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A study found no advantage of surgery over intensive medical therapy in diabetic retinopathy 

development at 2 years.

BY RISHI P. SINGH, MD

Bariatric Surgery Does 
Not Prevent Progression 
of Diabetic Retinopathy

T
he diabetic population is growing in epidemic 
proportions. In 2012, 29 million people in 
the United States (9.3% of the population) 
had diabetes, up from 26 million (8.3%) only 

2 years before; the percentage of the population with 
diabetes grew to 12.9% in 2014. The prevalence in 
older Americans is even higher, with almost 26% of 
those 65 years and older affected.1 The most common 
approach to diabetes treatment is pharmacotherapy, 
but many diabetic patients do not achieve adequate 
glycemic control with current drug regimens. Recently, 
studies have shown that glycemic control is improved in 
patients with type 2 diabetes after bariatric surgery, and 
that diabetes can be improved and even rapidly put into 
a state of remission after gastric bypass surgery.2,3 Short-
term randomized controlled trials, including the 1-year 
data from the STAMPEDE (Surgical Treatment and 
Medications Potentially Eradicate Diabetes Efficiently; 
NCT00432809) trial,4 demonstrated remission of type 2 
diabetes following bariatric surgery.

Less clear, however, is whether the rapid reduction of 
glycated hemoglobin (A1c) seen after bariatric surgery 
leads to improvements in the microvascular complica-
tions of diabetes, including diabetic retinopathy (DR). 
Until recently, no long-term trial had investigated oph-
thalmic outcomes in patients after bariatric surgery. This 
has been a concern because some studies have suggested 
that rapid improvement in glycemic control is associated 
with worsening of DR in cases of intense insulin control, 
pregnancy, and GLP-1 agonist treatments.5

REVIEW OF THE LITERATURE
In the studies that have investigated ophthalmic out-

comes after bariatric surgery, results have been mixed. 

One study showed no deterioration of retinopathy at 
1 year after gastric bypass surgery.2 A small pilot study 
found that three-quarters of patients had stable or no 
DR postoperatively, while 18% developed new or wors-
ened retinopathy.5 A retrospective study of more than 
2500 diabetic patients undergoing bariatric surgery 
found an 80% reduction in the risk of microvascular 
complications, although retinopathy was not evaluated 
as a separate outcome.6 In another recent retrospective 
study, 65% of patients with type 2 diabetes who under-
went bariatric surgery had no change in retinopathy 
status, approximately 13% appeared to have resolved or 
regressed retinopathy, and about 18% of patients exhib-
ited progression of retinopathy.7 These authors observed 
that patients with moderate or worse DR were at greater 
risk of retinopathy progression after bariatric surgery.

All these studies have significant limitations includ-
ing short follow-up times, the lack of direct ophthal-
mic evaluations, or the absence of full analysis of the 
cohorts. The STAMPEDE trial included ophthalmic 
outcomes as 1 of its secondary endpoints.4 The 3-year 
results for the primary endpoint and certain secondary 
endpoints of STAMPEDE were published last year.8 The 
ophthalmic outcomes from STAMPEDE at 2 years were 
also published recently and this article recaps those 
findings.9

STAMPEDE TRIAL
The STAMPEDE trial was a randomized, single-center, 

nonmasked trial evaluating the efficacy of intensive 
medical therapy (IMT) alone in comparison with IMT 
plus Roux-en-Y gastric bypass or sleeve gastrectomy in 
150 patients with uncontrolled type 2 diabetes mellitus. 
The goal of IMT was for patients to achieve an A1c level 



of 6.0% or less through adjustment of diabetes medica-
tions including insulin sensitizers, GLP-1 agonists, sul-
fonylureas, and insulin injections. In addition, diabetes 
educators counseled patients during the course of the 
study.

Patients included in the study had A1c levels of 7.0% 
or greater, a body mass index (BMI) of 27 to 43 kg/m2, 
and were 20 to 60 years of age.4 Patients were randomly 
assigned to 1 of the 3 interventions and followed for a 
period of 2 years. All patients were evaluated at baseline 
and 2 years by ophthalmologists, who performed visual 
acuity and dilated retinal examinations for grading of DR.

The primary end point of the study was the propor-
tion of patients with a glycated hemoglobin level of 6.0% 
or less at 12 months after randomization. Secondary 
endpoints included changes in fasting plasma glucose; 
lipid levels, blood pressure, or BMI; carotid intimal medi-
al thickness; and medications. Safety, adverse events, 
and quality of life were assessed. Ophthalmic outcomes 
assessed were change in visual acuity and change in reti-
nopathy score from baseline to year 2. 

RESULTS
There was no statistically significant difference in A1c 

levels between treatment groups at baseline. The average 
visual acuity in the entire cohort was 20/20 at baseline. 
DR severity score among the whole cohort was as follows: 
82.0% no manifestation of retinopathy, 16.0% mild or 
moderate nonproliferative DR (NPDR), 0.7% severe NPDR, 
and 1.4% proliferative DR (PDR). There were no significant 
differences in the presence of DR across treatment groups. 

Table 1 summarizes the proportion of patients achiev-
ing the primary endpoint of an A1c level of 6.0% over 
3 years of follow up in STAMPEDE. Glycemic control 
improved in all 3 groups at year 2, with mean declines 
of 1.1% in the IMT group, 2.8% in IMT plus Roux-en-Y 
gastric bypass, and 2.7% in the IMT sleeve gastrectomy 
group. Differences were statistically significant between 
the surgery groups and the IMT group (P < .001) but not 
between the 2 surgery groups (P = .734) at year 2. 

At year 2, in the full cohort, 80.2% of patients manifest-
ed no DR: 82.9%, 79.5%, and 78.7% in the IMT, IMT plus 
Roux-en-Y gastric bypass, and the IMT sleeve gastrectomy 
cohorts, respectively. Mild or moderate NPDR was seen in 
16.7% in the total cohort and was not statistically differ-
ent between the groups. Severe NPDR was seen in the full 
cohort in 1.6% and 1.6% had PDR, again without signifi-
cant differences noted between cohorts (Table 2). 

There were no significant differences from baseline or 
across treatment groups in retinopathy severity scores at 
year 2. Even when 1-step changes in severity were ana-
lyzed, there were no statistically significant differences 
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across groups or from baseline to year 2.
Mean visual acuity was 20/20 for all groups at year 2, 

as it was at baseline, so there were no statistically signifi-
cant changes in visual acuity between groups or from 
baseline. No serious ocular adverse events were noted in 
any treatment group at 2 years. 

There was excellent patient follow-up in STAMPEDE 
at year 2 (91% retention), and a final 5-year analysis with 
ophthalmic outcomes is planned. 

CONCLUSIONS
In the STAMPEDE trial, bariatric surgery was more 

effective than IMT in achieving glycemic control 
(A1c ≤ 6.0%). Despite the difference in glycemic control, 
bariatric surgery did not appear to accelerate or improve 
retinopathy outcomes at 2 years in comparison with 
IMT. In addition, there was no difference in visual acuity 
outcomes among the 3 treatment arms. 

Previous studies have observed that intensive glycemic 
treatment was associated with transient worsening of 
DR, and some authors have reported that rapid changes 
in glycemic control may result in worsening of diabetic 
microvascular complications such as DR. In the Diabetes 
Control and Complications Trial, patients receiving 
intensive treatment demonstrated early worsening 
approximately twice as frequently as patients receiving 
conventional therapy; however, half of these patients 
recovered from the early worsening by 12 months.10 

Bariatric surgery can rapidly improve glycemic control, 

and therefore progression of DR may occur. The authors 
of STAMPEDE advise continued adherence to recom-
mendations from the American Diabetes Association for 
in patients with DR despite remission with these surgical 
techniques.11  n

Rishi P. Singh, MD, is a staff physician at Cole 
Eye Institute, Cleveland Clinic, medical direc-
tor of the clinical systems office in Cleveland 
Clinic, and an assistant professor of ophthal-
mology at Case Western Reserve University, 
all in Cleveland, Ohio. Dr. Singh may be reached at 
drrishisingh@gmail.com.

1.  Statistics About Diabetes. American Diabetes Association. http://www.diabetes.org/diabetes-basics/statistics/. 
Accessed January 9, 2015.
2.  Chuah LL, le Roux CW. Management of patients with type 2 diabetes before and after bariatric surgery: evolution 
and microvascular complications. Nutr Hosp. 2013;28(Suppl 2):17-22.
3.  Pournaras DJ, Osborne A, Hawkins SC, et al. Remission of type 2 diabetes after gastric bypass and banding: 
mechanisms and 2 year outcomes. Ann Surg. 2010;252(6):966-971. 
4.  Schauer PR, Kashyap SR, Wolski K, et al. Bariatric surgery versus intensive medical therapy in obese patients with 
diabetes. N Engl J Med. 2012;366(17):1567-1576. 
5.  Varadhan L, Humphreys T, Walker AB, et al. Bariatric surgery and diabetic retinopathy: a pilot analysis. Obes 
Surg.  2012;22:515-516.
6.  Johnson BL, Blackhurts DW, Latham BB, et al. Bariatric surgery is associated with a reduction in major macrovas-
cular and microvascular complications in moderately to severely obese patients with type 2 diabetes mellitus. J Am 
Coll Surg. 2013;216:545-558.
7.  Thomas RL, Prior SL, Barry JD, et al. Does bariatric surgery adversely impact on diabetic retinopathy in persons 
with morbid obesity and type 2 diabetes? J Diabetes Complications. 2014;28(2):191-195.
8.  Schauer PR, Bhatt DL, Kirwan JP, et al; STAMPEDE Investigators. Bariatric surgery versus intensive medical 
therapy for diabetes—3-year outcomes. N Engl J Med. 2014;370(21):2002-2013. 
9.  Singh RP, Gans R, Kashyap SR, et al. The effect of bariatric surgery versus intensive medical management on 
diabetic ophthalmic outcomes. Diabetes Care. In Press.
10.  DCCT/EDIC Research Group. Diabetic retinopathy and other ocular findings in the diabetes control and compli-
cations trial/epidemiology of diabetes interventions and complications study. Diabetes Care. 2014;37:17-23.
11.  American Diabetes Association. Standards of medical care in diabetes—2011. Diabetes Care. 2011;34(Suppl 
1):S11-61.

TABLE 1.  PROPORTION OF PATIENTS ACHIEVING THE PRIMARY ENDPOINT IN STAMPEDEa

IMT IMT Plus Roux-en-Y Sleeve Gastrectomy 

Year 14 12% 42% (P = .002) 37% (P = .008)

Year 29 9.8% 41.3% (P = .001) 21.3% (P = .001)

Year 38 5% 38% (P = .001) 24% (P = .01)
a The primary endpoint of STAMPEDE was A1c level of 6.0% or less.

TABLE 2.  DIABETIC RETINOPATHY OUTCOMES AT 2 YEARS

Parameter Randomization 
Group Statistic

Total Nonsurgery Gastric 
Bypass

Sleeve 
Gastrectomy

P value

Retinopathy at 2 years n 126 35 44 47 0.551

None n (%) 101 (80.2) 29 (82.9) 35 (79.5) 37 (78.7)

NPDR mild n (%) 17 (13.5) 5 (14.3) 6 (13.6) 6 (12.8)

NPDR moderate n (%) 4 (3.2) 1 (2.9) 3 (6.8) 0

NPDR severe n (%) 2 (1.6) 0 0 2 (4.3)

PDR non-high risk n (%) 1 (0.8) 0 0 1 (2.1)

PDR high risk n (%) 1 (0.8) 0 0 1 (2.1)


