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Retinal changes in solid organ and bone marrow

transplantation patients

Alteracoes retinianas em pacientes de um programa de
transplante de orgaos sélidos e de medula dssea

Fernando Korn Malerbi!, Sergio Henrique Teixeira!, Luis Gustavo Gondo Hirai',
Nilson Hideo Matsudo!, Adriano Biondi Monteiro Carneiro!

ABSTRACT

Objective: To evaluate retinal changes in patients who underwent
solid organ or bone marrow transplantation. Methods: A retrospective
analysis of medical records of patients evaluated from February 2009 to
December 2016. All patients included underwent funduscopy. Clinical
and demographic data regarding transplantation and ophthalmological
changes were collected. Results: A total of 126 patients were analyzed;
of these, 108 underwent transplantation and 18 were in the waiting
list. Transplantation modalities were heart, lung, kidney, liver, pancreas,
combined pancreas and kidney and bone marrow transplantation. The
main pre-transplantation comorbidities were diabetes and arterial
hypertension. Of the 108 transplanted patients, 82 (76%) had retinal
changes. All patients who underwent pancreas or combined pancreas
and kidney transplantation had diabetic retinopathy. The main retinal
changes found were diabetic retinopathy, hypertensive retinopathy,
retinal vascular occlusions, chorioretinal infections and central serous
chorioretinopathy. Conclusion: Retinal changes were either related
to preexisting conditions, mainly diabetic retinopathy, or developed
postoperatively as a complication of the surgical procedure, or as an
infection related to the immunosuppressive status, or due to drug
toxicity. These patients may present with complex ophthalmological
changes and should be carefully evaluated prior to surgery and further
followed by an ophthalmologist skilled in the management of diabetic
retinopathy and posterior pole infections.

Keywords: Transplantation; Bone marrow transplantation; Diabetic
retinopathy; Immunosuppression; Central serous chorioretinopathy

RESUMO

Objetivo: Analisar as alteracées retinianas de pacientes submetidos a
transplantes de drgdos sdlidos ou de medula 6ssea. Métodos: Andlise
de prontuério dos pacientes avaliados no periodo de fevereiro de 2009
a dezembro de 2016. Todos os pacientes incluidos foram submetidos
a avaliagdo fundoscépica. Foram coletados dados demogréficos

e clinicos, referentes ao transplante e as alteragdes oftalmolégicas
encontradas. Resultados: Foram avaliados 126 pacientes, sendo 108
submetidos a transplantes e 18 que aguardavam o procedimento. Foram
avaliados pacientes submetidos a transplantes de coracéo, pulméo,
rim, figado, pancreas, pancreas-rim e medula dssea. As principais
comorbidades pré-transplante foram diabetes e hipertensao arterial.
Dos 108 pacientes transplantados, 82 (76%) apresentaram alteracoes
retinianas. Todos os pacientes submetidos ao transplante de pancreas
ou pancreas-rim apresentaram alteragdes retinianas relacionadas
ao diabetes. As principais alteracoes retinianas detectadas foram
retinopatia diabética, retinopatia hipertensiva, oclusoes vasculares
retinianas, infeccdes coriorretinianas e coriorretinopatia serosa central.
Conclusao: As alteracdes retinianas estavam relacionadas a doengas
preexistentes, principalmente a retinopatia diabética, ou surgiram apds
o transplante, como complicagao do procedimento cir(irgico, ou como
complicacéo infecciosa associada a imunossupresséo, ou ainda por
toxicidade medicamentosa. Tais pacientes podem apresentar alteragoes
oculares complexas, devendo ser submetidos a avaliagao retiniana
pré-operatéria cuidadosa e ao acompanhamento pds-operatério por
oftalmologista especializado no manejo da retinopatia diabética e de
doencas infecciosas do segmento posterior ocular

Descritores: Transplante; Transplante de medula dssea; Retinopatia
diabética; Imunossupressao; Coriorretinopatia serosa central

INTRODUCTION

Patients undergoing organ transplantation may present
with ocular changes in the pre-, peri, or postoperative
periods.!) These changes may be either related to
the deterioration of retinal diseases occurring prior
to transplantation, or represent complications of the
procedure or the treatment started in the postoperative
period. The surgical procedure for transplantation is
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usually extensive and may cause important hemodynamic
changes that may reflect in the ocular perfusion. During
the postoperative follow-up, these patients undergo
immunosuppressive therapy, which may facilitate the
onset of opportunistic infections whose target organs
are ocular structures such as the retina and choroid.®
Additionally, the drugs used in the postoperative
management may cause retinal damage due to toxicity
or lead to the development of retinal diseases due to
secondary metabolic changes."

The Hospital Israelita Albert Einstein (HIAE) has
a large solid organ and bone marrow transplantation
program. The Diagnostic Center in Ophthalmology
(CDOF - Centro de Diagnoéstico em Oftalmologia) team of
the Instituto Israelita de Responsabilidade Social performs
eye evaluations of several patients in this program.

OBJECTIVE

To analyze retinal changes in patients undergoing solid
organ or bone marrow transplantation.

METHODS

This is a retrospective study based on the analysis of
medical records. Clinical and demographic data from
patients in the transplantation program examined by
the CDOF team, from February 2009 to December
2016, were collected. Both patients groups - those
undergoing transplantation (Transplantation Group)
and those awaiting for the procedure (Waiting List
Group) were evaluated. All patients included underwent
funduscopic exam performed by one single retina
specialist ophthalmologist.

Data regarding sex; age at transplantation; transplanted
organ; indication for transplantation; preoperative
clinical characteristics; postoperative clinical course; time
elapsed between transplantation and ophthalmological
assessment; findings in retinal exam; and results of
other ophthalmological tests performed were analyzed.
Data regarding the ophthalmological treatment given
to patients with changes and the outcome of these
treatments were also considered.

Funduscopic examination was performed on an
outpatient basis whenever possible; however, it was
sometimes performed in-hospital, at bedside. This
consisted of binocular indirect ophthalmoscopy plus
fundus biomicroscopy in a slit lamp whenever possible.
In selected cases, additional assessment by means of
ancillary tests was performed.

This study was approved by the Research Ethics
Committee, of the Instituto Israelita de Ensino e Pesquisa
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do Hospital Israelita Albert Einstein, under number
1.678.157 and CAAE: 57986416.3.0000.0071. Since this
was a retrospective study based on the analysis of
medical records with no contact with participants, no
Informed Consent Form (ICF) was deemed necessary
by the committee.

The descriptive statistical analysis was carried
out using Microsoft Excel for Mac 14.0.0 (Microsoft
Corporation, California, USA).

RESULTS

A total of 126 patients were analyzed, in that, 108 (86%)
were from Transplantation Group and 18 (14%) from
Waiting List Group; retinal changes were found in 97
patients.

In Transplantation Group, 61 (56%) patients were
males. The mean age at the examination was 50*13
years, and the average interval from transplantation
to examination was 35+37 months. There was a long
interval between transplantation and ocular assessment
in some patients, with a maximal interval of 142 months,
which caused a high standard deviation. However, no
negative values were found. In Waiting List Group,
12 (67%) patients were males. The mean age at the
examination was 50*14 years.

The types of transplantation performed and the
conditions leading to transplanted organ failure are
described in table 1.

The major pre-transplantation comorbidities, ie.,
conditions existing prior to transplantation and not
related to transplanted organ failure, were arterial
hypertension, which was present in 20 (18%) patients,
and diabetes mellitus in 12 (11%).

The major non-ocular post-transplantation associated
diseases were classified as infectious and noninfectious
comorbidities. In the first group, the following
infections were diagnosed, according to the clinical,
laboratory and radiological context: cytomegalovirus
(laboratory diagnosis using antigenemia and polymerase
chain reaction — PCR) in 27 (25%) patients; sepsis
in 5 (5%); tuberculosis in 4 (4%) patients (clinical
radiological diagnosis); herpes zoster in 2 (2%) patients
(clinical laboratory diagnosis with serologic tests);
neurotoxoplasmosis in 2 (2%) patients; and herpetic
encephalitis in 1 (1%) patient. In relation to noninfectious
comorbidities, 23 (21%) patients developed post-
transplantation systemic arterial hypertension; 20 (19%),
diabetes mellitus; 9 (8%), heart diseases (coronary
insufficiency, acute myocardial infarction or congestive
heart failure); 8 (7%), stroke; 2 (2%) chronic obstructive
pulmonary disease; and 2 (2%), lymphoma.



Table 1. Types of transplantations performed and causes

Transplanted organ Cause of organ failure n (%)
Heart (n=3) Idiopathic 1(33)
Dilated cardiomyopathy 2(66)
Liver (n=41) Primary sclerosing cholangitis 2(5)
Alcoholic cirrhosis 4(9)
Familial amyloidosis 2(5)
Hepatitis B 1(2)
Hemochromatosis 1(2)
Hepatitis C 21(51)
Autoimmune hepatitis 4(9)
Cryptogenic cirrhosis 5(12)
Fulminant hepatitis 2(5)
Pancreas (n=1) Diabetes mellitus 1(100)
Combined pancreas and Diabetes mellitus 21(100)
kidney (n=21)
Lung (n=3) Cystic fibrosis 1(33)
Bronchiectases 1(33)
Chronic obstructive pulmonary disease 1(33)
Bone marrow (n=3) Leukemia 2(66)
Adrenoleukodystrophy 1(33)
Kidney (n=36) Polycystic kidney disease 1(3)
Diabetes mellitus 15 (42)
Primary hyperoxaluria 1(3)
Indeterminate 5(14)
Membranoproliferative glomerulonephritis 2(5)
Neurogenic bladder 1(3)
Systemic arterial hypertension 9(25)
Focal segmental glomerulosclerosis 1)
Chronic glomerulonephritis 1(3)

The major acute or chronic complications of
transplanted patients during the follow-up period were
surgical complications in the immediate postoperative
period (2; 2%); graft loss (25; 23%); kidney failure in
patients not originally receiving kidney transplantation
(12; 11%); liver failure in patients not originally receiving
liver transplantation (1; 1%); and death (12; 11%).

The main reasons leading to ocular evaluation
were complaints of poor visual acuity and clinical
investigation for staging systemic diseases, or as part
of the investigation of infectious diseases.

Patients were evaluated on an outpatient basis
whenever possible: 94 patients from Transplantation
Group (87%) and 15 patients from Waiting List Group
(83%); however, some patients were evaluated at bedside
(14 in Transplantation Group and 3 in Waiting List Group).

A considerable number of patients underwent more
than one ophthalmological evaluation: 49 (45%) patients
of Transplantation Group and 7 (39%) of Waiting List
Group. In addition to the clinical ophthalmological
evaluation, some cases also required ancillary tests, mainly
ocular ultrasound (7; 6%), fluorescein angiography
(7; 6%) and optical coherence tomography (6; 6%).

Several patients underwent ophthalmological procedures
during the follow-up period. The major procedures
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were cataract extraction (16; 15%), panretinal laser
photocoagulation (10; 9%) and pars plana vitrectomy
(6; 6%).

Of the 108 patients undergoing transplantation,
82 (76%) showed several retinal changes and 26 had a
normal retinal evaluation. The latter were distributed
as follows: heart transplantation (1 patient); liver
transplantation (13 patients), kidney transplantation
(6 patients); lung transplantation (3 patients); and
bone marrow transplantation (3 patients). All patients
undergoing pancreas or combined pancreas-kidney
transplantation showed diabetes mellitus-related retinal
changes, some of them presenting also other retinal
conditions.

In patients evaluated prior to transplantation (Waiting
List Group), diabetic retinopathy was the most frequent
change (9; 50%), and eight of them had the proliferative
form. The second most frequent retinal change in
Waiting List Group was hypertensive retinopathy, which
was present in four patients (22%).

Table 2 describes retinal changes according to the
type of transplantation performed, whereas table 3 shows
the classification according to the type of retinal change.

Table 2. Retinal changes by transplanted organ*

Transplant Changes n (%)
Heart Proliferative diabetic retinopathy 1(33)
Central serous chorioretinopathy 1(33)
Liver Hypertensive retinopathy 12(29)
Non-proliferative diabetic retinopathy 4(10)

Proliferative diabetic retinopathy 4(10)

Rhegmatogenous retinal detachment 2(5)

Endogenous endophthalmitis 2(5)

Non-diabetic vitreous hemorrhage 1(2)

Retinal vascular occlusion 2(5)

Toxoplasmic chorioretinitis 2(5)

Cytomegalovirus retinitis 2(5)

Panuveitis 1(2)

Age-related macular degeneration’ 1(2)

Retinitis pigmentosa’ 1(2)

Central serous chorioretinopathy 1(2)
Pancreas Proliferative diabetic retinopathy 1(100)
Hypertensive retinopathy 1(100)
Pancreas-kidney Proliferative diabetic retinopathy 20(95)
Non-proliferative diabetic retinopathy 1(5)

Hypertensive retinopathy 2(9)

Retinal vascular occlusion 3(14)

Central serous chorioretinopathy 1(5)

Toxoplasmic chrorioretinitis 1(5)
Kidney Hypertensive retinopathy 15 (42)
Proliferative diabetic retinopathy 10(28)

Non-proliferative diabetic retinopathy 2(5)

Retinal vascular occlusion 2(5)

Panuveitis 1)

Central serous chorioretinopathy 1(3)

* More than one change could be present in the same patient, thus resulting in sums higher than 100%; ' Retinal changes
existing prior to transplantation and with clinical course independent of transplantation
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Table 3. Retinal changes in patients undergoing transplantation®

Time between
transplantation and

Type of change n ocular examination
Mean Range
(months) (months)
Infectious, (%) 71(6) -
Chorioretinitis (toxoplasmosis) 3 16 1111
Endogenous endophthalmitis 2 26 1-51
Cytomegalovirus retinitis 2 1 0-1
Diabetic retinopathy, (%) 45 (42) -
Proliferative diabetic retinopathy 38 42 1-142
Non-proliferative diabetic retinopathy 7 55 1-130
Hypertensive retinopathy’, (%) 30(28) 32 1-115
Vascular occlusions, (%) 7(6) 61 5-130
Noninfectious panuveitis*, (%) 2(2) 13 12413
Central serous chorioretinopathy, (%) 4(4) 19 1-60
Miscellaneous, (%) 12(11)
Rhegmatogenous retinal detachment 5 41 311
Age-related macular degeneration 1 5
Non-diabetic vitreous hemorrhage 1 81
Retinitis pigmentosa 1 13 -
Epiretinal membrane 4 b4 10-95

* More than one change could be present in the same patient; * one patient had Purtscher-like retinopathy secondary to a
hypertensive crisis; * one patient had choroidal detachment secondary to cidofovir.

Some of the retinal changes present after
transplantation may be considered complications of
transplantation, or related to the immunosuppressive
therapy. These complications are described in table 4,
and some selected cases are shown in figure 1.

Table 4. Retinal changes in patients undergoing transplantation®

Type of complication Transplanted organ n
Diabetic retinopathy’
Vitreous hemorrhage Pancreas-kidney 10
Kidney 2
Tractional retinal detachment Pancreas-kidney 2
Kidney 2
Neovascular glaucoma Liver 1
Diabetic papillopathy Liver 1
Infectious
Toxoplasmic chorioretinitis Liver 2
Pancreas-kidney 1
Endophthalmitis Liver 2
Cytomegalovirus retinitis Liver 2
Retinal vascular occlusion® Kidney 2
Pancreas-kidney 3
Liver 2
Other complications
Panuveitis® Kidney 1
Purtscher-like’ Kidney 1
Central serous chorioretinopathy Heart 1
Kidney 1
Liver 1

* More than one complication could be present in the same patient; * deterioration of preexisting diabetic retinopathy;
* procedure-related; * cidofovir-related toxicity; * procedure-related, complication of Hypertensive Retinopathy.
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Other retinal changes may be considered as
deterioration of preexisting conditions. Figure 2 depicts
a case of proliferative diabetic retinopathy treated
with panretinal laser photocoagulation with extensive
ischemia and signs of proliferative activity in a patient
receiving combined pancreas-kidney transplantation.
Figure 3 shows retinal complications grouped by type of
complication and type of transplantation.

DISCUSSION

The present study showed that the major retinal
complications in transplanted patients were deterioration
of diabetic retinopathy (or new diabetic retinopathy
due to omset of post-transplantation diabetes);
opportunistic infection-related complications due to
immunosuppression; and retinal vascular occlusions
associated to hypertensive retinopathy or intra- or
perioperative hemodynamic fluctuations.

Some of the retinal changes observed may be
considered transplant-related complications. Infectious
complications related to the immunosuppressive therapy
are considered the major and most severe retinal
complications in patients undergoing transplantation,
and cytomegalovirus is considered the opportunistic
agent more commonly causing retinal infection in
transplant recipients."® Transplanted patients using
immunosuppresive drugs may present with atypical
infectious retinal changes, as is the case of the patient
with toxoplasmic posterior uveitis with no vitreous
reaction reported here. Among the noninfectious
complications, we should mention retinal vascular
occlusions, central serous chorioretinopathy, retinal
vasculitis, and drug toxicity.:?

Diabetes and hypertension were the main conditions
present in the preoperative period, either as the cause
of organ failure or otherwise: all patients undergoing
pancreas or combined pancreas-kidney transplantation
in the present study had diabetic retinopathy in the
preoperative period — many of whom with the most
severe form, proliferative retinopathy. Thus, retinal
complications associated with these conditions may be
expected in this group of patients. Previously existing
diabetic retinopathy may worsen, remain stable or
improve,*® and post-transplantation blood glucose
control does not halt its progression, especially in
patients not receiving adequate specific treatment in
the preoperative period.®

There is a consensus on the importance of the
preoperative evaluation and treatment, as well as of a
careful postoperative follow-up,® especially in first 12
months following transplantation.” Proper treatment is
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(A and B) Purtscher-like retinopathy secondary to hemodynamic instability (hypertensive crisis) on postoperative day 8 of renal transplantation (A, color retinography; B, red-free retinography). (C) Color retinography shows macular lesion secondary to
toxoplasmic chorioretinitis in a liver-transplanted patient undergoing immunosuppression. This case presentation was atypical, with mild vitreous reaction. (D) Central retinal artery occlusion after hemodynamic instability (hypovolemic shock) in patient

receiving combined pancreas-kidney transplantation.
Figure 1. Retinal complications in transplantation patients

Panoramic retinography of a 29-year-old patient undergoing combined pancreas-kidney transplantation showing end-
stage diabetic retinopathy, with presence of neovascular activity despite extensive panretinal photocoagulation. Vascular
sheathing indicative of retinal ischemia can also be observed. The other eye of the patient showed amaurosis resulting
from diabetic retinopathy.

Figure 2. Diabetic retinopatihy in a combined pancreas-kidney transplantation
recipient

believed to ensure good visual function in the majority
of patients.®
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Figure 3. Retinal complications grouped by type of complication and transplantation

The retinal vascular occlusions observed in patients
undergoing transplantation may be largely attributed
to hypertensive retinopathy, either preexisting in the
preoperative period or starting after transplantation.®
The presence of risk factors (diabetes, arterial hypertension
and dyslipidemia) for retinal vascular occlusions should
also be emphasized in patients receiving transplantation.->%
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Other conditions associated with retinal vascular
occlusions include hypercoagulable states, venous stasis,
increased inflammatory factors, blood transfusion,
and toxicity of immunosuppressive drugs.®-1?

In addition to infectious complications and retinal
vascular occlusions, central serous chorioretinopathy
is one of the retinal changes frequently reported in
patients undergoing transplantation. Factors associated
with this condition include the use of corticosteroid,
hemodynamic fluctuations, stress, anxiety, and toxicity
of immunosuppressive drugs, such as cyclosporine and
tacrolimus. 14

Drug toxicity may also affect patients undergoing
transplantation, as in the case of the patient who
presented with panuveitis with choroidal detachment
and hypotony, associated with the use of the antiviral
drug cidofovir for the treatment of cytomegalovirus
infection. In the analysis of a similar case, the picture was
attributed to ciliary body necrosis.' Another uncommon
retinal change was Purtscher-like retinopathy, whose
pathophysiology may be associated with localized forms
of retinal vasculitis and/or coagulation disorders,!®
secondary to vascular alterations resulting from the
surgical procedure, such as micro-occlusions of the retinal
pre-capillary arterioles.’” Purtscher-like retinopathy
was infrequently described after transplantation in
patients with chronic kidney failure, as the initial
presentation of retinal microvasculopathy after bone
marrow transplantation, or associated with renal
graft rejection.(!®!®) The present case is believed to
have occurred secondarily to a hypertensive crisis
on postoperative day 8 of kidney transplantation,
characterizing the first case described in the literature
with such an association.

In addition to the conditions herein described,
other complications associated with poor visual acuity,
which have not been observed in this case series,
may occur after transplantation, including retinal
microvasculopathy after bone marrow transplantation
related to the use of immunosuppressive drugs;?®*->3)
tacrolimus-associated ischemic optic neuropathy;?
tacrolimus-associated maculopathy;®® optical nerve
toxicity for cyclosporine;*” and reversible posterior
leukoencephalopathy syndrome related to the use of the
immunosuppressants cyclosporine and tacrolimus®*”
or to the use of immnosuppressants associated with
vascular injury.¢?

From the ophthalmological view point, many of the
patients evaluated in this series presented with complex
changes, and underwent more than one ophthalmological
evaluation and ancillary tests. Several ophthalmological
procedures were performed, mainly cataract extraction.
In addition to the use of corticosteroids in many
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patients prior to transplantation, due to their underlying
condition, most of the transplanted individuals undergo
corticoid therapy in the postoperative period, and
this contributes for cataract to be the most common
ocular complication in transplanted patients;!” also,
deterioration of cataract was reported in diabetic
patients after transplantation.® From a systemic view
point, these patients are potentially severely ill, and
many progressed to death, mainly due to infectious
complications, graft rejection and/or failure. Thus, in
addition to counting on multidisciplinary clinical and
surgical teams directly related to the surgical procedure
and postoperative management, a transplantation
service should be prepared to treat highly complex
ophthalmological cases.

Among the study limitations, we should mention its
retrospective character and the analysis of information
from a single center. This was a convenience sample, and
many retinal changes existing prior to transplantation
could not be quantified, which made it impossible
to determine the progression of such changes after
transplantation. However, given the number of patients
assessed, the diversity of transplants performed, and
the fact that the information had been collected from
a referral center for transplantation, we believe that we
were able to obtain a good characterization of retinal
changes in this group of patients, and that these findings
can be extrapolated to other transplantation centers.

CONCLUSION

The post-transplantation retinal changes found may be
related to preexisting conditions, mainly deterioration of
diabetic retinopathy, or to complications of the surgical
procedure, opportunistic infections, or drug toxicity.
Patients in the transplantation program should undergo
careful pre- and postoperative retinal assessment
whenever possible, preferably by an ophthalmologist
skilled in the management of diabetic retinopathy and
infectious diseases of the posterior pole.
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