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INTRODUCTION

Immune recovery uveitis (IRU) is the ocular man-
ifestation of immune reconstitution inflammatory syn-
drome (IRIS), which typically occurs in HIV patients
who have an underlying opportunistic infection and expe-
rience a significant improvement in immune function af-
ter successful treatment with highly active antiretroviral
therapy (HAART) [1-3]. Multiple pathogens associated
with IRIS have been reported including cytomegalovirus
(CMV), varicella-zoster virus, mycobacterium tubercu-
losis, and atypical mycobacterium [3,4]. While predom-
inantly identified in HIV patients, IRU can also present
in non-HIV patients with an immunocompromised sta-
tus, including organ-transplant recipients and individuals
receiving chemotherapy for malignancies [5,6]. In HIV
patients, several weeks after starting HAART, recovery
of the immune system is characterized by a rise in CD4+
T levels of at least 50 cells/uL to a level of 100 cells/uL
[2,3]. Such recovery phase is associated with the onset
of IRU, characterized by potentially sight-threatening
complications such as cataracts, epiretinal membranes,
cystoid macular edema (CME), neovascularization of the
retina or optic disc, and retinal detachment [1-3]. CME is
the most common complication associated with IRU, and
eyes with IRU had a 20-fold higher risk of CME, leading
to significant risk of visual loss [1,7,8].

Conventional treatment for CME secondary to IRU
often involves the administration of systemic or periocu-
lar corticosteroids [2,9]. However, the existing literature
is limited, and the reported efficacy is variable [10-13].
Furthermore, treatment strategies for patients with con-
traindications to systemic steroids have not been firmly
established.

An interleukin-6 (IL-6) receptor antagonist, tocili-
zumab (TCZ), is a fully humanized monoclonal antibody
with dual affinity for both soluble and membrane-bound
IL-6 receptors. TCZ has been approved for the treatment
of rheumatoid arthritis and juvenile idiopathic arthritis by
the US Food and Drug Administration (FDA) since 2011
[14]. Despite its off-label application, TCZ has been re-
ported as a successful treatment for refractory non-infec-
tious uveitis-related CME in several case series [15-17].
Furthermore, findings from a multicenter, randomized tri-
al, STOP-UVEITIS showed that TCZ infusion at two dif-
ferent doses (4 or 8 mg/kg, administered every 4 weeks)
led to improvements in CME when it was employed in
the management of active uveitis [18].

Herein, we report a case of CME secondary to IRU
in a 17-year-old female with a history of CMV retinitis
and T-cell acute lymphoblastic leukemia (T-ALL), who
had contraindications for long-term systemic corticoste-
roid therapy and was successfully managed by intrave-
nous TCZ.
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CASE REPORT

A 17-year-old female was diagnosed with T-ALL
since May 2020, and she had been treated with leuka-
pheresis followed by chemotherapy and oral cortico-
steroids. During the treatment, she developed bilateral
avascular necrosis of the femoral head induced by long-
term usage of oral corticosteroids and was switched to
methotrexate in April 2021. She presented to the Uve-
itis Service at Byers Eye Institute at Stanford University,
Palo Alto, CA in November 2022 with complaints of de-
creased vision and flashes in both eyes for 2 weeks Upon
examination, her best-corrected visual acuity (BCVA)
was 20/30 in both eyes. Intraocular pressure was within
normal limits. Slit-lamp examination was unremarkable
except for 1+ cell in the anterior vitreous of the left eye.
Fundus examination of both eyes showed areas of pe-
ripheral necrotizing retinitis with hemorrhages consistent
with active CMV retinitis in retinal zone 1 and 2. There
was bilateral widespread perivascular sheathing (frosted
branch angiitis) affecting mainly the inferior arcade in the
right eye and all four quadrants in the left eye. Wide-an-
gle fundus autofluorescence (FAF) showed hypo-autoflu-
orescence with a surrounding halo of hyper-autofluores-
cence in the central, hyper-autofluorescence areas in the
peripheral retina in both eyes. Fluorescein angiography
(FA) revealed bilateral macular staining associated with
hypo-fluorescein blocking effects in the posterior pole,
and diffuse areas of leakage in the peripheral retina. On
spectral domain optical coherence tomography (SD-
OCT), there was subretinal fluid in the right eye; both
eyes showed full-thickness retinal hyperreflectivity, dis-
organization, and thinning (Figure 1).

Laboratory test results showed significant leukope-
nia, with white blood cell count and lymphocyte absolute
count at 2400 cells/uL and 240 cells/uL, respectively.
CD4 count was 21 cells/uL. The patient was HIV sero-
negative, indicating the presence of a non-HIV immuno-
deficiency condition likely secondary to her T-ALL/che-
motherapy. Her uveitis workup was unrevealing except
for CMV IgG and IgM positivity. Given the high index
of suspicion for CMV retinitis, the patient was admit-
ted. Due to the sight threatening nature of retina zone 1
CMV retinitis disease [19], intravitreal foscarnet injec-
tions (2.4 mg/0.1 ml) were administered empirically to
both eyes. Systemic antiviral therapy was commenced
with intravenous ganciclovir 5Smg/kg every twelve hours
for three consecutive days while the patient was admit-
ted as an inpatient. The intravitreal foscarnet injections
were repeated three days after the first for both eyes, and
valganciclovir was initiated upon discharged. The poly-
merase chain reaction from the aqueous fluid obtained at
admission was positive for CMV. Two weeks after, the
fundus exam showed resolved retinitis and significant
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Figure 1. Multimodal retinal imaging of active CMV retinitis of the right and left eye. Wide-angle fundus
photography shows active necrotizing retinitis with hemorrhage and vascular sheathing of the right eye (A) and the
left eye (B). Wide-angle fundus autofluorescence (FAF) shows hypo-autofluorescence with a surrounding halo of
hyper-autofluorescence in the central, hyper-autofluorescence areas in the peripheral retina of the right eye (C) and
left eye (D). Late-phase fluorescein angiography (FA) shows leakage on the peripheral retina of the right (E) and left
eye (F). Spectral-domain optical coherence tomography (SD-OCT) of the right eye shows intra- and sub-retinal fluid,
temporal retinal thinning, hyperreflectivity, and disorganization (G) and SD-OCT of the left eye shows temporal retinal

thinning, hyperreflectivity, and disorganization (H).

reduction in vascular sheathing, with improvement of
BCVA to 20/20 in both eyes. Subretinal fluid resolved
completely on SD-OCT with partial reconstitution of the
normal retinal architecture. The patient was maintained
on oral valganciclovir at the dose of 900 mg twice a day
for the next 5 months.

In May 2023, 5 months after successful treatment of
CMV retinitis, the patient noticed decreased vision in her
left eye. Upon examination, BCVA remained 20/20 in the
right eye, but decreased to 20/30 in her left eye. SD-OCT
revealed intra-retinal fluid in the right eye and significant
CME in the left eye. Repeated FA showed optic disc and
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Figure 2. Multimodal retinal imaging of immune recovery uveitis (IRU) of the right and left eye. Wide-angle
fundus photography of the right eye (A) and the left eye (B) are unremarkable except for a residual scar in the superior
nasal site of the left eye. Wide angle FAF of the right eye (C) and left eye (D) show hypo-autofluorescence in the
central and hypo-autofluorescence areas associated with stippled hyper-autofluorescence areas in the peripheral
retina corresponding with the scar from the previous lesions. Late-phase FA of the right (E) and left eye (F) show optic
disc and peripheral peri-vascular leakage (yellow arrows) and staining of the retinal scars (blue arrows). SD-OCT of
the right eye (G) shows temporal atrophy and intra-retinal fluid in the macula. SD-OCT of the left eye (H) shows cystoid

macular edema.

peripheral perivascular leakage during the late phase in
both eyes. Both CMV retinitis reactivation and IRU were
considered as potential diagnoses. But the diagnosis of
IRU was solidified as it was preceded by the patient hav-
ing completed chemotherapy 2 months previously and
she had a normalized lymphocyte and CD4 count (1780
cells/uL and 353 cells/uL respectively). In addition, se-

rum CMV DNA plasma was undetectable, and there were
no clinical signs of CMV retinitis on dilated fundus ex-
amination, wide-angle fundus photography and autofluo-
rescence imaging (Figure 2).

The treatment of IRU for the patient was complicat-
ed because long-term corticosteroid was contraindicated
due to avascular necrosis of the femoral head. Sub-tenon
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Figure 3. SD-OCT of the right and left eye. Before immune recovery uveitis (IRU) treatment, SD-OCT shows
intraretinal fluid in the right eye (A) and CME in the left eye (B). After one cycle of IVMP, SD-OCT shows intraretinal
resolved in the right eye (C) and decreased CME in the left eye (D). After two cycles of tocilizumab (TCZ) infusion, SD-
OCT shows completely resolved CME in right eye (E) and left eye (F).

or intravitreal corticosteroids injection held risks of cat-
aract and ocular hypertension with possible subsequent
glaucoma in this young patient with bilateral diseases
and clear lens. Given the significant CME secondary to
IRU, especially in the left eye, emergent therapy with in-
travenous methylprednisolone (IVMP) infusion (750 mg
daily) for 3 consecutive days was started as a temporal-
izing measure. After one cycle of IVMP, the patient de-
veloped side effects including joint pain, swollen glands,
and back pain; she declined further IVMP citing intolera-
bility. After discussions with her pediatric oncologist and
infectious control specialist, intravenous TCZ infusion
was started at the dose of 8 mg/kg monthly. After two cy-
cles of TCZ treatment, CME resolved completely in both
eyes, and both foveal contours were restored (Figure 3).
FA showed optic disc and perivascular leakage improved
significantly in both eyes. The TCZ infusion therapy was
discontinued after two monthly cycles due to patient’s
wishes, but at the last follow-up, 3 months after the last
infusion, there was no evidence of IRU or CME, and
BCVA was 20/20 in both eyes. The patient’s treatment
course timeline is illustrated in Figure 4 to summarize the
chronological progression.

DISCUSSION

The present case reports a difficult scenario involv-
ing a young non-HIV immunocompromised patient diag-

nosed with CMV retinitis and bilateral IRU. IRU poses a
diagnosis and therapeutic challenges because of ambigu-
ous clinical features, limited treatment options with sub-
optimal outcomes, and potential complications [2]. Treat-
ment strategy was further complicated by multiple factors
including bilateral diseases, clear lens, and a history of
bilateral avascular necrosis of the femoral head induced
by long-term use of oral corticosteroids for T-ALL che-
motherapy. The index report highlights the first reported
case of CME/IRU successfully managed with TCZ, an
IL-6 receptor antagonist.

Our case is a patient with non-HIV immunodeficien-
cy due to chemotherapy for T-ALL, which is uncommon
in recent literature reports [6,20]. Five months after suc-
cessful treatment for CMV retinitis, the patient presented
with inflammatory signs including sub-retinal fluid in the
right eye, significant CME and decreased visual acuity
in the left eye, and bilateral optic disc and perivascular
leakage.

The typical treatment for CME secondary to IRU of-
ten involves the administration of corticosteroids through
various routes. The use of oral corticosteroids has demon-
strated efficacy in resolving CME in patients with IRU
without complications [2,9]. However, the number of
case reported is limited [11,13]. While sub-tenon cortico-
steroid injection could avoid potential problems associ-
ated with systemic corticosteroids in immunosuppressed
patients, only 40% of eyes showed improvement in visual
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Figure 4. Timeline of the patient’s treatment course. Abbreviations: CME, cystoid macular edema; CMV,
cytomegalovirus; IRU, immune recovery uveitis; IVMP, intravenous pulse methylprednisolone; T-ALL, T-cell acute

lymphoblastic leukemia.

acuity [10-12]. In severe cases, intravitreal corticosteroid
injections have been used successfully [21,22], but care
must be taken due to the risk of increased intraocular
pressure, cataracts, and more pertinently as with this case,
CMYV retinitis reactivation [10,12,23,24].

Although the pathogenesis of IRU is still uncertain,
it appears to represent an inflammatory reaction to either
CMV antigen in the eye or low or subclinical levels of
CMV replication and this inflammatory reaction occurs
as the immune system recovers competency [3]. Immu-
nohistological study suggested that IRU may be due to T
cell-mediated reaction to CMV antigen present in inac-
tive CMV retinitis [13]. IL-6 dysregulation has been con-
firmed in chronic inflammatory states [25] and aqueous
of patients with non-infectious uveitic macular edema
[16,26]. Enzyme-linked immunosorbent assay demon-
strated that IL-6 level is higher in the aqueous and vit-
reous of IRU patients with healed CMV retinitis when
compared to controls, suggesting that IL-6 plays a role in
the pathogenesis of IRU [27].

In our case, the prolonged use of oral corticosteroids
initially resulted in bilateral avascular necrosis of the fem-
oral head, a condition that may necessitate additional to-
tal hip replacement — a particularly debilitating outcome,
especially for young patients. Considering the patient’s
clear lens, excellent BCVA and bilateral diseases, the
administration of sub-tenon or intravitreal corticosteroid
injections poses a potential risk of cataract development
and ocular hypertension. At the outset of CME secondary
to IRU, especially in the left eye, high-dose pulse [IVMP
was initially used because of the faster response with the
relative more acceptable safety profile than high-dose oral
corticosteroids in pediatric uveitis [28]. The intention was
to employ IVMP as a temporizing measure to preserve vi-

sion while exploring for an effective corticosteroid spar-
ing agent in a patient with a complex past medical history.
TCZ, a IL-6 receptor antagonist originally approved for
the treatment of rheumatoid arthritis and juvenile idio-
pathic arthritis but emerging as a promising therapeutic
option for immune-mediated conditions beyond its initial
indications [14,16] was eventually decided after discus-
sion with her medical team.

In this case, two monthly cycles of TCZ treatment
demonstrated remarkable efficacy in reducing macular
edema, controlling the inflammatory response associated
with IRU. By targeting the IL-6 pathway, TCZ effectively
modulated the exaggerated immune response without ex-
acerbating the avascular necrosis of the femoral head. To
the best of our knowledge, the successful outcome of this
case is the first to suggest that IL-6 receptor antagonist
could be considered as a treatment for IRU, especially in
patients with contraindications to corticosteroids. Three
months after the last dose, the patient continues to have
a quiescent disease suggesting that TCZ may have a par-
ticular lasting effect on CME secondary to IRU. Possible
adverse events of TCZ include infections, mostly cuta-
neous or soft tissue infection; dyslipidemia, transient de-
creases in neutrophil count and abnormal transaminase,
especially in combination with methotrexate [29]. During
the short period of follow-up, our patient did not experi-
ence any of the aforementioned.

The major limitation of this case report is its retro-
spective nature, short follow-up period and the absence
of a control group. A future study of greater scale, incor-
porating a standard-of-care control arm, will be essential
to study and confirm the efficacy and investigate the long-
term safety profile of TCZ in CME secondary to IRU.

In conclusion, the present case reports a young non-
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HIV immunocompromised patient diagnosed with CMV
retinitis and subsequent bilateral CME secondary to IRU
and was successfully treated by TCZ, an IL-6 receptor
antagonist. This report expands the treatment spectrum
of TCZ beyond typical non-infectious uveitis. The index
case provides a foundation for future investigations and
expands the armamentarium of clinicians facing similar
therapeutic dilemmas.
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