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The importance of 24-hour intraocular pressure (IOP) 
assessment has increasingly being recognized in recent years 
(1-4). In cardiology, 24-hour blood pressure monitoring 
is widely employed to accurately characterize a patient’s 
blood pressure profile and to guide management. Similarly, 
in glaucoma care 24-hour IOP assessment can delineate a 
patient’s true pressure characteristics and guide stepwise 
decision-making (1,5). Nevertheless, the precise predictive 
value of a short-term 24-hour untreated, or treated curve 
upon the long-term prognosis of glaucoma remains to be 
elucidated. There is some evidence suggesting that those 
patients with fluctuating 24-hour IOP characteristics 
mani fe s t  grea ter  degrees  o f  ocu lar  damage  and 
functional deterioration than those with stable pressures  
(1,6-8). Consequently, notwithstanding practicality issues, 
monitoring untreated 24-hour IOP characteristics can 
provide important evidence to tailor more precisely target 
pressure requirements and optimize therapy selection. 
In treated glaucoma patients, 24-hour IOP monitoring 
determines the quality of IOP control and detects 
detrimental predictive features such as high peak and  
24-hour IOP wide fluctuation. This evidence greatly 
influenced the management of progressive glaucoma 
patients on medical therapy with “apparently good IOP 
control” as determined by single IOP measurements in the 
clinic (3,4). 

Beyond patient management, 24-hour studies have 
enabled researchers to better describe the true 24-hour 
efficacy of many novel therapeutic options over the last  

2 decades (6,7). This is more crucial with available medical 
therapy options as most medications lower IOP more 
during the day than during the night (5-7). Controlled 
24-hour efficacy evidence over the years has unveiled 
the true magnitude of IOP-lowering provided by several 
antiglaucoma medications and directly impacted their 
adoption and popularity in clinical practice. For example, a 
key reason for the adoption of prostaglandins as first option 
therapy worldwide was their superior 24-hour efficacy (6-7). 
In contrast, the reduced efficacy of timolol and brimonidine 
during the night reduced their appeal in glaucoma 
management. Published 24-hour studies have delineated 
efficacy results which would have remained unknown if only 
daytime assessment had been performed (9-11). 

In view of the key role played by 24-hour IOP 
monitoring in the evaluation of a novel antiglaucoma 
medication, the recently published study by Weinreb 
and coworkers (12) is a welcome addition to the existing 
literature. This is especially so because the authors evaluated 
a relatively new therapeutic option, the brinzolamide  
1%/brimonidine 0.2% fixed combination (BBFC), which 
represents the first commercially available beta blocker-free 
antiglaucoma fixed combination. As such, BBFC may prove 
a valuable option for patients in whom topical beta-blockers 
are contraindicated due to systemic conditions such as 
asthma or bradycardia. 

In their study, Weinreb et al. (12) present the results of a 
4-week, prospective, multicenter, double-masked, placebo-
controlled trial in 16 academic and non-academic sites in 
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the USA. Following an appropriate wash-out period and a 
baseline 24-hour IOP curve, 125 subjects with either open-
angle glaucoma, or ocular hypertension were randomized 
1:1 to either BBFC or placebo, each dosed 3 times daily 
for 4 weeks. A treated 24-hour IOP curve was repeated at 
the end of the 4-week period with IOP readings performed 
every 2 hours in the habitual position (sitting IOP between 
08:00 and 20:00 and supine IOP readings between 22:00 and 
06:00). The IOP was evaluated with a pneumotonometer in 
16 overnight facilities with controlled lighting conditions. 
The authors reported that BBFC significantly reduced mean 
24-hour IOP compared to placebo [least squares mean 
difference (95% confidence interval): −2.5 (−3.3 to −1.7)]. 
Therapy with BBFC reduced mean IOP from baseline by 
14–22% during the daytime period, and by 6–9% during 
the nocturnal period. The frequency of adverse events was 
similar between the 2 groups during this 4-week trial. 

Consequently, it appears that despite the thrice-daily 
dosage, the overall efficacy of BBFC was modest. Moreover, 
the nocturnal reduction in least squares mean IOP of  
1.2 mmHg with BBFC vs. placebo did not achieve statistical 
significance in the full analysis set (12). This is consistent 
to some extent with previous 24-hour evidence showing 
reduced efficacy of brimonidine at night (11,13,14). It 
is more surprising though with regard to the second 
component of the fixed combination: brinzolamide. A meta-
analysis of 24-hour studies (15) reported that dorzolamide  
(a carbonic anhydrase inhibitor just like brinzolamide) 
was the only glaucoma medication working better during 
the night (21%) than during the day (16%). If carbonic 
anhydrase inhibitors are the only class of antiglaucoma 
medications working better during the night than during 
the day (6,7,15) the intriguing question then is why this 
efficacy was not observed in the study with BBFC? Although 
this pattern of enhanced night-time efficacy relies on 
dorzolamide studies (no published studies exist as yet with 
brinzolamide) it should be noted that satisfactory night-time 
efficacy has been previously recorded in 24-hour studies 
with other fixed combinations: the timolol/dorzolamide (16)  
and timolol/brinzolamide (17) fixed combinations. We can 
only hypothesize that the lower magnitude of 24-hour IOP 
reduction documented here with BBFC may be due to 
variations in study design, patient selection and relatively 
low baseline pressures. 

The  s tudy  by  Weinreb  e t  a l .  (12 )  has  cer ta in 
methodological strengths. With 123 completed patients it 
is the largest 24-hour study ever performed and obviously 
is more than adequately powered. Its design (double-

masked, placebo-controlled study) is optimal and it should 
be highlighted that few controlled studies to date have 
included a placebo arm in assessing the efficacy of a therapy 
option. Indeed, to the best of our knowledge this is the 
first 24-hour study, which is placebo-controlled. Finally, 
the present study has been conducted in strictly regulated 
conditions of a sleep laboratory. 

On the other hand, as with all studies there are 
limitations. First, IOP measurements in several of the 
participating overnight facilities were performed by 
trained, but inexperienced personnel. Indeed, many of 
the participating sites established their overnight facilities 
specifically for this study. Secondly, the rigorously 
controlled conditions and the IOP and blood pressure 
monitoring every 2 hours may impact the routine circadian 
activity of some study patients. Inherent problems with all 
24-hour monitoring studies are that IOP measurements 
may be influenced by factors such as the stress of waking, 
and the precision of tonometry in low-light conditions. 
An important methodological consideration is that by 
employing a pneumotonometer to evaluate IOP, the results 
of the present study do not reflect the Goldmann gold 
standard employed in clinical practice and the evidence 
accumulated with Goldmann technology in many other 
previous 24-hour studies.

The study by Weinreb et al. (12) represents a significant 
contribution to the available evidence on the 24-hour 
efficacy of the recently introduced BBFC (18). Several issues 
with regard to BBFC need to be addressed in the future. In 
Europe BBFC is mostly prescribed twice daily. It remains to 
be seen what the 24-hour efficacy of BBFC is when dosed 
twice daily. This issue is clinically relevant as it will influence  
24-hour efficacy, long-term tolerability and adherence 
(5,19,20). Another question is to what extent BBFC causes 
delayed hypersensitivity reactions similar in frequency and 
severity to those of brimonidine monotherapy (21). Long-
term clinical studies and cumulative clinical experience are 
desirable to better understand the safety and tolerability profile 
of this novel combination. Future studies should determine the 
comparative 24-hour efficacy of this medication versus that of 
more established therapy options (22). 

It should not be overlooked that the real efficacy profile 
of all available anti-glaucoma medications would not have 
been detected without a complete 24-hour IOP evaluation. 
How this evidence reflects upon real life efficacy, popularity 
and long-term prognosis remains to be elucidated. 
Nevertheless, Weinreb and colleagues (12) should be 
applauded for evaluating the 24-hour efficacy of BBFC 



Annals of Eye Science, 2019 Page 3 of 4

© Annals of Eye Science. All rights reserved. Ann Eye Sci 2019;4:11aes.amegroups.com

in a large controlled study and for establishing the true  
IOP-lowering characteristics of this novel fixed combination 
for the first time, as well as setting the bar for future 
investigations of this nature. 
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