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Abstract
Background: The objective of this report is to demonstrate a functional retinal rescue in a patient with retinitis pigmentosa (RP) after the intravitreal use of bone
marrow mononuclear fraction containing CD34+ stem cells.
Case presentation: This report presents the case of a 38-year-old female patient with RP and macular hole, who underwent treatment with the intravitreal injection
of bone marrow mononuclear fraction containing CD34+ stem cells and showed an impressive improvement in the visual field after the procedure.
Conclusions: Bone marrow mononuclear fraction containing CD34 + stem cells can lead to the functional improvement of retina via the paracrine effect. Studies
with a larger number of cases and longer follow-up times are required for the further analysis of the safety and efficacy of this therapeutic possibility.

Abbreviations: RPE: retinal pigment epithelium; RP: Retinitis pigmentosa; IPS: induced pluripotent stem; MNCs: mononuclear cells

right and left eyes were 20/25 and 20/400, respectively, along with the
intraocular pressure of 14 mmHg in both the eyes.

Background

Surgery was not indicated in this case because of the older
occurrence of macular hole along with the involvement of the RP in the
foveal region. The patient was clarified about the clinical studies of cell
therapy for RP, and she selected a therapeutic approach. After signing
the informed consent form according to the authorization of the ethics
and research committee of the Beneficência Portuguesa Hospital
of São José do Rio Preto, the patient went through bone marrow
collection process via iliac crest puncture, which was performed by the
hematology team under local anesthesia. The bone marrow sample was
processed in Biosafe Sepax (GE Healthcare, USA).

Retinitis pigmentosa (RP) is a group of inherited diseases
characterized by a progressive loss of peripheral vision and difficulties
in night vision (nictalopia), further leading to the loss of central
vision [1,2]. No pharmacological therapy has been clearly proven or
established to prevent the development and progression of RP or the
restoration of vision [2]. Most pharmacological agents try to slow
down the progression of the disease via neuroprotection and preserve
the useful vision of affected individuals throughout their lives. Such
strategies do not correct the underlying causes of PR, but aim to
provide supportive and conservative treatment. Auxiliary treatments
are also available for treating the secondary complications of PR, such
as cystoid macular edema and cataracts [1,2]. Several techniques using
stem cells are being tested in both experimental models and clinical
studies to treat the degenerative retinal diseases [3-11].
Three clinical studies were conducted in Brazil wherein the
mononuclear fraction of the bone marrow containing CD34 + stem
cells were used in patients with RP, macular degeneration, and ischemic
retinopathy. The researchers observed the signs of activity of these cells
[12-15].

Case presentation
On this occasion, this report presents a case of a 39-year-old
female patient with a history of RP and a macular hole in the left
eye considered to be old (eight years ago). The visual acuities of the
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Initially, the patient underwent the following baseline tests:
multifocal electroretinogram, optical coherence tomography (OCT),
color and fluorescent retinography, autofluorescence, and automated
perimeter background by using the Compass system (Centerview,
Padova, Italy).
The patient underwent the intravitreal injection of 10 × 106
mononuclear cells (MNCs) containing CD34 in the left eye under
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Figure 1. Fundus Automated Perimetry over standard Automated Perimetry showing significant improvement in retinal sensitivity in the left eye, 3 months after cell therapy
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topical anesthesia. A three-month evaluation reported improvement in
the visual quality of the patient. The visual acuity observed in the third
month of follow-up were 20/25 and 20/150 in the right and left eyes,
respectively. The visual field showed significant changes in the left eye
that corroborated with the patient’s report (Figure 1).
The electrical response of the multifocal electroretinogram test also
reported improvement in the left eye. There were no changes in the
OCT and fluorescent retinography.

Discussion
In this specific case, unlike previously published protocols, we used
the Biosafe Sepax system for cell separation. Most of the published
studies use a manual ficoll density separation procedure to enrich the
population of MNCs, thus enriching the content of stem cells in the final
product of cell therapy. Manual ficoll procedures have certain intrinsic
limitations, such as variability in technique, training time, and risk of
contamination because of their open nature. The recent technological
developments in automated and closed devices have superseded most
of the open and manual cell processing procedures [16,17].

cells are affected in a degenerative process (paracrine effect) and not on
the cell replacement as well as identifying the ideal time to reinject the
cells in maintaining the therapeutic effect.
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This system also allows for a higher concentration of MNCs than the
traditional method, possibly increasing the therapeutic effectiveness.
Additional benefits of the closed system include the ease of training and a
more safer speed of cell separation as it is not an open system (lesser risk of
contamination). Additionally, this system also allows the standardization
of the technique for a greater reproducibility of clinical studies [17].
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In general, stem cells may be able to restore the function of the
retina via two pathways: a) Replacement of cells (in this case, it is
necessary to use the cells prepared in culture with the retinal pigment
epithelium (RPE) cells derived from the embryonic cells and induced
pluripotent stem (iPS). b) Rescue therapy is also known as the paracrine
effect (consisting of the main mechanism of action of the cells used in
this study). The paracrine effect is defined as an action exerted by a
substance secreted by a cell in the local cellular environments. Some
cell-to-cell communications require a direct cell-to-cell contact. Some
cells can form connecting junctions that connect their cytoplasm to the
cytoplasm of adjacent cells. In the cardiac muscles, for example, the
communicating junctions between the adjacent cells allow the spread
of the action potential of the cardiac pacemaker region of the heart to
spread and cause, in a coordinated manner, the contraction of the heart
[11,18]. Paracrine factors secreted by the cells that are transplanted
include cytokines, chemokines, and growth factors, which are involved
in orchestrating the repair process controlled by these cells. This
mechanism is not yet fully understood, and many ongoing studies
are aiming to determine the possibility of only injecting these factors
without cells (acellular therapy) [11,18].
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