos PA. Unilateral 
acute posterior multifocal placoid pigment epitheliopathy in a convales-
cent COVID-19 patient. Int J Retina Vitreous. 2021;7(1):41.

 21. Atas F, Kaya M, Saatci AO. Acute multifocal placoid pigment epitheliop-
athy-like presentation following the first dose of BNT162B2 COVID-19 
vaccination. Ocul Immunol Inflamm. 2023;31(1):220–23.

 22. Testi I, Vermeirsch S, Pavesio C. Acute posterior multifocal placoid 
pigment epitheliopathy (APMPPE). J Ophthalmic Inflamm Infect. 
2021;11(1):31.

 23. Gonome T, Suzuki Y, Metoki T, Takahashi S, Nakazawa M. Acute posterior 
multifocal placoid pigment epitheliopathy and granulomatous uveitis 
following influenza vaccination. Am J Ophthalmol Case Rep. 2016;4:60–3.

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


	A case of APMPPE-like panuveitis presenting with extensive outer retinal layer impairment following COVID-19 vaccination
	Abstract 
	Background 
	Case presentation 
	Conclusions 

	Background
	Case presentation
	Discussion and conclusions
	Anchor 9
	Acknowledgements
	References


