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Introduction  Dry eye syndrome (DES) is a mul-
tifactorial ocular disorder induced by insufficient
tear secretion, enhanced evaporation, or abnor-
mal composition.! Insufficient lubrication may
cause ocular damage and epithelial exfoliation,
resulting in visual disturbances, tear film insta-
bility, and ocular surface discomfort. Corneal and
conjunctival epithelial defects enhance penetra-
tion of bacteria, viruses, and fungi and increase
the risk of infection. Severe cases of DES involve
ulcers, corneal and conjunctival perforations, and
even loss of vision.

DES, currently observed in a growing number
of patients, is associated with numerous diseas-
es.? DES-related functional defects of the lacri-
mal gland have been reported, among others, in
patients with chronic graft versus host disease
(GVHD) following hematopoietic stem cell trans-
plantation. Ocular lesions are among the most
common complications of chronic GVHD, report-
ed in up to 60% to 80% of patients.’ Commercially
available tear substitutes are not always effective,
and sometimes contraindicated, owing to allergic
reactions to the components used in these drops.
In such cases, autologous serum can be consid-
ered as an alternative.

The aim of our study was to evaluate the ef-
ficacy of autologous artificial tears prepared
from the serum of patients with DES and chron-
ic GVHD who were allergic to commercially avail-
able tear drops.

Patients and methods The study was conducted
over 4 years in 6 patients (3 women and 3 men;
age, 19-56 years) after hematopoietic stem cell
transplantation and with active chronic GVHD.
During a single procedure, whole blood samples
were collected at the volume of 150 ml, 300 ml,
or 450 ml into a disposable quadruple set of bags
routinely used in blood donation. Prior to col-
lection, the anticoagulant was removed under

sterile conditions. The volume of collected blood
depended on the patient’s general condition. Pa-
tients were subjected to several blood collection
procedures, from 1 to 11, depending on the se-
verity of DES and the decision of the responsi-
ble ophthalmologist. Serum obtained from whole
blood was divided into 0.5-ml capsules, which
were then separately frozen and stored at a tem-
perature of —20°C.

Results A total of 22 procedures were performed;
during 17 procedures, 300 ml of blood was col-
lected; during 4 procedures, 150 ml; and during
1 procedure, 450 ml. Two patients were subject-
ed to 1 procedure each, and the other 4 patients
had either 2, 3, 4, or 11 procedures. The number
of procedures depended mainly on the patients’
subjective evaluation of symptoms and the fre-
quency of application of eye drops. We observed
no relation between the number of procedures
and the effectiveness of treatment. During each
procedure, a mean (SD) of 962 (178) single cap-
sules were obtained. The frequency of eye drop
application depended on the condition of the eye;
it was usually applied several times a day with
atleast 3-hour intervals. Treatment efficacy was
evaluated using a self-completed questionnaire.
The results are presented in TABLE 1. No adverse
reactions were reported.

Discussion The results of our study suggest
the therapeutic potential of autologous artificial
tears for the management of patients with DES
and chronic GVHD after hematopoietic stem cell
transplantation. According to the patients’ self-
-assessment, a regular application of artificial
tears resulted in a marked improvement of vi-
sual comfort and acuity. Patients no longer com-
plained of eye pain and itching, and reported re-
lief of eye redness. Similar results were presented
by Pezzotta et al.3 After the 3-year application of
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TABLE 1 Patients’ self-assessment of the efficacy of artificial tears prepared from

autologous serum

Eye symptoms Relief of symptoms

Aching sensation 5(83.3)
Itching 6(100)
Burning sensation 6(100)
Redness 5(83.3)
Better visual acuity 5(83.3)

Data are presented as number (percentage) of patients.
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artificial tears, patients with DES after stem cell
transplantation reported a reduction of symp-
toms on the Glaucoma Symptom Scale, which in-
dicated improved visual comfort. However, some-
times it is impossible to collect autologous blood
to prepare artificial tears, as in patients with in-
fectious disease, those using medicines, or those
with a difficult venous access. Therefore, some
countries have allowed the use of allogenic ar-
tificial tears.*®

In the recent years, DES has become an increas-
ingly common problem for many patients, espe-
cially those hypersensitive to substances pres-
ent in commercial tear substitutes.® One such
special group are patients with DES who devel-
op GVHD after hematopoietic stem cell trans-
plantation. For such patients, artificial tears pre-
pared from the patient’s own blood seem to be
the treatment of choice.

Autologous artificial tears are mostly prepared
from serum due to its composition and proper-
ties. Serum itself and serum-derived artificial
tears contain numerous growth factors, interleu-
kins, and vitamins that alone or in combination
induce the healing of tear film damage.”®

Autologous artificial tears are free of coagula-
tion factors that are removed in the process of co-
agulation. After their application, patients report
relief from eye itching and burn. Growth factors
and healing substances in artificial tears prepared
from the patient’s own serum enhance the regen-
eration of the damaged epithelium. Commercially
available eye drops have no such properties. More-
over, autologous artificial tears contain no preser-
vatives and therefore cause no allergic reactions.
Their biomechanical and biochemical properties,
as well as osmolarity and serum pH, are compa-
rable to those of natural tears. Patients with DES
reported significant improvement and symptom
relief. However, the inconvenience of drains for
tear drop application was also reported, although
there were no such complaints in our study.®

Adverse reactions related to application of ar-
tificial tears are rather difficult to assess, so no
wonder patients rarely report such reactions. Any
adverse reaction observed by the patient may be
related to the underlying disease, other concom-
itant therapies, or inadequate application of eye
drops by the patients themselves.®

Artificial tears can serve as an alternative to
conventional DES treatment. Our own research
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and other studies have demonstrated a growing
demand for the product.® This explains why in
some countries artificial tears are prepared also
from the allogenic serum of healthy blood donors.

So far, no universal method for the prepara-
tion of artificial tears has been developed, either
from autologous or from allogenic blood.*5¢ On
the one hand, allogenic components pose the risk
of immunological incompatibilities that may af-
fect not only the ABO system but also human leu-
kocyte antigens (HLAs). A variety of solutions
are therefore being discussed, one of which is to
prepare serum exclusively from ABO-compatible
donors, and only from men with no history of
blood transfusions (HLAs are less likely).* On
the other hand, allogenic artificial tears are said
to have an advantage over autologous tears be-
cause the latter come from patients with autoim-
mune diseases and therefore may have traces of
medicinal products.'

There have also been studies on the use of
platelet-rich plasma. Zallio et al"" investigated
platelet lysate obtained after freezing and thaw-
ing of platelet-rich plasma and reported promis-
ing results with the application of such compo-
nents. An additional benefit is the higher con-
tent of growth factors released from platelets
during lysis.

However, it seems to be necessary to imple-
ment standardized methods for preparing ar-
tificial tears as well as to unify the quality stan-
dards.%'? Moreover, it would be advisable to rou-
tinely determine the cytokine content in patients’
blood to improve the clinical effects.”'? It is our
intention to perform such studies.

In conclusion, based on our own observations
and with full awareness of the limitations of our
study, we believe that autologous artificial tears
can be considered a safe and effective supportive
therapy for patients with chronic GVHD and co-
existing DES. They effectively moisturize the eye-
ball and bring relief, with no adverse reactions
having been reported.
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