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Abstract
Purpose To investigate and compare the clinical features of cytomegalovirus (CMV) retinitis after solid organ transplantation
(SOT) and hematopoietic stem cell transplantation (HSCT) and to determine the poor prognostic factors.
Methods Patients consulted to the ophthalmology department for CMV viremia after transplantation between March 2008 and
February 2018 and followed for more than 6 months were analyzed. Medical records regarding demographic, serologic, and
ocular characteristics were compared between the SOT and HSCT groups. Factors associated with poor visual outcomes were
determined with logistic regression.
Results CMV retinitis developed in 11.3% of patients with CMV viremia following transplantation. In the SOT group (25 eyes/
18 patients) and the HSCT group (33 eyes/21 patients), CMV retinitis occurred at 5.8 months and 3.7 months post-transplan-
tation, respectively. Mortality was significantly higher in the HSCT group (52.4% vs. 5.6%, P < 0.001). During the mean 11.7
months of follow-up, visual acuity tended to be aggravated (P = 0.087) despite antiviral treatment, which was especially notable
in the SOT group (P = 0.028). Six eyes (10.3%) underwent vitrectomy due to retinal detachment, most of which (5 eyes) were in
the SOT group. Multivariate logistic regression analysis showed that the presence of concurrent CMV disease (OR = 14.11, P =
0.009) and foveal involvement (OR = 114.85, P = 0.001) were poor prognostic factors.
Conclusion Clinical manifestations of CMV retinitis differed between the HSCT and SOT group. Concurrent CMV diseases and
foveal involvement were associated with poor visual outcomes in CMV retinitis following transplantation.
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Introduction

Cytomegalovirus (CMV) retinitis is a severe retinal disease
usually observed in immunocompromised patients that may
result in visual loss unless timely diagnosis and proper treat-
ment are made [1, 2]. Although the retina is the most common

site of CMV disease in patients with acquired immune defi-
ciency syndrome (AIDS), the incidence of CMV retinitis in
such patients has declined with the advancement of highly
active antiretroviral therapy [3, 4]. On the other hand, the
increasing number of transplant recipients is predisposed to
a higher incidence of CMV retinitis and CMV diseases due to
their prolonged survival [5–7].

Organ transplantation can be largely divided into solid or-
gan transplantation (SOT) [8, 9] and hematopoietic stem cell
transplantation (HSCT) [10, 11]. In general, patients with
HSCT and established CMV diseases tend to present with
poor systemic prognosis, which might be attributed to higher
CMV viral load, lymphopenia, or CMV-specific T cell immu-
nodeficiency [12]. Accordingly, patients who undergo HSCT
have been shown to have a higher incidence of CMV pneu-
monia and related mortality rate than those who undergo SOT
[13].

Numerous studies have described the clinical features of
CMV retinitis in patients undergoing either HSCT or SOT;
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however, reports on side-by-side comparisons of the two
groups in terms of CMV retinitis remain scarce [2, 14]. In
our present study, we investigated the clinical features of
CMV retinitis in transplant recipients and compared them ac-
cording to the type of transplantation, i.e., SOT and HSCT.
We also determined the factors associated with poor visual
outcomes in these patients.

Materials and methods

Study subjects

In this retrospective, observational, single-center study, we
reviewed the medical records of all consecutive patients diag-
nosed with CMV retinitis following SOT or HSCT between
March 2008 and February 2018 at Asan Medical Center
(Seoul, Korea). During this 10-year period, a total of 344
transplant recipients were diagnosed with CMV viremia sero-
logically or by blood polymerase chain reaction (PCR) and
were referred to ophthalmologists for the screening of CMV
retinitis. Among these patients, only those who were con-
firmed to have CMV retinitis by retinal specialists and were
followed for more than 6 months after the diagnosis were
included in the present analysis.

Criteria for exclusion were as follows: patients with ex-
tremely poor systemic conditions that hinder proper ocular
examination; patients with a follow-up period of less than 1
month after the diagnosis of CMV retinitis. All procedures of
this study conformed to the principles of the Declaration of
Helsinki, and the study was approved by the Institutional
Review Board of Asan Medical Center (2018-0815).

Screening for CMV viremia and protocols for systemic
preemptive therapy and ocular screening tests

Patients undergoing transplantation at Asan Medical Center
are routinely checked for the presence of CMV viremia in
their peripheral venous blood for a certain period of time after
the transplantation. Blood examinations were carried out ei-
ther with CMV antigenemia assay (Light Diagnostics CMV
pp65 antigenemia assay; Millipore Corp., Temecula, CA,
USA) or with automated, real-time, quantitative polymerase
chain reaction (PCR) with a detection threshold of 500
copies/ml. Generally, in the SOT group, the blood CMV
check-up was performed every week in the first postoperative
month, biweekly in the next month, and subsequently every 4
weeks until the 6th postoperative month. In the HSCT group,
the blood CMV check-up was performed every week from the
3rd postoperative week to the 3rd postoperative month and
subsequently every 4 weeks until the 6th postoperative month.
A detailed screening protocol for the presence of CMV vire-
mia was individualized on the basis of the transplanted organ,

patient's immune status, and previous results of CMV viremia.
However, the systemic treatment strategy was not significant-
ly different between SOT and HSCT groups. Systemic antivi-
ral treatments, such as intravenous ganciclovir (10 mg/kg/day)
or oral valganciclovir (1800 mg/day), were started for patients
with positive CMV results. The positive thresholds for the
systemic treatment were CMV antigenemia (> 50/200,000
cells) or positive CMV PCR results in both SOT and HSCT
groups. Systemic foscarnet (60 mg/kg IV every 8 h or 90
mg/kg every 12 h) was used in cases in which the systemic
ganciclovir treatment could not be used because of severe
neutropenia or a ganciclovir-resistant CMV infection.
Simultaneously, as the systemic therapy began, the patients’
positive results in CMV antigen or CMV PCR tests were
referred to ophthalmologists for fundus examination to search
for retinal lesions resulting from CMV infection. Or, patients
with negative results were also referred to the ophthalmology
department when they had any ocular symptoms.

Ocular evaluation and treatments

All patients showing possible lesions of CMV manifestations
at the primary screening were referred to retinal specialists and
thoroughly examined. At the initial and following visits, all
patients underwent detailed ophthalmologic examinations that
included a review of ophthalmologic history, measurement of
visual acuity, slit-lamp biomicroscopy, and funduscopic ex-
aminations through dilated pupils by retinal specialists.
Steering fundus photograph was used from March 2008 to
February 2012 and ultra-widefield fundus photography
(Optos 200Tx system, Optos plc, Dunfermline, UK) was used
from March 2012 to February 2018.

CMV retinitis was treated with systemic antiviral therapy
as described above. Intravitreal ganciclovir injection (2 mg/
0.1 ml) was added in the following circumstances: (1) CMV
retinitis not improving after systemic ganciclovir/foscarnet
treatment; (2) zone 1 involvement of the CMV retinitis; (3)
systemic ganciclovir treatment could not be used because of
severe side effects of the antiviral treatment (e.g., severe neu-
tropenia). The number and interval of ganciclovir injection
were determined depending on the treatment response as well
as the size and location of the lesion. Ocular injection was not
performed in patients who refused treatment because of short
remaining life expectancy or those with general conditions too
poor to expect adequate coordination for injection procedures.

Analysis

The following variables were analyzed in the cohort of pa-
tients with documented CMV viremia: (1) demographics
and systemic disease-associated variables (i.e., age, sex, total
follow-up duration, time from organ transplantation to diag-
nosis of CMV retinitis, prevalence of CMV retinitis among
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CMV viremia, concurrent CMV infection, such as CMV
gastroinstestinal disease or CMV pneumonia, in which the
presence of CMV is detectable in clinical specimens, presence
of graft-versus-host disease, transplanted organ, underlying
systemic disease, and mortality); (2) serologic variables (i.e.,
peak/preceding level [just before the diagnosis of CMV reti-
nitis] of CMV DNA PCR, peak/preceding level of CMV
antigenemia assay, time from initial viremia to the diagnosis
of CMV retinitis, duration of positive results in CMV viremia
tests, and absolute neutrophil count (ANC) at diagnosis); and
(3) ocular characteristics and ocular treatment-related vari-
ables (i.e., visual acuity at baseline and each visit, presence
of macular involvement, presence of other ocular complica-
tions, and the number and timing of intravitreal ganciclovir
injections and/or vitrectomy). Involved zones of CMV retini-
tis were categorized into zones 1, 2, and 3 (from the posterior
pole to the peripheral retina) as described in a previous study
from our group[15].

Descriptive statistics were evaluated in order to analyze the
baseline characteristics of subjects and expressed as number
and percentage for categorical variables and median (1st quar-
tile–3rd quartile) for continuous variables. For comparison be-
tween the SOT group and the HSCT group, Fisher’s exact test
was used for categorical variables and the Mann-Whitney U
test was used for continuous variables. Factors associated with
poor final visual outcome (< 20/200) were analyzed as well.
Odds ratios (ORs) for associations among potential risk fac-
tors were obtained using the binary logistic regression analy-
sis. Univariate analyses were separately performed for each
variable and the variables with probability values less than 0.1
in the univariate analysis were included in the multivariate
regression analysis model. A forward elimination process
was used to develop the final multivariate model, and ORs
with 95% confidence intervals (CIs) were calculated. P values
lower than 0.05 were considered to denote statistical signifi-
cance. All statistical analyses were performed using SPSS
version 21.0 software (IBM Corp., Armonk, NY, USA).

Results

A total of 58 eyes of 39 patients were included in the analysis
(SOT, 25 eyes of 18 patients; HSCT, 33 eyes of 21 patients).
The prevalence of CMV retinitis among the patients with se-
rologically proven CMV viremia was 11.3% (39 out of 344),
which was higher in the HSCT group than in the SOT group
(15.4% vs. 8.7%, P = 0.052). The basic demographic infor-
mation of both groups is presented in Table 1. The median age
was 39.0 [IQR, 19.0–55.0] years and the HSCT group was
younger than the SOT group (19.0 [9.0–41.5] vs. 52.5 [41.8–
58.5] years, P < 0.001). After the diagnosis of CMV retinitis,
the entire study cohort was followed for 11.7 [2.6–26.1]
months, and the follow-up period was shorter in the HSCT

group than in the SOT group (3.6 [1.6–14.6] vs. 20.4 [11.5–
44.3] months, P = 0.026). The median time from transplanta-
tion to CMV retinitis diagnosis was 126.0 [76.0–239.0] days.

The earliest onset of CMV retinitis was observed at 36 days
in the HSCT group and 113 days in the SOT group, and the
median days from transplantation to CMV retinitis were 112.0
and 174.5, respectively (P = 0.283). Concurrent CMV dis-
eases, such as gastrointestinal CMV diseases and CMV pneu-
monia, were observed in 2 and 3 patients in the HSCT group,
respectively. GVHD was more frequently present in patients
with HSCT (42.9% vs. 5.6%, P = 0.023) and treated with
steroid and immunosuppressant therapy. The mortality rate
during the follow-up period was 30.8% in the entire cohort
and was significantly higher in the HSCT group (52.4% vs.
5.6%, P < 0.001). In order to rule out age-related effects, we
compared the adult patients in the HSCT group (18 eyes of 12
patients) with the SOT group and found that the results were
similar to those acquired in the HSCT group as a whole. The
underlying diseases and transplanted organs are listed in
Supplementary Table 1. Among the SOT group, kidney
(38.9%) and liver (33.3%) were the most common organs
for transplantation.

Serologic tes t resul ts for CMV are shown in
Supplementary Table 2. CMV DNA PCR examination pre-
sented the quantitative difference between the two groups; the
peak level (P < 0.001) and the preceding level (P = 0.002)
were higher in the HSCT group. In CMV antigenemia assay,
the level of CMV antigen was not significantly different be-
tween the two groups, both for the peak level (P = 0.354) and
the preceding level (P = 0.555). In 16 (41%) out of 39 patients,
systemic antiviral treatment was started without preceding
antigenemia, as their CMV PCR tests showed positive results.
The median time lag between initial CMV viremia to the
diagnosis of CMV retinitis was 59 days and was not signifi-
cantly different between the two groups (P = 0.120). ANC at
the diagnosis of CMV retinitis was 1550, which was slightly
higher in the HSCT group (P = 0.086).

Visual acuity tended to decrease at follow-up despite anti-
viral therapy (Table 2), which was especially notable in the
SOT group (P = 0.028). In the HSCT and SOT groups, bilat-
eral involvement was noted in 57.1% and 38.8% (P = 0.341),
and foveal involvement was noted in 12.1% and 4.0% (P =
0.275). As for zonal involvement, central involvement was
commonly observed in HSCT. The number of eyes that re-
ceived intravitreal ganciclovir injection was not significantly
different between the two groups (45.5% vs. 54.2%, P =
0.621). The number of intravitreal ganciclovir injections was
significantly lower in the HSCT group (2.1 ± 2.9 vs. 10.4 ±
14.5, P = 0.002). Five patients in the HSCT group and one
patient in the SOT group could not receive ganciclovir injec-
tion due to poor general condition. Six eyes (10.3%)
underwent vitrectomy due to retinal detachment, most of
which (5 eyes) were in the SOT group.
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Logistic regression analyses were performed to determine
the factors associated with poor visual prognosis (< 20/200)
(Table 3). In univariate analyses, age (P = 0.027), concurrent
systemic CMV disease (P = 0.020), mortality during follow-
up (P = 0.015), zone 1 involvement (P = 0.049), and foveal
involvement (P = 0.006) were identified as possible prognos-
tic factors for poor visual outcomes. In multivariate analysis,
the presence of concurrent CMV disease (OR = 14.11, P =
0.009) and foveal involvement (OR = 114.85, P = 0.001) were

shown to be significantly associated with poor final visual
outcomes.

Discussion

In this study, we performed a comprehensive analysis of
CMV retinitis in transplant recipients. CMV retinitis devel-
oped in 11.3% of patients with CMV viremia at a median of

Table 2 Ocular characteristics of the patients

Total (58 eyes of 39
patients)

SOT (25 eyes of 18
patients)

HSCT (33 eyes of 21
patients)

P
value

VA at baseline (in logMAR, mean ± SD) 0.30 ± 0.49 0.23 ± 0.63 0.37 ± 0.31 0.360

VA at last follow-up (in logMAR, mean ± SD) 0.38 ± 0.51 0.37 ± 0.65 0.39 ± 0.32 0.885

P value between baseline and last follow-up 0.087 0.028 0.753 -

Laterality (right/left) 28/30 10/15 18/15 0.272

Bilateral involvement, N (%) 19 (48.7) 7 (38.8) 12 (57.1) 0.341

Foveal involvement, N (%) 5 (8.6) 1 (4.0) 4 (12.1) 0.275

Zone involvement, N (%)

Zone 1 19 (32.8) 5 (20.0) 14 (42.4) 0.169

Zone 2 36 (62.1) 18 (72.0) 18 (54.5)

Zone 3 3 (5.2) 2 (8.0) 1 (3.0)

Eyes with intravitreal ganciclovir injections, N (%) 28 (48.3) 13 (54.2) 15 (45.5) 0.621

Number of intravitreal ganciclovir injections (mean ±
SD)

5.6 ± 10.4 10.4 ± 14.5 2.1 ± 2.9 0.002

Eyes with vitrectomy, N (%) 6 (10.3) 5 (20.0) 1 (3.0) 0.036

HSCT, hematopoietic stem cell transplantation; logMAR, the logarithm of minimal angle of resolution; SD, standard deviation; SOT, solid organ
transplantation; VA, visual acuity

Table 1 Demographics of the patients with cytomegalovirus retinitis who underwent organ transplantation

Total (58 eyes of 39 patients) SOT (25 eyes of 18 patients) HSCT (33 eyes of 21 patients) P value

Prevalence, N (%) 39/344 (11.3) 18/208 (8.7) 21/136 (15.4) 0.052

Age in years, median (IQR) 39.0 (19.0–55.0) 52.5 (41.8–58.5) 19.00 (9.0–41.5) < 0.001

Sex, N (male/female) 28/11 12/6 16/5 0.157

Follow-up duration in months, median
(IQR)

11.7 (2.6–26.1) 20.4 (11.5–44.3) 3.6 (1.6–14.6) 0.026

Transplantation to CMVR in days,
median (IQR)

126.0 (76.0–239.0) 174.5 (113.0–231.0) 112.0 (36.0–244.0) 0.283

Concurrent CMV diseases

Gastrointestinal disease, N (%) 2 (5.1) None 2 (9.5) -

Pneumonia, N (%) 3 (7.7) None 3 (14.3) -

GVHD, N (%) 10 (25.6) 1 (5.6) 9 (42.9) 0.023

Acute/chronic, N 7 / 3 0 / 1 7 /2 0.080

Severity, 1:2:3:4, N 3:5:2:0 0:0:1:0 3:5:1:0 0.312

Mortality rate, N (%) 12 (30.8) 1 (5.6) 11 (52.4) < 0.001

Duration between diagnosis of CMVR to death
in days, median (IQR)

133.5 (47.8–437.0) 338 133.0 (46.0–465.0) -

CMV, cytomegalovirus; CMVR, cytomegalovirus retinitis; GVHD, graft-versus-host disease; HSCT, hematopoietic stem cell transplantation; IQR,
interquartile range; SOT, solid organ transplantation
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four months after transplantation; specifically, CMV retinitis
tended to develop more frequently in the HSCT group than in
the SOT group. The HSCT group had more severe presenta-
tions and a significantly higher mortality rate than did the SOT
group. During follow-up, patients with CMV retinitis tended
to show visual loss despite antiviral treatments, which was
more notable in the SOT group. The presence of concurrent
CMV disease and foveal involvement were poor prognostic
factors for CMV retinitis following transplantation. To the
best of our knowledge, this is the first study to compare the
clinical findings of CMV retinitis according to the type of
organ transplantation.

The prevalence of CMV retinitis among patients with
CMV viremia was higher in the HSCT group than in the
SOT group with a marginal statistical significance. And the
HSCT group had more patients in whom CMV retinitis oc-
curred early during follow-up. These results are in line with
those of a previous study that compared CMV diseases after
kidney transplantation and HSCT [14]. The higher prevalence
of CMV retinitis in the HSCT group may be explained by the
higher viral load; even with a lower cut-off value of CMV
antigenemia, the HSCT group had a higher viral load than
did the SOT group as shown with antigenemia test and
DNA PCR. In a previous study, patients undergoing HSCT
achieved more intense immunosuppression than those under-
going SOT, which resulted in greater intensity and frequency
of neutropenia [16]. In another study, the HSCT group was
shown to be more susceptible to opportunistic infections than
the SOT group in the process of re-establishing the immune
system after transplantation [17]. Likewise, in our study pop-
ulation, only those in the HSCT group had concurrent CMV

diseases. Considering the higher prevalence of CMV retinitis
following HSCT despite the use of systemic ganciclovir in
preemptive therapy, more frequent and close observations to
detect retinal lesions for possible CMV retinitis are required
for patients who undergo HSCT.

The HSCT group tended to have a more severe form of
CMV retinitis, as a higher proportion of patients had bilateral
or foveal involvement; as such, baseline visual acuity was
poorer in the HSCT group. However, due to the poorer gen-
eral condition and higher mortality rate, the HSCT group had
a significantly shorter follow-up duration. As a result, the SOT
group, whose a life expectancy was expected to be longer than
in the HSCT group, showed significant deterioration of visual
acuity and a higher incidence of retinal complications requir-
ing vitrectomy during follow-up. In addition, the SOT group
received more ocular treatments such as intravitreal ganciclo-
vir injection, which is plausible because the HSCT group had
less opportunity for receiving ophthalmic treatments. In our
study population, ocular treatment was discontinued in a con-
siderable portion of the HSCT patients whose macular were
intruded with CMV lesions due to poor general condition.

Despite the seemingly poor outcomes noted in the HSCT
group, we found that HSCT itself was not an independent risk
factor associated with poor visual outcomes of CMV retinitis
after transplantation. Rather, the presence of concurrent CMV
disease and foveal involvement were found as significant risk
factors. Despite receiving antiviral treatment, these patients
still had poor visual prognosis. However, our results on the
worsening of visual acuity despite treatment in CMV retinitis
should not be interpreted as diminishing the importance of
proper treatment in CMV retinitis. CMV retinitis is an

Table 3 Logistic regression analyses of factors associated with poor visual prognosis (< 20/200)

Univariate analysis Multivariate analysis

OR 95% CI P OR 95% CI P

Demographics

Age 0.958 0.922–0.995 0.027

HSCT (vs. SOT) 2.347 0.553–9.957 0.124

Concurrent CMV disease 5.694 1.318–24.611 0.020 14.107 1.976–99.592 0.009

Mortality during FU 5.727 1.410–23.267 0.015

Serologic characteristics

Peak CMV PCR level 0.851 0.426–1.698 0.646

ANC at diagnosis, count 1.000 0.899–1.115 0.196

Viremia period in days 0.996 0.989–1.004 0.996

Ocular characteristics

Zone 1 involvement (vs. zone 3) 1.167 0.089–15.321 0.049

Foveal involvement 26.286 2.555–270.456 0.006 114.845 6.291–2096.534 0.001

Baseline VA 1.523 0.616–25.611 0.810

ANC, absolute neutrophil count; CMV, cytomegalovirus; CI, confidence interval; FU, follow-up; HSCT, hematopoietic stem cell transplantation; OR,
odds ratio; PCR, polymerase chain reaction; SOT, solid organ transplantation; VA, visual acuity
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opportunistic infection due to its intrinsic nature, and retinal
lesions often improve as the general condition recovers.
Therefore, we need to consider prompt and more aggressive
systemic and local treatment including intraocular ganciclovir
injection for such patients to prevent retinal complications and
improve visual outcomes.[18]

The current study has several limitations including its
retrospective design and the short follow-up period of the
HSCT group. We recognize that it is hard to draw many
robust conclusions from this study because of the consid-
erable heterogeneity in age or disease state between the
two groups. However, the clinical outcomes maintained
the same trend when analyzing the results for adult pa-
tients. Moreover, possible confounders in the comparison
of both groups were difficult to control because of the
relatively small number of subjects. Nevertheless, as far
as we are aware, no other studies have been conducted to
compare the clinical features of CMV retinitis between
SOT and HSCT. In this context, we believe that our data
provide meaningful clinical outlooks in this grey area of
limited experience.

In summary, the ophthalmic results and general prognosis
in CMV retinitis were significantly different between SOT
and HSCT. Whereas CMV retinitis in the HSCT group
showed poorer initial presentation, the SOT group showed a
prolonged deteriorating clinical course. Overall, concurrent
CMV diseases and foveal involvement were significantly as-
sociated with poor final visual outcomes. Therefore, when
examining patients with CMV retinitis after transplantation,
these clinical features may be considered in order to choose
the appropriate treatment strategy and predict the prognosis.
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