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Introduction
Impaired cellular immunity after allogeneic 
hematopoietic stem cell transplantation (HSCT) 
may lead to cytomegalovirus (CMV) reactivation, 
which is associated with increased risk of CMV 
disease and ultimately to higher morbidity and 
mortality of HSCT recipients.1 Clinical manifes-
tations of CMV disease usually include colitis, 
hepatitis and pneumonitis, while CMV retinitis 
(CMVR) is reported by far more occasionally in 
hematopoietic stem cell transplantation (HSCT) 
recipients than in acquired immunodeficiency 

syndrome (AIDS) patients.2 CMVR, if underesti-
mated or misdiagnosed, frequently leads to visual 
impairment or blindness,3,4 and therefore needs 
timely treatment usually combining systemic and 
intraocular administration.5,6 Ganciclovir repre-
sents the treatment of choice for patients with 
CMVR, although toxicity, in particular myelo-
suppression, limits its use in a consistent number 
of cases.2,7–10 Foscarnet is an alternative approach, 
although clinical experience in this setting is 
rather limited.7,10,11 Here, we present the case of 
an HSCT recipient who developed CMVR that 
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Abstract:  Cytomegalovirus (CMV) retinitis (CMVR) has been reported rarely in patients 
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CMVR. A case of CMVR in an allogeneic HSCT recipient is described, including clinical signs 
and therapy. An adult patient received HSCT from a matched unrelated donor for treatment 
of a Burkitt lymphoma. Donor and recipients were both CMV positive. Starting on day +40, 
the patient presented multiple CMV reactivation, treated with valganciclovir, foscarnet and a 
combination of both. On day +160, the patient started complaining of conjunctival hyperaemia 
and a decrease in visual acuity. Fundoscopy revealed retinal lesions consistent with CMVR, 
although whole blood CMV DNAemia was negative. Aqueous humor biopsy showed the 
presence of CMV infection (CMV DNA 230400 UI/ml). CMVR was treated with foscarnet (180 mg 
i.v. and 1.2 mg intravitreal injection) combined with anti CMV immunoglobulin at 0.5 ml/kg 
every 2 weeks. After 4 weeks of systemic therapy, 20 weekly doses of intravitreal foscarnet 
and six cycles of immunoglobulins, a significant improvement of visual acuity was observed. 
The treatment was well tolerated with no side effect. In conclusion, our case suggests that 
systemic and local antiviral treatment combined with CMV-specific-IVIG, may reduce CMV 
load in the eye of patients with CMVR, leading to a consistent improvement of visual acuity. 
Systematic ophthalmologic examination should be recommended in HSCT recipients with 
multiple CMV reactivations and high peak CMV DNA levels.
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was treated successfully by combining systemic 
and intravitreal administration of foscarnet.

Case presentation
A 32-year-old man was diagnosed with diffuse 
large B cell lymphoma infiltrating the thorax wall 
with involvement of costal cartilages in August 
2017. He was first treated with six cycles of 
R-CHOP (rituximab, cyclophosphamide, doxo-
rubicin, vincristine and prednisone) followed by 
four cycles of R-DHAP (rituximab, prednisone, 
cisplatin and cytarabine) without achieving remis-
sion. Surprisingly, disease restaging showed 
Burkitt lymphoma on chest biopsy, for which the 
patient was treated with an R Magrath regimen 
(R-IVAC: rituximab, ifosfamide, etoposide and 
cytarabine alternated with R-CODOX-M: cyclo-
phosphamide, vincristine, doxorubicin and meth-
otrexate) attaining complete remission. In 
September 2018, the patient underwent a stem 
cell transplant from a 10/10 human leukocyte 
antigen (HLA)-matched unrelated donor 
(MUD). Donor and recipient were both CMV 
immunoglobulin G (IgG) positive. The condi-
tioning regimen consisted of thiotepa, busulfan 
and fludarabine. Graft-versus-host disease 
(GVHD) prophylaxis included cyclosporine, 
short course methotrexate and anti thymocyte 

globulin (2.5 mg/kg for 2 consecutive days). 
Fluconazole and acyclovir were given as antimi-
crobial prophylaxis. Neutrophil engraftment 
occurred on day +27 after transplant. During the 
first month after transplant, CMV DNAemia, 
tested two times per week, was around 1300–
2000, below the threshold used to start therapy 
(3000 copies). On day +40, whole blood CMV 
DNA reached 37,000 UI/ml, and the patient was 
started on valganciclovir (VGCV) at 900 mg bid. 
However, after 9 days of therapy, DNAemia 
increased up to 1,46,800 UI/ml. Second line 
treatment with foscarnet 120 mg/kg was started 
promptly, leading to a slow decrease of viral load 
up to 25,800 UI/ml after 2 weeks of treatment 
(Figure 1). Following administration of steroids 
for the treatment of possible gut GVHD, a new 
flare of CMV DNAemia occurred on day +95. 
Genotypic resistance testing for the UL54 and 
UL97 genes was negative. The patient was treated 
with a combination of foscarnet 120mg/kg and 
VGCV 450 mg bid, resulting in the clearance of 
CMV DNAemia after 2 weeks of treatment 
(Figure 1). On day +160, the patient started 
complaining of conjunctival hyperaemia and a 
moderate decrease in visual acuity. Fundoscopy 
revealed papillary hyperaemia, retinal necrosis, 
haemorrhage and vasculitis consistent with 
CMVR (Figure 2), although whole blood CMV 

Figure 1.  Clinical course of patient with CMV retinitis following allogeneic HSCT. Day 0 indicates the day of transplantation. The solid 
line indicates the CMV viral load in whole blood.
CMV, cytomegalovirus; CMVR, CMV retinitis; HSCT, hematopoietic stem cell transplantation; VGCV, valgancyclovir.
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DNAemia was negative. Lymphocyte recovery 
was impaired significantly, with 69 CD4+ cells/μl, 
221 CD8+ cells/μl and 82 CD19+ cells/μl. 
Aqueous humor biopsy showed presence of CMV 
infection (CMV DNA 230,400 UI/ml) while the 
presence of other viruses (herpes simplex virus, 
virus varicella zoster or Epstein Barr virus) was 
excluded; at the same time CMV serum DNAemia 
was negative. CMVR, once written informed 
consent had been obtained, was treated with fos-
carnet (180 mg i.v. and 1.2 mg intravitreal injec-
tion) combined with anti CMV immunoglobulin 
(cytomegatect) at 0.5 ml/kg every 2 weeks. After 
4 weeks of systemic therapy, 20 weekly doses of 
intravitreal foscarnet and six cycles of immuno-
globulins, a significant improvement in visual 
acuity was observed. The treatment was well tol-
erated with no side effects. Cyclosporine was 
tapered and then stopped on day + 315 
(Figure 1). At 3 months after discontinuation of 
treatment, the patient started complaining of 
blurry vision. Diffuse atrophic chorioretinitis and 
posterior haemorrhage were observed. Retinal 
fluoroscopy demonstrated diffuse retinal vasculi-
tis with loss of capillary, bilateral macular oedema, 
diffuse damage, vitreitis and steadily atrophic 
CMV lesions consistent with vasculitis requiring 
the administration of steroids at 1 mg/kg daily. 
Fundoscopic evaluation 2 weeks later was sugges-
tive of reactivation of the viral infection given the 
presence of periangioitis and hyalinosis of the 
temporal area of the right retina. However, whole 
blood and humor aqueous CMV DNA were both 
negative. Maintenance therapy with VGCV at 
450 mg bid was started during steroid treatment. 
After 4–6 weeks, visual acuity showed a moderate 
improvement, allowing a slow steroid taper. At 
7 months after the diagnosis of CMV retinitis, the 
patient is in good general conditions and in con-
tinuous haematological remission (Figure 3).

Discussion
This paper describes a patient who presented 
with severe CMV retinitis after allogeneic HSCT 
and highlights the aggressive nature of this com-
plication. CMVR is reported infrequently in adult 
patients undergoing allogeneic HSCT, with rates 
ranging between 0.19 and 5.6%, while it appears 
more frequent in children.2,7,8,12–14 CMVR diag-
nosis is challenging. Our patient showed charac-
teristics lesions in the fundus and both fluorescein 
angiography and CMV DNA load in the aqueous 
humor were consistent with CMVR. Nevertheless, 

a few cases of asymptomatic CMVR have been 
described,9,15 underlining the importance of rul-
ing out retinal involvement in immunocompro-
mised hosts with CMV infection. Thus, it is 
important to stress that CMVR management 
requires the close cooperation of haematologists 
with ophthalmologists.

As reported elsewhere, it is not surprising that, in 
our patient, CMV DNA was not detectable in 
whole blood at the time of CMVR diagnosis.8,13,16 
In fact, it is possible to speculate that the eyes may 
represent a sanctuary site where immunocompe-
tent cells as well as antiviral therapies penetrate 
with extreme difficulty.17 According to these 
observations, our therapeutic approach included 
the association of both intravenous and intravit-
real injections of foscarnet. This antiviral agent 
was chosen in the light of the poor response to the 
initial treatment with VGCV and, more impor-
tantly, of the presence of a significant peripheral 
cytopenia, potentially related, at least partly, to 
VGCV toxicity. Indeed, foscarnet showed efficacy 
in clearing the virus and clinically resolving 
CMVR, without any side effect associated with 
both systemic and local injections. Overall, GCV 
or Foscarnet represent the most widely used sys-
temic therapies for CMVR.2,7–10,12,18 Only a few 
patients have been treated with intravitreal injec-
tion of GCV (Table 1). Larsson et al. described 
two patients who received combined systemic and 
local treatment with intravitreal injections of 
GCV,12 while Zhang et al. described 12 patients 
who received combined systemic and intravitreal 
injection16; 11 eyes showed improvements or sta-
bilization whereas 8 eyes deteriorated. Transplant 

Figure 2.  Fundoscopic finding at the time of initial diagnosis (day+160 
after transplantation). Evolutionary CMVR with initial vitreitis, optic papilla 
hyperaemia, peripheral/equatorial retinal necrosis, retinal haemorrhages, 
retinal oedema, retinal vasculitis.
CMV, cytomegalovirus; CMVR, CMV retinitis.
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from a HLA-mismatched donor and CMV DNA 
copies higher than 1 × 104 were adverse factors for 
visual outcomes. Miao et al. reported the largest 
experience on 14 haematological patients with 
CMVR who were treated with four intravitreal 
injections of GCV.19 The procedure was well-
tolerated and was capable of reducing the level of 
CMV DNA in the eye. Our patient required a 

total of 20 intravitreal injections, suggesting that 
this procedure may be considered rather safe and 
effective. Moreover, to our knowledge, this is the 
first case of a patient with CMVR where CMV-
specific-IVIG were combined with antiviral 
treatment. Studies evaluating the efficacy of IVIG 
in HSCT recipients with CMV infection are 
lacking.20–22 Since foscarnet is virostatic,23 we can 

Figure 3.  (A) OCT 3 months after the end of systemic and local antiviral treatment. Regression of CMVR with 
persistence only of increased central retinal thickness. (B) Retinal fluoroscopy 3 months after the end of 
systemic and local antiviral treatment.
CMV, cytomegalovirus; CMVR, CMV retinitis; LE, left eye; OCT, optical coherence tomography; RE, right eye.

Table 1.  Summary of published cases of adult patients with CMVR following allogeneic HSCT treated with local antiviral therapy.

Reference No. patients HSCT Median onset of CMVR 
(days from HSCT)

Systemic antiviral 
therapy

Local antiviral 
therapy

Outcome

Zhang et al.16

 
12 MUD (7)

MMUD(5)
126 No GCV, 4 

injections
4 improvement
4 stabilization
4 deterioration

Miao et al.19 14 156 No GCV 4 
injections

improvement

Jeon and Lee13

 
 

10 MUD (4)
MMUD (6)

3 GCV
3GCV + FOS
4 other

GCV 4 
injections

4 improvement
5 stabilization

Zöllner et al.2 11 MUD (2)
MMUD(3)

147 2 GCV GCV 4 
injections

2 improvement
1 deterioration

CMV, cytomegalovirus; CMVR, CMV retinitis; FOS, foscarnet; GCV, ganciclovir; HSCT, hematopoietic stem cell transplantation; MMUD, mismatched 
unrelated donor; MUD, matched unrelated donor.
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speculate that IVIG might have contributed to 
control viral replication once systemic treatment 
with foscarnet has been discontinued.

Several risk factors for CMVR have been 
reported in different studies. Jeon et  al. found 
that HSCT from MUD or mismatched donors, 
delayed engraftment, peak CMV levels and 
duration of viremia were factors associated with 
the development of CMVR in univariate analy-
sis, although only CMV DNA level remained 
statistically significant in multivariate analysis.13 
A study from the Seattle group showed that 
CMV seropositive recipients, CMV reactivation 
before day 100, delayed post-transplant lympho-
cyte recovery and presence of chronic GVHD 
were factors potentially associated with CMVR.7 
All these risk factors were observed in our patient 
with the exception of GVHD, although a short 
course of steroids was administered for sus-
pected diagnosis GVHD-related diarrhoea, 
promptly discontinued after a gut biopsy ruled 
out histological signs of GVHD. Even in the 
absence of clinically evident GVHD, our patient 
showed a remarkably slow lymphocyte recovery, 
with 69/μl CD4+ T cells at day +160. We can 
hypothesize that GVHD prophylaxis including 
antithymocyte globulin (ATG) and the pro-
longed administration of VGCV (total duration 
38 days) may have negatively influenced the 
immune recovery. Regarding the prolonged use 
of antiviral drugs, those currently available are 
toxic and poorly tolerated and must be used 
wisely. The availability of less toxic compounds 
might potentially change the paradigm of CMV 
treatment with long-lasting treatment in selected 
patients.

In conclusion, our case suggests that systemic and 
local antiviral treatments with foscarnet, combined 
with CMV-specific-IVIG, may significantly and 
safely reduce CMV load in the eye of patients with 
CMVR, eventually leading to a consistent improve-
ment of visual acuity. Routine ophthalmologic 
examination should be recommended in HSCT 
recipients with multiple CMV reactivations and 
high peak CMV DNA every 2 months until nega-
tive viral load, irrespective of visual symptoms or 
the presence of GVHD.
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