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Abstract

A 34-year-old Japanese person with male gender identity who had been taking intramuscular injection of methyltestosterone
depot for || years after bilateral mastectomy noticed blurred vision 5 days after the second vaccination for COVID-19
(Tozinameran; Pfizer-BioNTech) in the interval of 3 weeks following the first vaccination. The patient was diagnosed as
granulomatous iritis with mutton-fat keratic precipitates and small iris nodules at the pupillary margin in the right eye and
began to have 0.1% betamethasone eye drops with good response. The patient, however, continued to have fever and
malaise and showed a high level of serum soluble interleukin-2 receptor (sIL-2R) even 4 weeks after the second vaccination.
Computed tomographic scan disclosed mediastinal and bilateral hilar small lymphadenopathy together with limited granular
lesion in the right lung. Gallium-67 scintigraphy demonstrated high uptake not only in mediastinal and hilar lymph nodes
but also in bilateral parotid glands. Right parotid gland biopsy revealed noncaseating granulomas and proved pathological
diagnosis of sarcoidosis. The systemic symptoms were relieved by oral prednisolone 20 mg daily. Even though the causal
relationship remains undetermined, this case is unique at the point that vaccine-associated uveitis led to the detection of
pulmonary lesions and lymphadenopathy, resulting in clinical and pathological diagnosis of sarcoidosis. In literature review,
3 patients showed sarcoidosis-like diseases after COVID-19 vaccination: 2 patients were diagnosed clinically as Lofgren
syndrome with acute onset of erythema nodosum and ankle swelling, with or without mediastinal and hilar lymphadenopathy,
whereas | patient with mediastinal lymphadenopathy but no uveitis was diagnosed pathologically by biopsy as sarcoidosis.
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Background

Uveitis is the state of intraocular inflammation and occurs
either in association with systemic inflammatory diseases or

in isolation only involving the unilateral eye or both eyes.
Well-known systemic diseases which frequently develop
uveitis are sarcoidosis,"? Behcet disease,® Vogt-Koyanagi-
Harada disease, tubulointerstitial nephritis,* and inflamma-
tory bowel disease.’ Furthermore, diabetes mellitus, as a
common disease, is sometimes diagnosed at first by the
onset of iritis called diabetic iritis. Based on the main loca-
tion of inflammation in the eye tissue, uveitis is classified
into anterior uveitis (iritis or iridocyclitis) and posterior uve-
itis (retinitis or choroiditis) and their combination called
panuveitis. Based on the nature of inflammation, uveitis is
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also classified as granulomatous and non-granulomatous
uveitis. Sarcoidosis is a most frequent cause for granuloma-
tous uveitis.

Vaccine-associated uveitis is a key phrase in the list of
differential diagnosis of uveitis and has been reported to
occur after vaccinations for different disease targets.®®
Recently, tens of millions of people even in Japan have
undergone newly developed vaccines for coronavirus dis-
ease 2019 (COVID-19) which is caused by an infection with
severe acute respiratory syndrome coronavirus-2 (SARS-
CoV-2).° Uveitis and conjunctivitis are noted as eye manifes-
tations of COVID-19,'” but has not been listed as a major
adverse event in series of clinical trials for COVID-19 vac-
cines.!1? Later, vaccine-associated uveitis has been sug-
gested to occur after COVID-19 vaccination by many case
reports.!*?? Summary of preceding cases in the literature is
given as tables in some reports'>!* and large series of patients
with uveitis after COVID-19 vaccination were described in
most recent articles.?*?? In this study, we described a
Japanese patient with COVID-19 mRNA vaccine—associated
uveitis who showed persistent fever with malaise and was
diagnosed clinically and pathologically as sarcoidosis by
parotid gland biopsy.

Case Report

A 34-year-old Japanese person with male gender identity had
fever up to 38.6°C next day after the second vaccination for
COVID-19 (Tozinameran; Pfizer-BioNTech, New York, NY,
USA) in the interval of 3 weeks following the first vaccina-
tion. On day 2, the patient had persistent fever and visited a
local hospital. The chest plain x-ray film showed nothing
particular and blood examination was within normal limits.
Nasopharyngeal SARS-CoV-2/influenza virus antigen test
was negative. On day 5, the patient began to have a blurred
vision and injection in the right eye, together with fever, mal-
aise, and appetite loss and continued to have eye and sys-
temic symptoms until day 20 when the patient visited a local
eye doctor. The patient was pointed to have bilateral iritis
and referred to Okayama University Hospital.

On the first visit, the best-corrected visual acuity in deci-
mals was 1.0 in the right eye and 1.2 in the left eye. The intra-
ocular pressure was 8 mm Hg in the right eye and 9 mm Hg in
the left eye. The right eye had 2+ mutton-fat keratic precipi-
tates, together with synechia iris posterior with small iris nod-
ules in the lower half of the pupillary margin but no aqueous
cells (Figure 1A and 1B). Gonioscopy revealed several small
peripheral anterior synechiae in the right eye. The left eye had
a few keratic precipitates and no aqueous cells (Figure 1C).
The retina and optic disks in both eyes were normal (Figure
1D-1G). Physical examinations detected no particular find-
ings, including no skin rashes. Repeated test for SARS-CoV-2
was negative by polymerase chain reaction of the nasopha-
ryngeal swab. Soluble interleukin-2 receptor (sIL-2R) was
elevated to 691.7 U/mL while blood angiotensin-converting

enzyme activity was within the normal range at 14.1 U/L.
Serological tests for syphilis, including rapid plasma reagin
test and treponemal pallidum latex agglutination, were both
negative. Interferon-y-releasing assay with T-SPOT (Oxford
Immunotec, Ltd., Oxfordshire, UK) was negative as well. In
the past history, the patient had undergone bilateral mastec-
tomy for gender identity disorder at the age of 23 years, and
since then, had been taking intramuscular injection of methyl-
testosterone depot 125 mg every 3 weeks.

Eye drops the patient used was changed from 0.1% fluo-
rometholone 4 times daily in the right eye to 0.1% betameth-
asone 6 times daily in the right eye and twice daily in the left
eye. In a week, iritis in the right eye became milder but the
patient continued to have fever, malaise, and lumbago. Chest
to abdominal computed tomographic scan disclosed mild
enlargement of mediastinal and bilateral hilar lymph nodes
(Figure 2B), together with lobular granular shadows in right
upper and lower lobes (Figure 2A). Serum sIL-2R was fur-
ther elevated to 1426.5 U/mL while serum level of 1gG4
remained with normal range at 12.5 mg/dL. Because of per-
sistent fever and malaise in the following 2 weeks, the patient
was hospitalized for systemic investigation. After admission,
the patient underwent gallium-67 scintigraphy which showed
high uptake in bilateral parotid glands (Figure 2D), together
with mild uptake in the mediastinal and bilateral hilar lymph
nodes (Figure 2C). Right parotid gland needle biopsy dem-
onstrated noncaseating granulomas (Figure 2E, 2F), leading
to the diagnosis of sarcoidosis. The patient began to take oral
prednisolone 20 mg daily, leading to the subsidence of fever
and malaise. The patient continued to use 0.1% betametha-
sone eye drops and had no iritis anymore in the right eye in a
month.

Discussion

The present patient noticed blurred vision in the right eye
about 5 days after the second intramuscular inoculation of
mRNA vaccine for COVID-19 and was diagnosed clinically
to have uveitis about 3 weeks after the inoculation. The right
eye was mainly involved with uveitis, and the nature of intra-
ocular inflammation was called more precisely as granuloma-
tous iritis which presented mutton-fat keratic precipitates and
small iris nodules with synechia iris posterior at the pupillary
margin. Uveitis responded well to corticosteroid eye drops.
However, the patient continued to have fever and malaise even
in 4 weeks after the second inoculation, and systemic exami-
nations successfully led to the diagnosis of sarcoidosis.

The present patient fulfilled the diagnostic criteria for sar-
coidosis: 2 or more organs (eye and lung) with typical signs
are involved clinically and noncaseating granulomas were
pathologically proven by needle biopsy at the parotid gland.?>?*
Based on the time sequence of event, sarcoidosis in this patient
would be induced by COVID-19 mRNA vaccine inoculation.
At least, we assume that this patient might have a predisposing
factor for the development of sarcoidosis and that
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Figure 1. Slit-lamp biomicroscopy at the initial visit. Note mutton-fat keratic precipitates (white arrows, A) and fibrin deposition (black
arrowheads, A) on the lens surface with synechia iris posterior and small iris nodules at the pupillary margin in the right eye. Also note
ciliary injection in the right eye (B) in contrast with the normally appearing left eye (C). The retina appears normal in the right eye (D)
and the left eye (E). Optical coherence tomography shows normal macula in the right eye (F) and the left eye (G).

the inflammation induced by the vaccination may have led to
systemic sarcoidosis. Reactivation of uveitis by COVID-19
mRNA vaccination has been indeed reported as a case report.?

From the viewpoint of eye manifestations, it should be
noted that the patient only presented so-called anterior seg-
ment inflammation (anterior uveitis) as granulomatous iri-
tis but did not show posterior segment inflammation
(posterior uveitis) such as retinal segmental periphlebitis
and snowball-like vitreous opacity, which are characteristic
to sarcoidosis.?> As COVID-19 vaccine-associated retinal
manifestations have been reported so far,?6-*° fundus imag-
ing with optical coherence tomography in this patient was
performed but did not detect any abnormalities in the retina

and choroid. In this patient, we might be simply looking at
the early phase of intraocular inflammation caused by sar-
coidosis. The presumed early phase of sarcoidosis in this
patient would be also supported by limited lung-field
lesions and small hilar and mediastinal lymphadenopathy.
In addition, bilateral parotid glands were not enlarged to be
detected clinically. The patient also did not show skin man-
ifestations. Under the circumstances without an indicative
clue, gallium-67 scintigraphy was a key diagnostic proce-
dure which led to parotid gland biopsy.

Based on the rationale presented above, the early phase of
sarcoidosis, involving at least the eyes, right lung field, hilar
and mediastinal lymph nodes, and parotid glands, would be
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Figure 2. Chest computed tomography performed 10 days after the initial visit, showing ground-glass opacity lesions in the right lung
(arrow, A) and mild bilateral hilar lymph nodes enlargement (arrows, B). Gallium-67 scintigraphy further investigated 2 weeks after the
computed tomography, showing abnormal uptakes in bilateral hilar lymphadenopathy (C) and bilateral parotid glands (D). Needle biopsy
in the right parotid gland, showing noncaseating granulomas (arrows in E and F). Hematoxylin-eosin stain. White scale bar = 500 pm in
E and 100 um in F.

considered as the sequelae of the COVID-19 mRNA vaccine  vaccination (Table 1).3' These 2 patients showed erythema
inoculation. To the best of our knowledge, 2 cases have been =~ nodosum and bilateral ankle swelling in common, and with
reported to develop Lofgren syndrome after the COVID-19 or without hilar and mediastinal lymphadenopathy, and was
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diagnosed as Lofgren syndrome without performing biopsy.>!
Lofgren syndrome is considered as an acute type of sarcoid-
osis-like disease and is characterized by mediastinal and
hilar lymphadenopathy, ankle swelling, and skin rashes as
erythema nodosum.’?33 A case of Lofgren syndrome has
been also reported to occur in close temporal association
with COVID-19.34 The other report of a patient with medias-
tinal lymphadenopathy proven by biopsy as sarcoidosis
(Table 1) has emphasized that care must be taken to read the
results of fluorodeoxyglucose positron emission tomography
after the COVID-19 vaccination.? Furthermore, sarcoidosis-
associated uveitis was reported to develop after influenza
vaccination®® and varicella-zoster ~virus vaccination
(Shingrix, GlaxoSmithKline, Brentford, UK).?

The accumulation of cases with sarcoidosis sequel to vac-
cination will lead to understanding of the unknown patho-
genesis of sarcoidosis. Old literatures suggested that BCG
(Bacillus Calmette-Guerin) vaccination would be linked to
the onset of sarcoidosis.*® More recently, juvenile sarcoid-
osis, which is now designated as Blau syndrome in the entity
of autoinflammatory diseases,* has been reported to develop
after BCG vaccination.***! In the light of the present case
with presumed COVID-19 mRNA vaccine—associated sar-
coidosis, immunological perturbation as a result of vaccina-
tion might underlay the onset of sarcoidosis. As the specific
entity of uveitis, Vogt-Koyanagi-Harada disease has been
reported to develop after COVID-19 vaccination.*? The man-
ifestations of Vogt-Koyanagi-Harada disease-like uveitis
have been known to be induced by immune checkpoint
inhibitors as well.** COVID-19 vaccination would lead to
abnormal regulation of the immune system to develop differ-
ent kinds of uveitis such as sarcoidosis and Vogt-Koyanagi-
Harada disease.

In conclusion, the present patient was unique at the point
that presumed COVID-19 mRNA vaccine—associated uveitis
led to the diagnosis of sarcoidosis which fulfilled the clinical
and pathological diagnostic criteria for sarcoidosis. It
remains to be determined whether COVID-19 vaccination
and the onset of sarcoidosis in the present patient would be
just a coincidence in the time course of the disease or would
have a causal relationship.
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