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The Ahmed Versus Baerveldt (AVB) Study
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G laucoma drainage devices are being increasingly used in the treatment of advanced glaucoma refractory to medical therapy or in 
cases that have failed trabeculectomy with antimetabolite. The Ahmed Versus Baerveldt (AVB) Study is an international, multicenter, 
randomized clinical trial comparing the two most frequently used devices. Five-year results have been recently published providing high 

quality evidence to guide a surgeon’s decision on which device to use. 
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The treatment of glaucoma usually begins with the use of topical antiglaucoma medications or 

laser trabeculoplasty, with surgery reserved for cases refractory to, or at high-risk of failing medical 

management.1 Trabeculectomy with antimetabolite has traditionally been considered the preferred 

first-line filtration procedure.1 However, failure rates of approximately 50% at 5 years have been 

reported, as well as complications including hypotony, wound leak, and infection.2,3 Furthermore, 

5-year results of the Tube Versus Trabeculectomy (TVT) Study found Baerveldt implantation had a 

higher success rate and lower rate of reoperation that trabeculectomy, with a similar intraocular 

pressure (IOP) reduction and need for glaucoma medications.3 As a result, there has been a significant 

change in practice patterns over the past two decades, with declining rates of trabeculectomy and 

an increase in the use of glaucoma drainage devices.4 In particular, glaucoma drainage devices are 

being increasingly used in patients who have failed trabeculectomy, or who have disease at high risk 

of failing trabeculectomy (e.g. neovascular or uveitic glaucoma).5 

The two most frequently used glaucoma drainage devices are the Ahmed valve implant (New World 

Medical Inc, Rancho Cucamongo, CA, US) and the Baerveldt implant (Abbott Medical Optics, Santa Ana, 

CA, US). These devices differ in that the Ahmed implant has a venturi-based valve system which opens 

at 8–10 mmHg and serves to prevent hypotony and its related complications. The Baervedlt implant 

lacks a built-in form of flow restriction and requires the surgeon to ligate the tube intraoperatively until 

adequate scar tissue has formed around the end-plate to regulate flow. Data comparing these devices 

is limited by its retrospective nature, differing patient populations and outcome criteria. As a result, 

selecting which glaucoma drainage device to use has largely been driven by surgeon experience and 

clinical site preference.6–9 

The Ahmed Versus Baerveldt (AVB) Study is an international, multicenter, randomized clinical trial 

comparing these devices.10–13 A total of 238 patients were enrolled from six clinical centers and 

randomized to receive either an Ahmed-FP7 valve implant or a Baerveldt-350 implant. Patients had 

uncontrolled glaucoma despite maximum tolerated medical therapy, with a mean preoperative IOP of 

31 mmHg on three glaucoma medications. Trabeculectomy had failed in 37% of patients, and many 

patients had disease at high risk of failing trabeculectomy including 21% with neovascular glaucoma 

and 10% with uveitic glaucoma. Due to the advanced disease of the study group, a strict IOP target of 

5–18 mmHg was used based on data suggesting IOP >18 mmHg may result in progression.14

Both devices were effective in lowering IOP and the need for glaucoma medications. At 5 years, the 

mean IOP was 16.6 mmHg in the Ahmed group (47% reduction) and 13.6 mmHg in the Baerveldt group 

(57% reduction, p=0.001). Mean medication use was 1.8 in the Ahmed group (44% reduction) and 1.2 

in the Baerveldt group (61% reduction, p=0.03). De novo glaucoma surgery was required in 18% of the 

Ahmed group and 11% of the Baerveldt group (p=0.22). The 5-year cumulative failure rate was 53% in 

the Ahmed group and 40% in the Baerveldt group (p=0.04). Hypotony resulted in failure in five patients 
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(4%) in the Baerveldt group compared to none in the Ahmed group. Visual 

outcomes were similar in both groups (p=0.88), with a modest decrease in 

vision from a median of 20/100 at baseline to 20/200 at 5 years.

The AVB Study results reinforce that both the Ahmed valve implant and 

the Baerveldt implant are effective treatments for refractory and high-risk 

glaucoma. The Baerveldt group had a lower failure rate and a lower IOP 

on fewer glaucoma medications than the Ahmed group, but carried a risk 

for hypotony. These results are similar to those of the Ahmed Baerveldt 

Comparison (ABC) Study, a concurrent multicenter randomized trial.15 The 

ABC Study found similar rates of failure between groups at 5-years (45% 

Ahmed, 39% Baerveldt, p=0.65) but found the Baerveldt group achieved a 

lower IOP (Ahmed: 14.7 mmHg, Baerveldt: 12.7 mmHg, p=0.02) on a similar 

number of medications (Ahmed: 2.2, Baerveldt: 1.8, p=0.28). However, the 

Baerveldt group had a greater number of failures due to safety issues 

including persistent hypotony, explantation of the implant or loss of light 

perception (Ahmed: 8%, Baerveldt: 17%, p=0.03).

The results of the AVB and ABC Studies may be used by surgeons 

to individualize care for patients. If a patient requires an immediate 

postoperative IOP reduction and has a moderate long-term IOP target or 

has risk factors for postoperative hypotony—an Ahmed implant may be 

a good choice. If a patient has a low long-term IOP target or is intolerant 

or non-compliant with glaucoma medications—a Baerveldt implant may 

be a good choice. Ultimately, selecting a device should balance patient 

factors including goals of treatment and compliance with medical therapy 

with surgeon factors including their experience with each device and 

postoperative results. 

1. Prum BE Jr., Rosenberg LF, Gedde SJ, et al., Primary Open-
Angle Glaucoma Preferred Practice Pattern((R)) Guidelines, 
Ophthalmology, 2016;123:P41–P111.

2. Five-year follow-up of the Fluorouracil Filtering Surgery Study, 
The Fluorouracil Filtering Surgery Study Group, Am J Ophthalmol, 
1996;121:349–66.

3. Gedde SJ, Schiffman JC, Feuer WJ, et al., Treatment outcomes in 
the Tube Versus Trabeculectomy (TVT) study after five years of 
follow-up, Am J Ophthalmol, 2012;153:789–803 e2.

4. Desai MA, Gedde SJ, Feuer WJ, et al., Practice preferences for 
glaucoma surgery: a survey of the American Glaucoma Society in 
2008, Ophthalmic Surg Lasers Imaging, 2011;42:202–8.

5. Minckler DS, Francis BA, Hodapp EA, et al., Aqueous shunts in 
glaucoma: a report by the American Academy of Ophthalmology, 
Ophthalmology, 2008;115:1089–98.

6. Wang JC, See JL, Chew PT, Experience with the use of Baerveldt 

and Ahmed glaucoma drainage implants in an Asian population, 
Ophthalmology, 2004;111:1383–8.

7. Syed HM, Law SK, Nam SH, et al., Baerveldt-350 implant versus 
Ahmed valve for refractory glaucoma: a case-controlled 
comparison, J Glaucoma, 2004;13:38–45.

8. Goulet RJ, 3rd, Phan AD, Cantor LB, WuDunn D, Efficacy  
of the Ahmed S2 glaucoma valve compared with the  
Baerveldt 250-mm2 glaucoma implant, Ophthalmology, 
2008;115:1141–7.

9. Tsai JC, Johnson CC, Kammer JA, Dietrich MS, The Ahmed  
shunt versus the Baerveldt shunt for refractory glaucoma II: 
longer-term outcomes from a single surgeon, Ophthalmology, 
2006;113:913–7.

10. Christakis PG, Kalenak JW, Tsai JC, et al., The Ahmed Versus 
Baerveldt Study: Five-Year Treatment Outcomes, Ophthalmology, 
2016;123:2093–102.

11. Christakis PG, Tsai JC, Kalenak JW, et al., The Ahmed versus 
Baerveldt study: three-year treatment outcomes, Ophthalmology, 
2013;120:2232–40.

12. Christakis PG, Tsai JC, Zurakowski D, et al., The Ahmed Versus 
Baerveldt study: design, baseline patient characteristics, and 
intraoperative complications, Ophthalmology, 2011;118:2172–9.

13. Christakis PG, Kalenak JW, Zurakowski D, et al., The Ahmed Versus 
Baerveldt study: one-year treatment outcomes, Ophthalmology, 
2011;118:2180–9.

14. The Advanced Glaucoma Intervention Study (AGIS): 7, The 
relationship between control of intraocular pressure and visual 
field deterioration.The AGIS Investigators, Am J Ophthalmol, 
2000;130:429–40.

15. Budenz DL, Barton K, Gedde SJ, et al., Five-year treatment 
outcomes in the Ahmed Baerveldt comparison study, 
Ophthalmology, 2015;122:308–16.

AVB Editorial_FINAL.indd   22 07/04/2017   13:36


