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ABSTRACT
This study was performed to identify the 
clinical effect of using serum eye drops as 
an adjuvant treatment for herpetic keratitis 
in cats. We reviewed the medical records 
of seven cats (9 eyes) that were diagnosed 
with herpetic keratitis based on the clinical 
features and history. All cases showed recur-
rent or unresponsive corneal ulcers that had 
not healed after 3 weeks with conventional 
treatment. Thus they received supplementary 
treatment with serum eye drops. We also 
assessed the correlations between the defect 
duration prior to serum administration and 
the duration to healing after the serum treat-
ment. The mean age of the cats was 1.43 ± 
2.26 years. The cats received various treat-
ments including topical antibiotics (n = 9), 

antivirals (n = 8), non-steroidal anti-inflam-
matory eye drops (n = 2), and artificial tears 
(n = 2). The mean duration from ulcerative 
keratitis onset to serum administration was 
24.78 ± 7.16 days. All cases were complete-
ly healed without ulcer relapse for 3 months. 
The mean duration to healing was 19.33 ± 
2.26 days, and the duration from ulcerative 
keratitis onset to serum administration was 
significantly correlated with the duration 
to healing after the treatment (r2 = 0.895, 
P<0.01). Our results showed that the serum 
eye drops were effective as an adjuvant 
treatment for herpetic keratitis in cats that 
were unresponsive to conventional treat-
ments, particularly in cats with recent ulcers.

INTRODUCTION
Pre-corneal tear film covers the corneal and 
conjunctival surfaces and protects the under-
lying structures. Tears also play an important 
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role in corneal immunity since they contain 
numerous nutrients and immune mediators.1 
However, various ocular surface disorders 
such as keratitis, including herpetic keratitis, 
can disrupt tear production. With this devel-
opment, serum eye drops are often used as a 
treatment in humans.2-8 

The composition of tears and serum eye 
drops are similar in terms of their ingredi-
ents.9 Autologous serum contains numerous 
beneficial ingredients, including vitamin A, 
lysozyme, epidermal growth factor, fibro-
nectin, and transforming growth factor beta, 
all of which are important for corneal and 
conjunctival integrity.9 Theoretically, fresh 
autologous serum is the most appropriate 
option for treating keratitis and herpetic 
keratitis.

A study on human patients with kera-
toconjunctivitis sicca (KCS) showed that 
treatment with autologous serum led to 
significant improvements in the tear film 
breakup times, corneal vital staining, pain 
scores, and impression cytology.6 Another 
more recent study showed that autologous 
serum eye drops were an effective treat-
ment for patients with persistent corneal 
epithelial defects (PED), including patients 
with neurotrophic keratopathy, a degenera-
tive corneal disease that develops owing to 
a viral infection of the trigeminal nerve or 
its branches.10 However, the use of autolo-
gous serum is contraindicated in infants 
and the elderly, as well as in patients with 
severe systemic disease, obesity, chronic 
illnesses, or those with a fear of blood col-
lection. In these cases, allogeneic serum eye 
drops obtained from healthy relatives are 
used. Allogeneic serum from a blood bank 
has also been utilized to treat patients with 
severe corneal disease and was reportedly as 
effective for PEDs, including neurotrophic 
keratitis, as autologous serum.11,12 

In small animal medicine, autologous 
serum eye drops have been usually used to 
manage severe corneal ulcerative disease, 
including “melting ulcers,” especially in 
dogs.13 In cats, the main cause of conjunc-
tivitis is feline herpes virus-1(FHV-1), with 

the second most common ocular manifesta-
tion being keratitis. Conventional treatment 
options for feline herpetic keratitis include 
topical and systemic antivirals and oral 
L-lysin.14 Unfortunately, the corneal ulcers 
secondary to FHV-1 can become indolent 
ulcers or chronic stromal keratitis, even 
with these antiviral therapies in some cases. 
Stromal keratitis accompanied deep vessel 
injection and inflammatory cell infiltration, 
and the healing may be delayed in these 
corneal lesions. 

Since the pathogenesis and clinical 
signs of feline herpetic keratitis are similar 
to those of neurotrophic keratopathy in hu-
man beings, it is possible that the efficacy 
of serum eye drops shown in people may 
also extend to cats, though this remains to 
be investigated. Therefore, this pilot study 
was performed to identify the efficacy of 
serum eye drops as an adjuvant treatment for 
herpetic keratitis in cats.

MATERIALS AND METHODS
Patients
We reviewed the medical records of seven 
cats (9 eyes) that had recurrent herpetic 
keratitis or herpetic keratitis that was unre-
sponsive to conventional therapy. All cats 
had corneal ulcers that had not healed after 3 
weeks of conventional therapy with topical 
antibiotics and/or antivirals. The feline her-
pes virus infections were diagnosed accord-
ing to the clinical signs and through PCR 
analyses performed using samples obtained 
from the eye or nasal discharge. 
Serum Preparation and Administration
We collected 6 mL of blood from the jugular 
vein of each included cat or donor cat, and 
placed it directly into a serum separating 
tube (Vacutainer® SST™ II, BD, Plymouth, 
UK) containing clot activator. The sample 
was clotted for 20 min at room temperature 
and centrifuged at 3,000 rpm for 10 min to 
obtain the serum. The un-diluted serum was 
immediately placed into a 5 mL sterile eye-
drop bottle and kept refrigerated under 4°C. 
The serum eye drops were topically admin-
istered to each cat six times a day, and the 
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previous medications were continued. 
Evaluations
To evaluate the effects of the serum eye 
drops, the pre-serum period and therapeu-
tic period were calculated. The pre-serum 
period was defined as the duration from 
ulcerative keratitis onset to the beginning of 
serum administration. The therapeutic period 
was defined as the duration to corneal ulcer 
healing after serum administration. 
Statistical Analysis
The age distribution, pre-serum periods, 
and therapeutic periods are expressed as 
the mean ± SD. Statistical analyses were 
performed using SPSS 21.0 (SPSS Inc., 
Chicago, IL, USA). To evaluate the cor-
relation between the pre-serum period and 
therapeutic period, linear regression analysis 
was employed. The data within 95% con-
fidence level were considered statistically 
significant.

RESULTS
Six domestic short hair cats and one Turk-
ish Angora cat were included in this study. 
Of these, five cats were <1 year old and 
the other two cats were 3 and 7 years old. 
Two cats of the <1 year old had ulcers on 

both eyes. The mean age was 1.40 ± 2.28 
years. The five younger cats (<1 year) were 
administrated allogeneic serum, while the 
two older cats were treated with autologous 
serum.

Before serum administration, all eyes 
were treated with topical antibiotics to 
prevent secondary bacterial infection. We 
administered topical antivirals to eight eyes 
in six cats and administered oral antivirals 
to the eye of one cat. Two eyes, each in a 
separate cat, were treated with topical non-
steroidal anti-inflammatory drugs. Addition-
ally, artificial tears were used to treat two 
eyes in two separate cats (Table 1).
 The pre-serum period ranged from 21 to 
40 days, with a mean of 24.78 ± 7.16 days. 
The therapeutic period ranged from 12 
to 45 days, with a mean of 19.33 ± 2.16 
days (Figure 1). The pre-serum period and 
therapeutic period in the same eye showed a 
proportional correlation (r2=0.895, P<0.01, 
Figure 2).

DISCUSSION
In the present study, a proportional correla-
tion was demonstrated between the pre-
serum period and therapeutic period. It was 
thought that these chronic types of kerati-

Cat Eye Breed Age Serum type
Previous medications
Topical

1 OD DSH 4 months Allogeneic Ab, Av
1 OS DSH 4 months Allogeneic Ab, Av

2 OS Turkish
Angora 7 months Allogeneic Ab, At Systemic 

Av
3 OD DSH 4 months Allogeneic Ab, Av
3 OS DSH 4 months Allogeneic Ab, Av
4 OD DSH 3 years Autologous Ab, Av, NS
5 OD DSH 4 months Allogeneic Ab, Av

6 OD DSH 7 years Autologous Ab, Av, 
NS, At

7 OS DSH 4 months Allogeneic Ab, Av

Table 1. Serum type and previous medications

DSH = domestic shorthair; Ab = antibiotics; Av = antivirals; At = artificial tears; NS = Non-steroidal anti-inflamma-
tory drugs
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Figure 1. Pre-serum period and therapeutic period of each cat. The mean pre-serum period 
and therapeutic period were 24.78 ± 7.16 days and 19.33 ± 2.16 days, respectively.

Figure 2. Linear regression analysis between the pre-serum period and therapeutic period. 
The pre-serum period and therapeutic period in the same eye showed a proportional correla-
tion. 
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tis in this study generally showed delayed 
recovery compared to simple and recent 
corneal ulcers, although the serum eye drop 
was administered. These findings implied 
that the serum eye drops were more effective 
at the early stage of herpetic keratitis. 

Generally, cats are more stressed by 
restraint than are human beings or dogs, and 
the systemic clinical signs of the herpesvirus 
could be concurred or worsened by stress. 
Furthermore, it is difficult to collect enough 
blood from kittens to administration of the 
serum eye drops. In these cases, allogeneic 
serum should be applied for the treatment of 
feline herpetic keratitis. The present study 
showed allogeneic serum effectively healed 
the corneas of young cats with herpetic 
keratitis.

A limitation of our study was that the al-
logeneic serums were not tested for the titers 
of the herpes virus or its antibody. However, 
the allogeneic serum donors were clinically 
normal and had no infectious diseases. For 
safety purposes, further studies should be 
performed on antigen testing (eg, with PCR) 
before applying the allogeneic serums.

The present study revealed that serum 
eye drops were an effective adjuvant treat-
ment in cats with herpetic keratitis that was 
unresponsive to conventional treatments. 
Additionally, the therapeutic period for 
serum eye drops was proportional to the pre-
serum period. These findings suggest that 
serum eye drops should be applied to cats 
in the early stage of herpetic keratitis for a 
good prognosis.
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