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Summary 
Conjunctival hyperaemia and ocular adverse effects 
induced by a single dose of 0.004% travoprost in 
healthy subjects were evaluated. A randomized, 
double-blind cross-over placebo controlled study was 
d o n e . C o n j u n c t i v a l h y p e r a e m i a was evaluated 
clinically at 12, 24, 36 and 72 hours after dosing and 
volunteers reported all ocular adverse effects. 15 out 
of 20 subjects (70%) dosed with travoprost compared 
with 2 out of 20 (10%) dosed with placebo developed 
clinically moderate hyperaemia. However, significant 
difference in hyperaemia in the two groups occurred 
only at 24 hours (P < 0.048). The hyperaemia cleared 
by 72 hours.Travoprost may cause significantly short-
term conjunctival hyperaemia even after a single dose 
in the eyes of healthy African subjects. 
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R e s u m e 
L'hyperemie con jonc t iva le et les ef fe ts adverse 
oculaire induit par une dose de 0.004% de travopost 
chez les sujets sans etaient evalues par une etude 
controlee, sans biais, masquee et avec un placebo. 
L'hyperemie conjonctivale etait evalue cliniquement 
a 12, 24,36 et 72 heures apres medication et les 
volontaires appor ta ient tous les e f f e t s adverses 
oculaire. Quinze sur vingt (70%) sujets recevaient 
le Travoprost compare a deux sur vingt (10%) ayant eu 
un placebo avaient l 'hyperemie moderee ; Cependant 
une difference significative en hyperemie chez les deux 
groupes apparait seulement a 24 heures (P=0.048) et 
e l iminee au 72 heu res . T r a v o p r o s t peut cause 
l'hyperemie conjonctivale significative a court terme 
apres une dose dans les yeux des sujets Africain sain. 

C o r r e s p o n d e n c e : Dr . A . O . A s h a y e , D e p a r t m e n t of 
Ophthalmology, Col lege of Medic ine , Univers i ty of lbadan, 
lbadan, Nigeria. E-mail : adey inkaashaye@yahoo .com 

Introduction 
Chronic glaucoma is the second leading cause of 
blindness in several regions in West Africa [1]. 
Treatment options for chronic glaucoma are aimed 
at lowering the intraocular pressure by surgery or 
medications. 

Racial d i f fe rences have been reported in 
response to surgical treatment of glaucoma [2], and 
there are suggest ions that response to medical 
treatment may differ in different races [3,4]. Few 
reports on medical treatment for chronic glaucoma are 
available on indigenous Africans, the population that is 
probably mostly affected by chronic glaucoma [5]. 

The p r o s t a g l a n d i n r e c e p t o r a g o n i s t s 
(Latanoprost, Travoprost and Bimatoprost) have been 
found to reduce intraocular pressure at least as 
effectively as Timolol maleate, a non-selective beta-
adrenergic antagonists [6-81. The latter had been the 
first line drugs used for the medical treatment of 
glaucoma even in developing countries. Whereas 
unwanted systemic side e f fec t s on the eye and 
cardiopulmonary system are reported with Timolol 
[6-9] in popu la t ions w h e r e c l in ica l t r ia ls are 
conducted, there is paucity of such trials in indigenous 
African population. The prostaglandin receptor 
agonists seem to be devoid of such serious side 
effects . Conjunct iva l hyperaemia has been the 
adverse effect commonly reported, more so with 
travoprost [6-10] 

Reports on the intraocular pressure (IOP) 
reduction effect or the adverse ef fects of these 
glaucoma drugs in the l i tera ture were s tudies 
conducted on Caucasians, Asians and African -
Americans [3,4]. Travoprost (Travatan; Alcon, USA) 
which is one of the drugs released into the developing 
world market is one of the prostaglandin receptor 
agonist found to be effective in lowering elevated 
intraocular pressure associated with glaucoma [4]. 
This eyedrop has been found to lower intraocular 
pressure considerably in eyes of African - Americans 
[4] but produces more hyperaemia than the other 
prostaglandin analogues. The once daily application 
of this drug and its effectiveness in lowering IOP 
makes it attractive for medical lowering of IOP in 
glaucoma but the hyperaemia it causes may limit its 
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acceptance to glaucoma patients. The purpose of this 
study was to evaluate the degree of conjunctival 
hyperaemia and other ocular adverse effects after a 
single dose instillation oftravoprost 0.004% in healthy 
subjects as part of a preliminary study to a randomized 
clinical trial of the effect of the drug on African 
glaucoma subjects. 

Materials and methods 
This was a prospective, randomized, double-masked 
crossover placebo controlled single centre trial. 
Details of which have been described in an earlier 
report (in print). Approval for the study was obtained 
from the Ibadan College of Medicine's ethical review 
committee, the principles of good clinical practice and 
the Helsinki's declaration were adhered to. 

Subjects included in this study were male 
medical students aged 1 8 years and over. They were 
willing to comply with the protocol, had provided a 
signature on the informed consent document, and 
were in good physical and ocular health. 20 healthy 
volunteers were randomly assigned to receive one 
drop of travoprost 0.004% or placebo in a masked 
fashion. 

Subjects were excluded from this study if they 
had a history of ocular hypertension or glaucoma; 
any abnormali ty preventing reliable applanation 
tonometry in the study eye; any concurrent infections 
or noninfectious conjunctivitis, keratitis, or uveitis in 
either eye, any significant systemic or ocular disease, 
any history of allergy or hypersensitivity to the test 
drug. 

At the first visit, subjects read and signed an 
approved informed consent before any procedures 
were performed. Subjects had an ocular and systemic 
history taken. An ocular system questionnaire was 
completed to evaluate redness, dryness, photophobia, 
tearing, burning, crusting, itching, foreign body 
sensation, irritation. Visual acuity, fundoscopy and 
phys i ca l e x a m i n a t i o n w a s p e r f o r m e d and 
documented. 

Subjects who qualified for the study were 
randomly assigned to be given either one drop of 
travoprost 0.004% or placebo to be instilled in one 
randomly selected eye. At this preliminary visit and 
each subsequent visit, the subjects had slit-lamp 
biomicroscopy and Goldmann applanation tonometry. 
Each subject was examined by a masked observer. 
Subjects were dosed by an unmasked dosing study 
coordinator and had eye examination with pen-torch 
and slit-lamp biomicroscopy for inflammatory cells 

and flare performed at the end of 6 hours, 12 hours, 
24 hours, 48 hours and 72 hours post instillation of 
e y e d r o p s . T h e i n s t i l l a t i on of f l u o r e s c e i n and 
measurement of intraocular pressure were made 
after all procedures were completed. After a three 
weeks washout period, the participants were invited 
to receive a single dose of the other eyedrops to the 
oppos i te eye. S u b j e c t s r e tu rned for the repeat 
evaluation 

The subjec ts , o ther phys ic ians except the 
unmasked dosing coordinator were masked to the 
medications in this trial. The conjunctival hyperaemia, 
were graded clinically at the slit lamp (Table 1), as 
described by Stewart [ 1 0] but modified and was also 
evaluated by comparing study eye with non-study 
eyes. The number of subjects who developed at least 
grade 2 conjunctival hyperaema were counted. The 
presence and absence of inflammatory cells and flare, 
superficial punctate keratopathy were noted. These 
and other side effects were noted by an independent 
masked observer. An ocular adve r se e f fec t was 
defined as any change in the ocular health of the 
patient from baseline occurr ing dur ing the study. 
These adverse e f f e c t s were e i the r obse rved or 
solicited for by the investigator at each visit. 

The data was analyzed using Epi- Info version 
6. Chi square test was used to analyze the differences 
between variables. 

Resul ts 
Twenty male subjects were enrolled, all completed 
the first phase of study. All subjects were Africans. 
Nineteen subjects completed the second phase of 
the study. The only subject who discontinued early 
had to be out of town unexpectedly. 

Table 1: Conjunctival hyperaemia grades and corres-
ponding clinical signs. 

Grade Classification Clinical signs 

No visible vessel dilatation 
Barely noticeable regional 
vessel dilatation 
Fairly obvious generalized 

vessel dilation giving mode-
rate reddish hue 
Very obvious generalized 
vessel dilatation giving 
deep reddish hue 

None 
Minimal 

Moderate 

Severe 
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The mean age of subjects was 24.4 + SD 2.2 
years. Travoprost produced significantly more 
moderate hypereamia than placebo from baseline 
only at 24 hours. There was no significant difference 
in conjunctival hyperaemia at 12 and 36 hours. (Table 
2). Travoprost demonstrated significantly more 
hyperaemia in the study eye compared to the non-
study eye at 24 and 36 hours only. There was no 
difference in hyperaemia between the study and non-
study eyes at 12 and 72 hours (Table 3). 

Table 2: Grade 2 conjunctival hyperaemia in eyes 
treated travoprost and Placebo 

At least Grade 2 
Conjunctival Travoprost Placebo Yates P value 
Hyperaemia Correction 

0 to 12 Hours 
Yes 5 1 
No 15 19 1.76 0.182 

> 12 Hours to 
24 Hours 

Yes 7 1 3.91 0.048 
No 13 19 

> 24 Hours to 
36 Hours 

Yes 2 0 0.53 0.47 
No 18 20 

*Fisher s Exact Test 

Table 3: Conjunctival hyperaemia in study and non-
study eyes after instillation of Travoprost 

At least Grade 2 
Conjunctival Travoprost Placebo Yates P value 
Hyperaemia Correction 

0 to 12 Hours 
Yes 
No 

5 
15 

1 
19 1.76 0.182 

> 12 Hours to 
24 Hours 

Yes 12 6.83 0.008 
No 8 17 

> 24 Hours to 
36 Hours 

Yes 9 2 4.51 0.03 
No 11 18 

> 36 hours to 
72 hours 

Yes 4 1 0.91 0.34 
No 16 19 

*Fisher's Exact Test 

Fourteen (14) (70%) of study subjects who 
received travoprost compared to 2( 10%) of subjects 
who received the placebo developed at least grade 2 
hyperaemia, that is, moderate conjunctival 
hyperaemia by the end of 72 hours after dosing out 
of which 1(5%) who received travoprost had severe 
hyperaemia. No subject had hyperaemia at the start 
of the study, and none of the subjects who received 
the placebo developed severe hyperaemia. 

Adverse effects noticed or reported are listed 
in Table 4. Both groups reported various adverse 
effects such as redness, stinging, foreign body 
sensation, itching, headaches and shortness of breath 
and headaches. The most frequent side effects 
reported by more subjects dosed with Travoprost 
were hyperaemia, foreign body sensation, itching and 
stinging sensation. Of the reported adverse effects, 
conjunctival hyperaemia and foreign body sensation 
were significantly associated with travoprost. Three 
subjects complained of shortness of breath or mild 
chest pain which they had previously not experienced 
before the start of the study. Only one subject 
complained of temporary visual blurring. 

No subject developed anterior chamber 
inflammatory cells and flare throughout the 72 hours 
of study. None had superficial punctuate keratopathy. 
No subject was discontinued from this trial for an 
adverse event and no subject discontinued because 
of conjunctival hyperaemia. 

Discussions 
This study evaluated the ocular adverse effect after 
instillation of a single dose of travoprost in healthy 
African subjects . The f inding of moderate 
conjunctival hyperaemia and the duration were 
consistent with previous reports on the adverse 
events reported with travoprost [4,10] but a higher 
prevalence of conjunct ival hyperaemia than 
previously reported was observed in this study. In 
other studies the prevalence of conjunctival 
hyperaemia has been found to be up to 50% in eyes 
treated with travoprost 0.004% tor two days [4,9,10] 
but in this study 70% of eyes developed noticeable 
redness after a single instillation of the eyediop. 

The reasons for conjunctival hyperaemia after 
instillation of a prostaglandin receptor agonist is a 
subject for speculation. The release of a vasodilator, 
nitric oxide is thought to be the cause of localized 
vessel dilation associated with prostaglandins [11J. 
However, the mechanism by which the release of nitric 
oxide occurs is not known exactly. Perhaps such 
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Table 4: Reported Ocular Adverse Effects in Travoprost and Placebo Treated Eyes 

Adverse Reaction Travoprost 
n (%) 

Placebo 
n (%) 

Yate's Correction *P value 

Conjunctival hyperaemia 15 (75.0) 4 (21.1) 9.29 0.002 
Stinging 4 (20.0) -> (15.8) 
Ocular dryness J (15.0) 2 (10.5) 
Foreign body sensation 6 (30.0) 1 (5.3) 2.54 0.05 
Visual blurring 1 (5.0) 0 (0) 
Ocular itching 5 (25.0) 2 (10.5) 
Shortness of breath/chestpain (15.0) 1 (5.3) 0.22 0.64 
Headaches 2 (10.0) 2 (10.5) 
Skin darkening 0 (0) 0 (0) 

'Fisher s Exact Test 

mechanism is exaggerated in African eyes leading to 
increased inflammation of the conjunctiva and all 
prostaglandin analogues have been found to produce 
this. It is known that response to inflammatory agents 
is generally more in Africans [ 12 ,1 3]. 

On the o t h e r hand in v ivo s tudy of 
in f lammatory potent ial and toxici ty prof i le of 
prostaglandin analogues on conjunctival derived 
epithelial cells showed that none of the different 
analogues appeared to induced direct stimulation of 
the in f l ammatory pa thways [14]. The authors 
suggested that preservat ive like benzalkonium 
chloride may be the major factor responsible for long-
term ocular surface reactions in patients receiving 
prostaglandins on long term basis. 

Other studies have found that benzalkonium 
chloride induces cell growth arrest and death even 
at low concentration and this may explain the toxicity 
e f f e c t of long term t o p i c a l t r e a t m e n t s with 
preservative containing drugs [ 1 5]. Although the test 
drugs both contain benzalkonium chloride but at higher 
concentration in the travoprost than the placebo, their 
use on a short term in these volunteers produced 
hyperaemia. It is possible that the pathogenesis of 
long term hyperaemia is the same as for short term 
hyperaemia and one might be finding an exaggerated 
response in Africans. Longer studies and the use of 
a placebo free of preservative in the next study should 
clarify these issues. 

Corneal complications e.g. erosions have been 
similarly suggested to be the cause of conjunctival 
hyperaemia [7]. But no patient developed corneal 
punctate erosion nor anterior chamber cells during 
the period of study. 

This study did not evaluate long-term effects 
of travoprost. The long-term use of travoprost is 
expected to be associated with more hyperaemia than 
single dose instillation but it has been reported that 
conjunctival hyperaemia with two day use of other 
types of prostaglandins, latanoprost, increases only 
in the first week of use, then reduces and stabilizes 
by 6 months when hyperaemia diminishes [16]. If 
travoprost were to have the same e f fec t of less 
conjunctival hyperaemia with use. then the amount 
of hyperaemia found in this study may not correlate 
to long term effects of travoprost in African eyes, 
fhe single dose application of travoprost and duration 
of study will not allow observation of the reduction 
of hyperaemia effect. 

Other reported effects such as stinging, foreign 
body sensation, itching were more prevalent in this 
study group than previously reported. None of these 
prevented the volunteers from continuing to participate 
to the end of study. 
Clinical grading might have been subjective but the 
grading was done by a single observer who was 
masked to the drug received by volunteers thus 
eliminating variation in assessment and to some extent 
bias. However, it is unlikely that the observer may 
not recognize those who received travoprost because 
of the more hyperaemia it caused. Photographic 
documentation of the anterior segment could have 
been a more objective assessment; this requires a 
special camera attached to a slit lamp which was not 
available to the authors at the time of the study. Also, 
the subjects studied being medical students may over-
report the adverse effects but there seem to be a 
c o n s i s t e n c y b e t w e e n r e p o r t e d c o n j u n c t i v a l 
hyperaemia and what was observed clinically. 



Conjunctival hyperaemia 41 

The study on healthy subjects, though limited in 7 

number due to cost provides some information on 
the effect of travoprost on the study population, the 
result may be different in diseased eye. This study 
did not evaluate ocular adverse effects in subjects 
with glaucoma itself. This may differ and is hoped to 
be the next area of study. Further, any adverse effects g 
in subjects who also have other causes of red eye 
(for example, allergy, blepharitis, dry eye) were not 
evaluated in this trial. 
More research is needed to determine the long-term 
clinical adverse effects associated with prostaglandins 9 
in Africans being treated for glaucoma. This study 
suggests that single dose travoprost causes more 
noticeable conjunctival hyperaemia in healthy African 
subjects at 12 hours than eyes dosed with placebo. 
The conjunctival hyperaemia resolved by 72 hours 
after instillation no adverse effect prevented any jq 
volunteer from discontinuing from the study. 
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