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Abstract

Obj ect ive: To evaluate the effect iveness of 100% autologous serum eye drops for the t reatment  

of various ocular surface disorders.

Met hods:  A descript ive prospect ive observat ional study carried out  from May 2005 to February 

2009 which included pat ients with ocular surface disorders t reated with single-dose autologous 

serum eye drops. Treatment  ef fect iveness was evaluated by using a cl inical quest ionnaire in 

order to assess symptoms experienced by pat ients at  the beginning and end of t reatment .

Resul t s:  A total of  15 pat ients (24 eyes) were evaluated. Clinical symptoms such as redness, 

burning,  sharp pain and t ired eyes improved in 100% of  t he pat ient s,  whereas dryness and 

sandy/ grit t y sensat ion improved in 92% of  t he pat ients.  The overall improvement  of  cl inical 

symptoms was worth the inconvenience of  venipuncture according to 66.7% of  t he pat ients. 

Regarding t olerance for aut ologous serum eye drops,  only one pat ient  experienced some 

discomfort  when using the single-dose eye drops.

Conclusion:  The t reatment  with 100% autologous serum eye drops improved ocular symptoms 

for most  pat ients.

© 2009 SEFH. Published by Elsevier España, S.L. All rights reserved.
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Introduction

There is a variety of diseases that  cause tear f ilm disorders, 
causing damage t o t he int erpalpebral surface and ocular 
discomfort  t o t he pat ient .  Among t hese pat hologies,  t he 
most  common is kerat oconj unct ivi t is sicca (KCS),  which 
presents with bilateral chronic dryness of  t he conj unct iva 
and cornea due to low tear volume (aqueous deficiency) or 
excessive tear loss by evaporat ion due to poor tear quality. 
Since 2007, t he Dry Eye Workshop (DEWS) has def ined dry 
eye as a mul t i f act or ial  disease of  t he t ears and ocular 
surface t hat  resul t s in sympt oms of  discomfort ,  visual 
disturbance, and tear f ilm instability with potent ial damage 
t o t he ocular  surf ace.  It  is accompanied by increased 
osmolarit y of  the tear f ilm and inf lammat ion of the ocular 
surface.1 Based on this definit ion, DEWS recommended using 
the term lacrimal keratoconj unct ivit is instead of KCS.

The prevalence of this disease ranges between 10%-20% of 
t he populat ion,  al t hough it  may reach as much as 33% in 
East  Asian populat ions. 2 This condit ion may be associated 
with Sj ögren syndrome, a systemic autoimmune disease that  
mainly affects the exocrine glands of pat ients and presents 
wi t h persist ent  xeropht halmia and xerost omia due t o 
funct ional impairment  of  the lacrimal and salivary glands. 
Epi t hel ial  inst abi l i t y wi t h exocr ine dryness leading t o 
symptoms of dry eye may also occur in chronic graft -versus-
host  diseases, persistent  epithelial defects,  and recurrent  
corneal  erosions caused by corneal  dyst rophy or pr ior 
herpet ic kerat it is.

The recommendat ions of DEWS 2007 for the t reatment  of 
dry eye is based on a mult ifactorial approach, t aking into 
account  the characterist ics of the disease.1 In the maj orit y 
of  cases,  t reat ment  of  t he under lying aet iology is not  
possible, somet imes because the exact  cause is not  known, 
t hus leading t o sympt omat ic t reat ment .  Replacement  

Evaluación de la efectividad del colirio de suero autógeno en el tratamiento  

de patologías oculares

Resumen

Obj et ivo:  Evaluar la efect ividad del t ratamiento con colirio de suero autólogo al 100% en pa-

cientes con diversas patologías oculares.

Métodos: Estudio descript ivo, observacional, prospect ivo de mayo de 2005 a febrero de 2009. La 

población del estudio fueron los pacientes que iniciaron t ratamiento con colirio de suero autó-

logo al 100% elaborado en dosis unitarias.  Para la evaluación de la efect ividad del estudio se 

valoraron la desaparición o la mej oría de la sintomatología ocular en los pacientes mediante un 

cuestionario sobre los signos y los síntomas apreciados por el paciente al inicio y al inal del 
t ratamiento.

Resul t ados:  Se evaluó a un total de 15 pacientes (24 oj os).  Los síntomas, como el oj o roj o, el 

ardor o la quemazón, los pinchazos y la pesadez de los oj os, mej oraron en el 100% de los pacien-

tes que los sufrían, mient ras que la sensación del oj o seco y la arenilla mej oraron en el 92% de 

los casos. Para el 66,7% de los pacientes evaluados la mejoría en los síntomas justiicó la inco-

modidad por la ext racción de sangre. Con respecto a la tolerancia del colirio al 100%, solo un 

paciente presentó alguna molest ia relacionada con la inst ilación del colirio.

Conclusión:  La ut il ización de colirio de suero autólogo al 100% se asoció a una mej oría de la 

sintomatología ocular en la mayoría de los pacientes evaluados.

© 2009 SEFH. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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t herapy wit h art i f icial  t ears and lubricant s is t he most  
common t reat ment ,  al t hough t his t reat ment  has cert ain 
l imitat ions due to the complex nature of  natural t ears.  In 
recent  years,  t he use of  aut ologous serum eye drops 
obtained f rom the pat ient ’s own blood has become more 
common, part icularly in pat ients with severe disease. Since 
Fox et  al 3 f i rst  described t he use of  aut ologous serum in 
pat ient s wi t h lacrimal  kerat oconj unct ivi t is,  i t s use has 
increased such that  it  has been used in other diseases that  
cause damage to the corneal epithelium.4,5 The mechanism 
of  act ion of  aut ologous serum is mainl y based on i t s 
lubricat ing act ion, but  what  makes it  part icularly interest ing 
for the t reatment  of ocular surface abnormalit ies is its high 
concent rat ions of  vit amins A and E,  growt h fact ors (EGF, 
TGF-a, FGF, HGF), and f ibronect in,6,7 nut rients that  promote 
corneal epithelial cell t ropism and regenerat ion.8,9

Autologous serum eye drops are usually prepared as a 20% 
dilut ion10 wit h eit her sal ine or balanced sal ine solut ion. 11 
However, some authors such as Poon et  al12 have suggested 
that  higher concent rat ions could have greater effect  on the 
ocular surface by providing a great er concent rat ion of 
growt h fact ors.  Noble et  al 13 used aut ologous serum eye 
drops in t heir st udy at  concent rat ions of  50%-100%, wit h 
good results both in terms of effect iveness and safety. Some 
st udies have suggest ed t hat  at  higher  concent rat ions 
autologous serum eye drops may cause more discomfort  to 
the pat ient  due to the viscosity of the preparat ion. However, 
autologous serum eye drops at  100% concent rat ion would 
provide higher concent rat ion of  growth factors as well  as 
lower risk of contaminat ion due to less manipulat ion of the 
serum concent rat ion.

In t his respect ,  we conducted a study wit h t he primary 
aim of  evaluat ing t he ef f ect iveness of  t reat ment  wi t h 
aut ologous serum eye drops at  100% concent rat ion in 
pat ients with various ocular diseases.
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Methods

A prospect ive descript ive observat ional study was performed 
f rom May 2005 t o February 2009.  The st udy populat ion 
consist ed of  t hose pat ient s who received t reatment  wit h 
100% aut ol ogous serum eye drops at  t he out pat i ent  
opht halmology depart ment  of  a t ert iary-care universit y 
hospital during that  t ime period.  Pat ients who completed 
the init ial t reatment  with autologous serum eye drops were 
i ncl uded,  whi l e t hose pat i ent s who did not  want  t o 
part icipate in the study were excluded.

We evaluated the ef fect iveness of  t reatment  with 100% 
autologous serum eye drops in our pat ients by assessing the 
disappearance or improvement  of  ocular sympt oms.  For 
this, we defined the symptoms or aspects to be evaluated in 
advance (Table 1),  using t he quest ionnaire publ ished by 
Donat e et  al . 14 These quest ions were asked of  pat ient s 
before and af ter t he t reatment ,  so that  we could observe 
the progression of symptoms. In cases of early interrupt ion 
of  t he t reat ment ,  t he cause was recorded f or  l at er 
analysis.

A)  Autologous serum preparat ion
Based on current  legislat ion,  aut ologous serum eye 

drops f or  an individual ised pat ient  are considered 
compound formula.  As such, t heir preparat ion must  be 
in accordance wit h Spanish Royal Decree 175/ 2001 of 
February 23 regulat ing t he proper development  and 
q ua l i t y  c on t r o l  o f  c om p ound  f o r m u l ae  and 
preparat ions. 15 The methodology of  preparat ion was as 
follows:
1.   Collect ion of the pat ient ’s serum: blood was ext racted 

from the pat ient  by venipuncture in the department  
of  pharmacy and it  collected in a vacuum agar slope 
t ube wi t hout  ant icoagulant .  The t ot al  volume of 
col lect ed blood was 100-125 ml .  The t ubes were 
cent rifuged at  10 000rpm for 10 minutes. Thus 25-30 
ml of serum were obtained per pat ient .

2.   Preparat ion of the eye drops: Preparat ion of the eye 
drops was performed in accordance with the standard 
operat ing procedure adopt ed f or  t hi s purpose. 
Manipulat ion of  serum was performed according t o 
st r ict  st eri le condit ions in a vert ical  laminar f low 
cabinet  and using single-use st eri le suppl ies.  The 
medical staff tasked with preparing the eye drops had 
received t raining in handling biological samples and 
used safety masks and appropriate barrier clothing. No 
more t han one serum sample f rom one person was 
manipulated at  the same t ime. Date, t ime, phlebotomy 
nurse, number of tubes drawn, compound creator, and 
number of unit  doses obtained were recorded for every 
blood draw. Eye drops were prepared from the pat ient ’s 
autologous serum, wit hout  dilut ion and wit h only a 
steril ising f i l t rat ion (0.22 µm).  Unit  doses of  0.3 ml 
were prepared using 1 ml syringes t hat  were t hen 
capped with sterile caps. The autologous serum eye 
drops prepared in unit  doses can be kept  in the freezer 
(−20 ºC) for three months, while a shelf life for the 
thawed syringe was set  at  24 hours, and it  was kept  it  
in the refrigerator (2-8 ºC) after each use. Each syringe 
was used for a single day in order to minimise the risk 
of contaminat ion of the preparat ion as the eye drops 
were prepared without  preservat ives.

B)   Dispensing the compound and informing the pat ient
Syringes were prepared for each pat ient  so as to cover 

a 3-mont h t reat ment  per iod (90-100 syr inges).  The 
autologous serum eye drops were administered by t he 
outpat ient  pharmacy. At  the t ime of administ rat ion, each 
pat ient  was given a personal ised brochure cont aining 
informat ion on t he preservat ion of  t he eye drops and 
inst ruct ions f or  proper  administ rat ion,  as wel l  as 
informat ion about  the importance of hand washing prior 
to administ rat ion and how to inst il l  t he drops f rom the 
syringe without  touching the end with the f ingert ips. The 
dosage prescribed by the ophthalmologist  was included 
(usual l y bet ween 1-6 dr ops/ day)  as wel l  as t he 
importance of  spacing out  t he administ rat ion of  other 
eye drops by at  least  5 minutes.

Statistical analysis

Quant itat ive variables were analysed based on measures of 
cent ral t endency and dist ribut ion (mean,  median,  mode, 
standard deviat ion,  et c.) while qualit at ive variables were 
analysed based on the absolute and relat ive frequencies of 
occurrence.  In both cases,  95% conf idence intervals were 
used. Data analysis was performed for number of  pat ients 
and number of  eyes t reated, including in the analysis only 
t hose pat i ent s who compl et ed t reat ment  and when 
subj ect ive improvement  in their ocular symptoms could be 
assessed.

Results

During the study period,  a total of  32 pat ients (21 women 
and 11 men) started t reatment  with autologous serum eye 
drops for various ocular diseases,  wit h a t ot al  of  48 eyes 
t reat ed.  Table 2 shows t he basel ine dat a of  t he ini t ial 
populat ion included in the study.

Table 1 Criteria for subj ect ive assessment  of t reatment  

with 100% autologous serum eye drops14

1. Red eye

2. Eyelid inf lammat ion

3. Scaling or crust ing at  the palpebral border

4. Presence of sleep

5. Eyelashes stuck together after sleep

6. Sensat ion of dry eye

7. Sensat ion of grit  in the eye

8. Foreign body sensat ion in the eye

9. Ocular itching

10. St inging or burning eyes

11. Eye discomfort

12. Sharp pain (pricking in the eyes)

13. Tearing

14. Watery eyes

15. Light  sensit ivity (photophobia)

16. Transient  blurred vision that  improves with blinking

17. Tired eyes or eyelids

18. Sensat ion of eye heaviness
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The pat ient s had various ocular diseases wit h varying 
degrees of  ocular surface abnormal i t y,  wit h al l  of  t hem 
showing symptoms of the disease at  baseline. Table 3 shows 
the dist ribut ion of pat ients according to diagnosis with the 
mean durat ion of t reatment  and dist ribut ion by sex.

At  t he end of  t he st udy period,  65.6% of  t he pat ient s 
(n=21) had completed t reatment ,  while 25.0% (n=8) were 
st i l l  in t reat ment  and fol low-up by t he opht halmologist . 
Thr ee pat i ent s ( 9. 4%)  suspended t he pr escr i bed 
t reatment ,  alt hough only one of  t hem reported discomfort  
direct ly related t o t he use of  100% autologous serum eye 
drops.  This discomfort  was described as ocular it ching or 
burning.  The cause of  t reatment  suspension is unknown in 
t he other two cases,  since t he pat ient  never ret urned t o 
t he opht hal mol ogi st ’ s of f i ce or  t o t he phar macy 
department .

Of  t he 21 pat ients who completed t reatment  (40 eyes), 
we were able to evaluate symptom improvement  in only 15, 
since t he ot her pat ient s did not  come t o t he evaluat ion 

Table 3 Dist ribut ion of evaluated pat ients by type of diagnosed ocular disease

Principal diagnosis Cases Eyes Age, meana Sex, W:M Treatment  

     duration rangeb

Severe xerophthalmia 8 14 64 6:2 3-38

Corneal epithelial abnormality 4 7 55 4:0 3-4

Trophic corneal ulcer 4 4 72 2:2 4-24

Recurrent  corneal ulcer 4 5 83 3:1 2-3

Limbal insuff iciency 2 3 72 1:1 3-18

Corneal t ransplant  3 4 82 0:3 5-18

Xerophthalmia due to Sj ögren syndrome 3 6 50 3:0 10-42

Ocular cicat ricial pemphigoid 1 2 59 1:0 2

Filamentary kerat it is, Keratopathy 2 2 80 0:2 2-4

Severe xerophthalmia due to GVHD 1 2 32 1:0 14

GVHD indicates graft -versus-host  diseases; M, men; W, women.
aYears.
bMonths of t reatment .

appointment  after complet ing t reatment . Therefore, a total 
of  24 eyes were evaluated (Table 4).  The 15 pat ients who 
compl et ed t r eat ment  wer e asked i f  t he obser ved 
improvement  j ust if ied the inconvenience of the t reatment  
with regards to the need to undergo repeated blood draws. 
66.7% (n=10) t hought  t hat  t he improvement  in symptoms 
j ust if ied the discomfort  of the blood draws.

Discussion

The use of  aut ologous serum eye drops has become t he 
st andard t reat ment  for various diseases because of  t heir 
ef fect iveness,  ease of  preparat ion,  and pat ient  safet y. 
Treat ment  wi t h aut ologous serum produces a t ransient  
ef f ect  on t he epi t hel ial  sur f ace t hat  disappears once 
administ rat ion is st opped.  The benef icial  ef fect s of  t his 
t reat ment  are f i rst  not ed af t er  t wo weeks,  al t hough 
subj ect ive improvement  in pat ients occurs start ing on the 
second day of t reatment . Treatment  durat ion in our pat ients 
was about  4 mont hs (median),  wi t h a minimum of  one 
month. Thus all pat ients had the necessary t reatment  t ime 
to evaluate the effect iveness of the t reatment .

In our  st udy,  sympt oms such as red eye,  st inging or 
burning,  it ching and a sensat ion of  heaviness improved in 
100% of  t he pat ient s who fel t  t hose sympt oms.  Twelve 
pat ient s had a sensat ion of  dry eye and grit t y or foreign 
body sensat ion in t he eye,  with symptom improvement  in 
92% of  cases.  Tear ing and phot ophobia were t he most  
frequent  symptoms in which fewer pat ients experienced an 
improvement  in symptoms.

Several  st udies have evaluat ed t he closure of  corneal 
ulcers and t he improvement  of  ocular sympt oms.  In t he 
st udy conduct ed by García Jiménez et  al  on pat ient s 
wit h KCS and wit h l imbal  insuf f iciency wit h and wit hout  
ulcers,  9 out  of  11 pat ient s had subj ect ive improvement  
i n ocul ar  sympt oms using 20% aut ol ogous serum eye 
drops.  López García et  al 16 have also publ ished a st udy 
on t he use of  aut ologous serum eye drops in pat ient s 
wi t h dry eye,  showing ocular sympt om improvement  in 

Table 2 Baseline pat ient  data (No.=32; 48 eyes)

Variables No. (%)

Age, yearsa 62 (32-90)

Sex

 Women 19 (59.38)

 Men 13 (40.63)

Number of  af fected eyes

 One eye 15 (46.88)

 Two eyes 17 (53.12)

Treatment  durat ion monthsb 4 (1-42)

Dispensing performedb 2 (1-17)

aMean and range.
bMedian and range.
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t he 26 pat ient s included in t he st udy.  Publ ished resul t s 
wi t h hi gher  concent rat i on eye drops have obt ai ned 
simi lar resul t s t o ours.  Noble et  al 13 conduct ed a st udy 
using 50% aut ologous serum eye drops in a t ot al  of  31 
eyes (16 pat ient s) wit h ocular sympt om improvement  in 
25 eyes.  Poon et  al 12 used 100% eye drops in t heir st udy 
of  6 pat ient s,  showing ocular sympt om improvement  in 8 
eyes in which t hat  concent rat ion was inst i l led,  using t he 
same severi t y rat ing scale used in our st udy.  St udies of 
i n vi t r o t oxici t y conduct ed by Poon et  al 12 show 100% 
concent rat i ons al l ow great er  cel l  growt h t han 50% 
concent rat ions.

Wit h regard t o t olerance t o 100% eye drops,  only one 
pat ient  reported some discomfort  wit h inst i l lat ion of  t he 
dr ops.  Di scomf or t  associ at ed wi t h 100% eye dr op 
administ rat ion,  especial ly due t o t he viscosit y of  t he eye 
drops, was not  reported by any other pat ient .

In this respect , the effect iveness and tolerance to of 100% 
aut ologous serum eye drops observed in our  pat ient s 
j ust if ied the inconveniences associated with repeated blood 
draws,  according t o 66. 7% of  pat ient s (10/ 15).  These 
repeated blood draws were necessary in order t o prepare 
the eye drops, and one must  bear in mind that  the amount  
of blood collected is greater for preparing 100% autologous 
serum eye drops than the amount  needed for eye drops at  
other concent rat ions.

On the other hand, preparat ion of unit  doses for daily use 
reduces the risk of  contaminat ion, microbiological test ing 
on t he used t ubes is not  necessary or  t he addi t ion of 
ant ibiot ic agent s t o t he compound t o prevent  bact erial 
growth in case of contaminat ion during the pat ient ’s use of 
t he eye drops,  t hus reducing t he cost s associat ed wit h 
product ion of  autologous serum eye drops.  While init ial ly 
t he inst i l lat ion of  eye drops wit h syringes may be more 
complicated, this situat ion was resolved by giving pat ients 
inf ormat ion and t raining in t he out pat ient  pharmacy 
department  before the f irst  administ rat ion.

To conclude, the use of 100% autologous serum eye drops 
is associated with improvement  in the ocular symptoms of 
the pat ients evaluated.
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