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Dry eye disease (DED) 
was defined by the Tear 
Film and Ocular Surface 

Society Dry Eye Workshop II (TFOS 
DEWS II) as “a multifactorial disease 
of the ocular surface characterized by 
a loss of homeostasis of the tear film, 
accompanied by ocular symptoms 
in which tear film instability and 
hyperosmolarity, ocular surface 
inflammation and damage, and 
neurosensory abnormalities play 
etiologic roles.”1

Despite the multifactorial 
nature of DED, this disease can be 
chronically self-perpetuating 
through a vicious cycle,2 wherein 
epithelial damage secondary to 
the hyperosmolar state causes 
exposure and chronic stimulation 
of corneal nerve endings. Reduction 
in corneal sensitivity in turn 
promotes neurogenic stress, 
contributing to the impairment of 
ocular surface homoeostasis and 
the release of proinflammatory 
factors, which are then responsible 
for greater damage to the ocular 
surface and to the gland itself.3

Conventional therapies have 
involved the use of artificial 
tears to increase ocular surface 
moisture and lubrication and 
topical antiinflammatory and 
immunosuppressive therapies to 
address the chronic inflammatory 
nature of this condition. 

Recently, regenerative strategies 
involving growth factors have 
emerged, resulting in significant 
advances in the management of 
DED, particularly in patients whose 
disease has been refractory to 
traditional therapies. 

This article discusses five growth 
factor–related therapies that have a 
role in the treatment of DED.

No. 1: Autologous serum 
tears. Autologous 
serum (AS) tears was 
one of the first 
applications of growth 

factors to the eye, dating back to 
1975, for treatment of ocular alkali 
injuries.4 The first successful use of 
AS in patients with DED was described 
in 1984.5 

Preparation involves collecting 
the patient’s own blood. The serum 
is the liquid portion of the blood 
that is collected after it clots. The 
blood is then centrifuged, and the 
resulting supernatant, or serum, 
is prepared for use as eyedrops.6 
Typically, a 20% dilution is used, with 
applications ranging from t.i.d. to 
every 2 hours while awake. The TFOS 
DEWS II Management and Therapy 
Report stated that 60% to 80% of 
DED patients showed a positive 
response to AS therapy.7

AS contains numerous substances 
that also exist in normal tears, 
including growth factors such as 
transforming growth factor beta, 
platelet-derived growth factors, 
epidermal growth factor, nerve 
growth factor, and insulin-like 
growth factor 1; neurotrophic factors, 
including substance P; cytokines; 
bacteriostatic factors (lactoferrin, 
lysozyme, and immunoglobulins); 
fibronectin, and vitamins A and 
E. As such, AS not only serves 
lubricating and antiinflammatory 
functions, but it also has regenerative 
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properties for healing the ocular 
surface.

AS, which is reported to have a high 
concentration of nerve growth factor, 
requires frequent and continuous 
use to produce an effect. Hence, 
additional factors may be involved.

No. 2: Other blood 
products. Healing of 
the ocular surface can 
also be achieved with 
other blood products 

rich in growth factors. These include 
allogenic serum and platelet-rich 
plasma, which are discussed in the 
sidebar above. 

No. 3: Cryopreserved 
amniotic membrane. 
Self-retaining 
cryopreserved 
amniotic membrane, 

such as the Prokera corneal bandage 
devices (BioTissue), can be beneficial 
for patients with DED who are not 
responding to conventional therapies. 
These products, rich in nerve growth 
factors, were demonstrated by John 
and colleagues to promote corneal 
nerve regeneration, as evidenced on 

confocal microscopy at 1 and 
3 months after application, along with 
significant improvement in the signs 
and symptoms of DED.8 A single 
placement of Prokera Slim (BioTissue) 
for 3 to 5 days significantly increased 
subbasal corneal nerve density while 
reducing the mean DEWS score from 
2.9 ±0.3 at baseline to 1.1 ±0.3 at 
1 month and 1.0 at 3 months in the 
treatment group (P < .001). This 
result was consistent with the notion 
that a decrease of subbasal nerve 
density is correlated with severity 
of DED. 

No. 4: Recombinant 
human nerve growth 
factor. A first-in-class 
recombinant human 
nerve growth factor 

(rhNGF) that successfully treats 
neurotrophic keratitis, 
cenegermin-bkbj ophthalmic solution 
0.002% for topical ophthalmic use 
(Oxervate, Dompé), is being 
investigated in a phase 2b trial to 
evaluate its effects in patients with 
moderate to severe DED. rhNGF 
has been shown previously to act 
through specific high- and 

low-affinity receptors on the lacrimal 
gland, epithelium, conjunctiva, 
endothelial cells, and corneal nerves.9 
It is thought to work by supporting 
epithelial survival and maintenance, 
tear production, and corneal 
innervation. 

No. 5: Combinations. The 
therapies discussed 
here can be used in 
combination with one 
another. The use of 

one does not preclude considering 
adding another if a patient has not 
achieved an adequate response. In 
fact, these therapies often have 
synergistic effects. 

 CONCLUSION 
We still have a lot to learn about 

the role of growth factor in DED. 
The current and emerging advances 
in these regenerative strategies are 
welcome and especially beneficial 
for patients who are refractory to 
traditional therapies. n
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BLOOD PRODUCTS RICH IN GROWTH FACTORS

ALLOGENIC SERUM 
May be considered when a patient’s own blood is unavailable or unsuitable, particularly in patients 

with immune-mediated pathologies that have large inflammatory and systemic components.1 

PLATELET-RICH PLASMA 
Can be obtained by centrifugation, generating a plasma fraction with a platelet concentration 

higher than that in the circulating blood.2 Platelets can be artificially activated to release their contents 
housed in alpha granules, rich in a large pool of proteins and growth factors that are involved in the 
wound-healing process of the corneal and conjunctival surface.3
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