
247

Journals of Gerontology: MEDICAL SCIENCES
Cite journal as: J Gerontol A Biol Sci Med Sci. 2015 February;70(2):247–254
doi:10.1093/gerona/glu072 Advance Access publication May 24, 2014

© The Author 2014. Published by Oxford University Press on behalf of The Gerontological Society of America. 
All rights reserved. For permissions, please e-mail: journals.permissions@oup.com.

Coadministration of Co-trimoxazole With Sulfonylureas: 
Hypoglycemia Events and Pattern of Use

Alai Tan,1,2 Holly M. Holmes,3 Yong-Fang Kuo,2 Mukaila A. Raji,4 and James S. Goodwin1,2,4

1Sealy Center on Aging and 
2Department of Preventive Medicine and Community Health, University of Texas Medical Branch, Galveston.

3Department of General Internal Medicine, University of Texas MD Anderson Cancer Center, Houston.
4Department of Internal Medicine-Geriatrics, University of Texas Medical Branch, Galveston.

Address correspondence to Alai Tan, MD, PhD, Sealy Center on Aging, University of Texas Medical Branch, 301 University Boulevard,  
Galveston, Texas 77555-0177. Email: altan@utmb.edu

Background.  Coadministration of co-trimoxazole with sulfonylureas is reported to increase the risk of hypoglycemia.

Methods.  We identified a cohort of Medicare beneficiaries aged 66 years or older who took glyburide or glipizide for 
diabetes from a 5% national sample of Medicare Part D claims data in 2008 (n = 34,239). We tracked each participant’s 
claims during 2008–2010 for a co-trimoxazole prescription and subsequent emergency room visits for hypoglycemia. 
Descriptive statistics and logistic regression modeling were used to evaluate hypoglycemia-related emergency room 
visits after coadministration of co-trimoxazole with sulfonylureas and its utilization patterns in older adults with diabetes.

Results.  Sulfonylureas users prescribed co-trimoxazole had a significant higher risk of emergency room visits for 
hypoglycemia, compared with those prescribed noninteracting antibiotics (odds ratio = 3.89, 95% confidence interval = 
2.29–6.60 for glipizide and odds ratio = 3.78, 95% confidence interval = 1.81–7.90 for glyburide with co-trimoxazole, 
using amoxicillin as the reference). Co-trimoxazole was prescribed to 16.9% of those taking glyburide or glipizide dur-
ing 2008–2010, varying from 4.0% to 35.9% across U.S. hospital referral regions. Patients with polypharmacy and with 
more prescribers were more likely to receive co-trimoxazole. Patients with an identifiable primary care physician had 
20% lower odds of receiving a co-trimoxazole prescription. Hospital referral regions with more PCPs had lower rates of 
coadministration of the two drugs (r = −.26, p < 0.001).

Conclusions.  Coadministration of co-trimoxazole with sulfonylureas is associated with increased risk of hypoglyce-
mia, compared with noninteracting antibiotics. Such coadministration is prevalent among older diabetic patients in the 
United States, especially in patients without an identifiable primary care physician.
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Glyburide and glipizide are commonly used sulfo-
nylurea antidiabetic drugs (1). However, the effect of 

glyburide and glipizide may be altered by drugs that inhibit 
CYP2C9, a cytochrome P450 enzyme involved in glyburide 
and glipizide metabolism in the liver (2,3). Co-trimoxazole, 
a combination of trimethoprim and sulfamethoxazole, was 
found to inhibit the activities of CYP2C9 (3). Juurlink and 
coworkers reported that use of co-trimoxazole is associated 
with a sixfold greater risk of hospitalization for hypogly-
cemia among older patients taking glyburide in Canada, 
compared with those using amoxicillin (4). Similarly, 
Schelleman and coworkers reported that use of co-trimoxa-
zole is associated with 3 times higher odds of hospitalization 
due to hypoglycemia among Medicaid patients who took 
glipizide, using cephalexin as the reference (5). Patients with 
diabetes are more susceptible to infection because of their 
hyperglycemic environment and impaired immune function 
(6). Although co-trimoxazole is generally considered a safe 

broad-spectrum antibiotic, it should be avoided in diabetic 
patients taking glyburide or glipizide (7).

Few studies have evaluated the prevalence of exposure to 
potential drug interactions (8,9). For example, a recent hospital-
based study found that 80% of older patients with polyphar-
macy (>5 drugs) had been exposed to at least one of the 238 
potential cytochrome P450-mediated drug–drug interactions 
during their stay in a community hospital (9). Little is known 
about the prevalence of clinically significant drug interactions 
in outpatient settings. This study assessed the prevalence of 
coadministration of co-trimoxazole with sulfonylureas and 
risk of subsequent emergency room (ER) visits for hypogly-
cemia among older patients with diabetes. We also examined 
the pattern of such coadministration, associated factors, and its 
geographic variation across the United States. We hypothesized 
that patients with poor access to primary care, those with mul-
tiple prescribers and those on a greater number of medications 
would have higher risk of exposure to potential drug interaction.
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Methods

Study Cohort
Using the 5% sample of national Medicare claims 

data, we identified beneficiaries aged 66 years or older as 
of January 1, 2008 who had continuous Medicare Parts 
A (hospital care) and B (physician and outpatient services) 
and no Health Maintenance Organization coverage during 
2007–2010, and who had continuous Part D (prescription 
drug) coverage during 2008–2010 (n = 502,797). The infor-
mation on each beneficiary’s demographics, Medicare enti-
tlement, Parts A and B coverage, and Health Maintenance 
Organization enrollment was obtained from the Medicare 
enrollment files. We searched the 2007 claims for each 
patient from the Medicare Carrier files (claims for physi-
cian services), Outpatient Statistical Analysis Files (claims 
for outpatient services), and Medicare Provider Analysis 
and Review (MEDPAR) files (claims for inpatient services) 
for a diagnosis of diabetes (International Classification of 
Diseases, 9th revision, Clinical Modification [ICD-9-CM] 
codes of 250.x). Patients with diabetes were defined as 
those with at least two claims on different dates in 2007 
with diabetes diagnoses (n = 122,470). From Medicare 
Part D (prescription) claims, we identified patients with 
diabetes who had any glyburide or glipizide prescription 
during 2008–2010, leaving 37,086 (representing 741,720 
older adults with diabetes in the United States) in the study 
cohort.

To study hypoglycemia events after co-trimoxazole 
exposure, we extracted a subcohort from the main study 
cohort described earlier using Medicare Part D claims. The 
subcohort consisted of sulfonylurea (glipizide or glybur-
ide) users with at least one episode of coadministration of 
co-trimoxazole, amoxicillin, cephalexin, or azithromycin. 
A coadministration episode was defined as at least 1 day’s 
overlap of the antibiotic and sulfonylurea based on their 
fill dates and days of supply. For example, a glyburide pre-
scription on May 1, 2008 with 30 days of supply and also a 
co-trimoxazole prescription on May 20, 2008 with 10 days 
of supply was identified as an episode of coadministration 
of co-trimoxazole and glyburide. Amoxicillin, cephalexin, 
or azithromycin were chosen as the reference antibiotics 
because there is neither a plausible mechanism nor prior 
evidence that suggests that they interact with sulfonylurea. 
Episodes overlapping with other oral or injected antimi-
crobials in the 14-day window of prescription of the index 
antibiotic were excluded. The final subcohort consisted of 
10,352 glipizide users with 21,473 episodes of index anti-
biotic coprescription and 7,836 glyburide users with 16,154 
episodes of index antibiotic coprescription.

Outcome Measures
The two outcome measures were (a) coadministration of co-

trimoxazole with glyburide or glipizide and (b) ER visits for 

hypoglycemia within 14 days after coadministration of co-tri-
moxazole or a reference antibiotic with glyburide or glipizide.

Coadministration of co-trimoxazole with glyburide 
or glipizide.—For each glyburide or glipizide user in the 
main study cohort, we tracked their claims for the prescrip-
tion of co-trimoxazole. The Medicare Part D claims pro-
vide data on a prescription’s fill date and days of supply. 
Coadministration of co-trimoxazole with glyburide or glip-
izide was defined as mentioned earlier.

ER visits for hypoglycemia.—For each episode of coad-
ministration of a sulfonylurea and one of the antibiotics in 
the subcohort, we reviewed the Carrier, Outpatient Statistical 
Analysis Files, and MEDPAR claims for ER visits due to 
hypoglycemia within 14 days after the antibiotic prescription 
was filled. ER visits with no hospital admission were identi-
fied from Carrier files and Outpatient Statistical Analysis Files 
using the Healthcare Common Procedure Coding System 
codes (99281–99285), revenue center codes 0450-0459 and 
0981. ER visits resulting in hospital admission were identi-
fied from MEDPAR claims using the Emergency Room 
Charge Amount field in which the amount is more than $0. 
Then we used an algorithm developed and validated by Ginde 
and coworkers to identify ER visits due to hypoglycemia 
(10). Specifically, hypoglycemia was identified if a claim had 
(a) any of the ICD-9-CM codes 251.0–251.2, 270.3, 775.0, 
or 775.6 or (b) an ICD-9-CM code of 250.8 but without any 
codiagnosis code of 259.9, 272.7, 681.xx, 682.xx, 686.9x, 
707.1–707.9, 709.3, 730.0–730.2, or 731.8. The algorithm 
had a sensitivity of 97% and positive predictive value of 89% 
for detecting hypoglycemia ER visits (10).

Explanatory Variables
Age (67–74, 75–84, and 85+ years) and race/ethnicity 

(non-Hispanic white, non-Hispanic black, Hispanic, and 
other) were obtained from the Medicare Part D denominator 
file. We used the ICD-9-CM coding algorithm modified by 
Quan and coworkers (11) to identify patient comorbid con-
ditions from the Medicare outpatient and inpatient claims 
in 2007 using the Elixhauser method (12). The number of 
comorbidities was categorized as 0, 1, 2, 3, or more. We 
defined a patient as having an identifiable primary care phy-
sician (PCP) if he or she saw a physician who specialized 
in family medicine, general practice, internal medicine, or 
geriatrics on two or more occasions in an outpatient set-
ting for evaluation and management (Current Procedural 
Terminology codes 99201–99205 and 99211–99215) in the 
year 2007 (13,14). A validation study found 82.6% concord-
ance between PCPs identified from the claim-based algo-
rithm and those from patient self-reports (14). We reviewed 
patients’ MEDPAR claims in 2007 for the number of hos-
pitalizations (none vs 1 or more). As a measure of polyp-
harmacy, the number of different oral medications on the 
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first day of each month during 2008–2010 was calculated 
using Medicare Part D claims. The monthly totals were then 
converted to a yearly average. We also used Medicare Part 
D claims to extract the number of different prescribers (1–2, 
3–6, and 7 or more) a patient used in 2008–2010.

The number of PCPs per 100,000 residents for each of 
the 306 hospital referral regions (HRRs) were obtained 
from the Dartmouth Atlas of Health Care files of hospital 
and physician capacity in 2006 (15). For each HRR, we 
calculated the percentage of oral prescriptions that were 
antibiotics and the percentage of antibiotic prescriptions 
that were co-trimoxazole in 2008–2010 for all patients with 
Medicare Part D data.

Statistical Analysis
Descriptive statistics were used for sample characteris-

tics and for rates of co-trimoxazole prescription by patient 
characteristics.

For participants in the main study cohort, logistic regres-
sion modeling was used to assess the patient characteristics 
associated with co-trimoxazole prescription. We calcu-
lated the HRR-level rates of co-trimoxazole prescription 
and created a map to describe the variation in co-trimox-
azole prescription across the United States by HRR. The 
Pearson correlation tests were used to assess the association 
between HRR characteristics and co-trimoxazole prescrip-
tion. For HRR-level analyses, we deleted the 17 HRRs with 
fewer than 20 patients in the study cohort. The remaining 
HRRs (289 of 306) had an average of 117 patients (range: 
20–964).

For participants in the subcohort of glipzide/glyburide 
users with coadministration of co-trimoxazole, amoxicillin, 
cephalexin, or azithromycin, we used descriptive statistics 
to describe pattern of use and estimate the rates of ER visits 
for hypoglycemia within 14 days after the index antibiotics 
prescription. The mixed effects logistic regression mode-
ling was used to compare the risk of ER visits for hypogly-
cemia in those with co-trimoxazole prescription vs those 
prescribed a reference antibiotic (amoxicillin, cephalexin, 
or azithromycin). We adjusted for age, sex, race/ethnicity, 
Medicaid eligibility, comorbidity, number of hospitaliza-
tions in the previous year, and the clustering of multiple 
episodes within-patient.

We used SAS version 9.3 (SAS Institute, Cary, NC) for 
data extraction and statistical analyses and ArcGIS (ESRI, 
Redlands, CA) for mapping.

Results
Overall, 30.3% of the older patients with diabetes diag-

nosed as of December 31, 2007 were prescribed glyburide 
(13.9%) or glipizide (18.0%) during 2008–2010. A  great 
majority of them were on the medicine for 6  months or 
longer (85.2% for glyburide users and 83.7% for glipizide 
users). Among those on glyburide or glipizide, 16.6% 

received a co-trimoxazole prescription during 2008–2010 
while they were concurrently prescribed glyburide or glip-
izide: 16.3% for those taking glyburide and 17.1% for those 
taking glipizide. Table 1 shows the rates of co-trimoxazole 
prescription among patients taking glipizide or glybur-
ide, by patient characteristics. The rates of co-trimoxazole 
prescription were higher among those aged 85 or older, 
women, non-Hispanic whites, those eligible for Medicaid, 
those with two or more comorbidities, and those with at 
least one hospitalization in the previous year. After control-
ling for other factors in the model, patients with an iden-
tifiable PCP had a lower risk of receiving co-trimoxazole, 
compared with those with no identifiable PCP (odds ratio: 
0.88, 95% confidence interval: 0.83–0.93). Patients taking 
5–9 and 10+ different oral medications had a 44% and 86% 
greater risk, respectively, of receiving a co-trimoxazole 
prescription, compared with patients taking 1–4 medica-
tions. Patients with 4–7 and 8+ different prescribers had a 
34% and 93% greater risk, respectively, of receiving a co-
trimoxazole prescription, compared with patients with 1–3 
prescribers (Table 1).

Table 2 shows the pattern of use and ER visits for hypo-
glycemia within 14  days after coadministration of co-tri-
moxazole with glyburide/glipizide. The majority (>80%) 
of the co-trimoxazole and glyburide/glipizide prescriptions 
were filled at the same pharmacy and more than half were 
prescribed by the same prescriber. Among patients with 
a coadministration of co-trimoxazole with sulfonylruea, 
about 87% had at least 5 days of overlap. Table 2 also shows 
that those prescribed co-trimoxazole had higher rates of ER 
visits for hypoglycemia than those prescribed reference 
antibiotics (1.23% for glipizide and 0.88% for glyburide 
users, respectively, vs 0.25%–0.44% for those prescribed 
amoxicilline, cephalexin, or azithromycin). After adjusting 
for patient demographics and comorbidities, co-trimoxa-
zole users were 2.2–4.8 times more likely to have a hypo-
glycemia-related ER visit than those prescribed reference 
antibiotics.

Figure 1 shows that the U.S. HRRs varied substantially 
(average 17.9%, range: 4.0%–35.9%) in the proportion of 
sulfonylurea users who were also prescribed co-trimoxa-
zole in 2008–2010. In the 29 HRRs in the lowest decile, the 
average proportion of patients who received a co-trimoxa-
zole prescription was 8.6% vs 28.8% for the 31 HRRs in the 
highest decile. Most HRRs with high rates of co-trimoxa-
zole prescriptions were located in the South region.

Table 3 presents the associations between HRR charac-
teristics and risk of coprescription of co-trimoxazole for 
diabetic patients taking glyburide or glipizide. More PCPs 
per capita in the HRR was associated with a lower risk of 
co-trimoxazole prescription (r = −.23, p < .001). Among all 
oral medications prescribed during 2007–2008, an average 
of 4.1% were antibiotics (range: 2.8%–5.7%). A higher rate 
of antibiotics prescription in the HRR was associated with 
a higher rate of coadministration of co-trimoxazole with 
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sulfonylureas (r =  .26, p < .001). The HRR-level average 
rate of co-trimoxazole prescription among all oral antibiot-
ics was 9.0% (range: 3.8%–14.2%). HRRs with a greater 
rate of co-trimoxazole use also had a higher rate of coad-
ministration of co-trimoxazole with sulfonylureas (r = .46, 
p < .001).

Discussion
Hospitalizations for hypoglycemia are prevalent among 

older patients with diabetes on sulfonylureas, with a 
reported rate of 12.3 hospitalizations per 1,000 patients per 
year (16). Such events are associated with a number of poor 
outcomes, including declining cognition and death (17,18). 
Avoiding prescription of interacting drug is an important 
strategy for reducing hospitalizations for hypoglycemia. 

However, our study found that many older diabetic patients 
on sulfonylureas were exposed to one well-described drug 
interaction. We estimated that 32.1% of older patients 
with diabetes were on glyburide or glipizide. Among these 
glyburide or glipizide users, 16.6% also had a co-trimox-
azole prescription over a 3-year period. The rate was as 
high as 35.9% in certain areas. In 2011, an estimated 8.7 
million older adults were diagnosed with diabetes (19). 
Extrapolating our estimates of hypoglycemia incidence 
to U.S. older patients with diabetes diagnosed as of 2011, 
about 5,700 ER visits for hypoglycemia in the period 2011–
2013 may be attributable to adverse drug interaction of co-
trimoxazole and sulfonylureas.

Both polypharmacy and greater number of different pre-
scribers were associated with greater risk for coadminis-
tration of co-trimoxazole with glyburide or glipizide (9). 

Table 1.  Patient Characteristics of Older Diabetic Patients Taking Glyburide or Glipizide for Diabetes and Their Association With Being 
Prescribed Co-trimoxazole in a 5% National Sample of Medicare Recipients in 2008–2010

Patient Characteristics N % (95% CI) Prescribed Co-trimoxazole OR (95% CI)

All 37,086 16.6 (16.2–17.0)*
Age (y)
  66–74 17,378 16.1 (15.6–16.6) ref
  75–84 14,771 16.9 (16.3–17.5) 1.05 (0.99–1.12)
  85+ 4,937 19.4 (18.3–20.5) 1.27 (1.16–1.38)
Sex
  Male 14,133 13.5 (12.9–14.1) Ref
  Female 22,953 19.0 (18.5–19.5) 1.44 (1.35–1.53)
Race
  Non-Hispanic white 26,973 17.5 (17.0–18.0) Ref
  Non-Hispanic black 4,024 15.5 (14.4–16.6) 0.76 (0.69–0.83)
  Hispanic 3,893 16.2 (15.0–17.4) 0.82 (0.74–0.90)
  Other 2,158 13.2 (11.8–14.6) 0.72 (0.63–0.83)
Medicaid eligibility
  Yes 13,533 19.2 (18.5–19.9) 1.21 (1.14–1.30)
  No 23,553 15.5 (15.0–16.0) Ref
Number of comorbidities
  0 3,668 14.7 (13.6–15.8) Ref
  1 12,126 14.5 (13.9–15.1) 0.93 (0.83–1.03)
  2 8,558 16.5 (15.7–17.3) 0.96 (0.86–1.08)
  3+ 12,734 20.0 (19.3–20.7) 0.98 (0.88–1.10)
Number of hospitalizations in 2007
  1+ 27,072 15.6 (15.2–16.0) 1.16 (1.07–1.26)
  0 10,014 20.4 (19.6–21.2) Ref
Having a primary care provider
  No 14,982 17.7 (17.1–18.3) Ref
  Yes 22,104 16.3 (15.8–16.8) 0.88 (0.83–0.93)
Average number of different oral medications†

  1–4 15,785 12.6 (12.1–13.1) Ref
  5–9 18,875 19.3 (18.7–19.9) 1.44 (1.35–1.53)
  10+ 2,426 25.9 (24.2–27.6) 1.86 (1.66–2.07)
Number of different prescribers‡

  1–3 10,254 12.3 (11.7–12.9) Ref
  4–7 14,679 15.8 (15.2–16.4) 1.34 (1.25–1.45)
  8+ 12,153 22.1 (21.4–22.8) 1.93 (1.79–2.08)

Notes: CI = confidence interval; OR = odds ratio.
*The coadministration rates of co-trimoxazole were 16.3% (95% CI: 15.7–16.8%) for glyburide users and 17.1% (95% CI: 16.6–17.6%) for glipizide users.
†The number of different oral medications on the first day of each month during 2008–2010 was calculated using Medicare Part D claims. The monthly totals 

were then converted to a yearly average as a measure of polypharmacy.
‡The Medicare Part D claims in 2008–2010 were used to extract the number of different prescribers.
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These associations were independent of each other and of 
the number of comorbidities in the multivariable adjusted 
model. Patients with diabetes generally take more medica-
tions than nondiabetic patients (20). In our study cohort, 
57.4% of patients took on average of five or more different 
oral medications.

Greater access to primary care is associated with better 
preventive and chronic care management and better over-
all health (21,22). For example, individuals with a PCP 
are more likely to receive influenza vaccination, health 

promotion counseling, and cancer screening (13,23). Our 
study found that diabetic patients on glyburide or glip-
izide with a PCP had less likelihood of receiving a co-
trimoxazole prescription than those with no identifiable 
PCP. In addition, HRRs with more PCPs per capita had 
significantly lower rates of concurrent use of co-trimoxa-
zole with glyburide or glipizide. Our findings concur with 
those from McWilliams and coworkers (24) that a strong 
primary care orientation was associated with better quality 
of diabetes care.

Table 2.  Emergency room Visits for Hypoglycemia Within 14 Days of Antibiotic Exposure Among Glipizide/Glyburide Users  
(5% Medicare data, 2008–2010)

Coadministration

Glipizide Glyburide

Co-trimoxazole Amoxicillin Cephalexin Azithromycin Co-trimoxazole Amoxicillin Cephalexin Azithromycin

Characteristics
  N of episodes 4,323 6,211 4,586 6,353 3,079 4,867 3,393 4,815
  % by the same prescriber 59.1 46.5 49.2 63.0 56.5 44.2 47.0 63.1
  % filled at the same pharmacy 86.3 82.5 85.0 82.5 86.8 81.0 83.8 82.6
  % by days of overlap*
    1–4 days 12.7 — — — 12.1 — — —
    5–9 days 42.9 — — — 43.0 — — —
    10+ days 44.4 — — — 44.9 — — —
Hypoglycemia emergency room visits
  N (%) 53 (1.23) 19 (0.31) 20 (0.44) 16 (0.25) 27 (0.88) 10 (0.21) 13 (0.38) 12 (0.25)
  OR† (95% CI)
    Reference: Amoxicillin 3.89 (2.29–6.60) — — — 3.78 (1.81–7.90) — — —
    Reference: Cephalexin 2.70 (1.61–4.54) — — — 2.17 (1.11–4.23) — — —
    Reference: Azithromycin 4.79 (2.73–8.41) — — — 3.10 (1.55–6.17) — — —

*The days of overlap was based on the fill dates and days of supply of the antibiotic and sulfonylurea prescriptions. For example, there was 10 days’ overlap for 
a patient who filled a glyburide prescription on May 1, 2008 with 30 days of supply and also a co-trimoxazole prescription on May 20, 2008 with 10 days of supply. 
The information was not provided for reference antibiotics because it was not of study interest.

†Adjusted for age, sex, race/ethnicity, Medicaid eligibility, comorbidity, and number of hospitalizations in the previous year.

Figure 1.  Geographic variation in the proportion of patients received a co-trimoxazole prescription in 2008–2009 for older diabetic patients taking glyburide or 
glipizide in the United States, by hospital referral region. 
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Unlike the matched case–control studies by Juurlink 
and coworkers (4) and Schelleman and coworkers (5), we 
used a population-based retrospective cohort design. Our 
results support the previous findings of Juurlink and cow-
orkers (4) and Schelleman and coworkers (5) that coad-
ministration of co-trimoxazole with glyburide or glipizide 
was associated with significantly higher risk of severe 
hypoglycemia events. The association of co-trimoxazole 
with hypoglycemia-related ER visits or hospitalization 
could reflect the presence of an acute infection with result-
ing poor calorie intake and increased energy expendi-
ture, rather than a drug effect (25). This was controlled 
for by using patients treated with other antibiotics as the 
reference group.

A recent systematic review concluded that current clini-
cal standards for diabetes care do not sufficiently incor-
porate evidence about increased risk for hypoglycemia in 
vulnerable populations (26). The case of concurrent use of 
co-trimoxazole with glyburide or glipizide is an excellent 
example. The study by Juurlink and coworkers (4) was pub-
lished in 2003 in a high visibility journal. However, we are 
not aware of any guideline (eg, clinical standards for diabe-
tes care) (27) that warns against co-trimoxazole use in dia-
betic patients taking glyburide or glipizide. The Physicians’ 
Desk Reference states that co-trimoxazole potentiates oral 
hypoglycemics without specifying which ones (28).

A number of interventions have been shown to reduce 
inappropriate prescribing in other settings, including 
Electronic Medical Record-based alerts, computerized phy-
sician order entry and pharmacist interventions (29,30). 
Our data showed that over 80% of the prescriptions for 
the coadministration prescriptions were filled at the same 
pharmacy, suggesting the dispensing pharmacist as a poten-
tial point of intervention. For example, the use of comput-
erized prescription entry and drug interaction screening 
in community pharmacies resulted in 62.8% reduction of 
pharmacy-dispensed prescriptions with severe drug interac-
tions (31). A randomized trial found that 70% medication 
issues could be resolved if pharmacists routinely review 
patient prescription history and medical records (29). Such 
pharmacist-led interventions require communication across 

information technologies and can be incentivized by reim-
bursing pharmacist for providing such services (32).

We also found that about a half of the coadministration 
prescriptions were prescribed by the same prescriber, while 
the other half were from different prescribers. Also, patients 
with more prescribers had a significantly higher likelihood 
of receiving a co-trimoxazole prescription. Interventions 
to enhance physicians’ knowledge of potential drug–
drug interactions, minimize the number of providers for a 
patient, and improve care coordination among providers are 
needed to reduce the coadministration of drugs with poten-
tial interactions (33). A recent published study found that 
displaying posters in physician offices stating that the pro-
vider was committed to following prescription guidelines 
for antibiotics reduced inappropriate antibiotic prescrib-
ing by 20% (34). A similar approach has been proposed to 
reduce potential drug–drug interactions by posting in the 
physician offices a short-list of high-alert drugs especially 
prone to drug interactions (35).

Medicare Part D was implemented in 2006. In 2012, 
approximately 65% of Medicare beneficiaries were enrolled 
in Part D plans (36). The availability of Medicare Part D 
claims data allows investigators to examine national pat-
terns of drug use in Medicare recipients. Our study dem-
onstrates that Medicare Part D data can be used to examine 
specific prescription issues, such as prevalence of potential 
drug interactions. This information can then inform deci-
sions about interventions to improve prescribing practices.

The study has several limitations. First, claims data do 
not contain information on whether the patient actually 
takes the prescribed medication. We identified only those 
severe hypoglycemia events that resulted in an ER visit. 
Also, we could not track whether patients underwent closer 
monitoring during their use of co-trimoxazole concurrently 
with glipizide or glyburide. Claims data could not capture 
patients who stopped taking their medication or who took 
it less often while taking co-trimoxazole. In addition, we 
excluded patients with Health Maintenance Organization 
enrollment and those without Medicare Part D coverage 
because their medical or prescription claims were not com-
pletely captured in Medicare data.

Table 3.  Hospital Referral Region (HRR) Characteristics and Their Association With the Rate of Coprescription of Co-trimoxazole and 
Glyburide/Glipizide

HRR-Level Characteristics* Mean (SD) Range Correlation Coefficient (p Value)†

% of glyburide or glipizide users with a co-trimoxazole prescription 17.9 (5.8) 4.0–35.9 ―
Number of primary care physicians per 100,000 residents‡ 70.5 (12.0) 43.9–117.0 −0.23 (< 0.001)
% of all oral prescriptions that were antibiotics, 2008–2010§ 4.1 (0.4) 2.8–5.7 0.26 (< 0.001)
% of all antibiotics prescribed that were co-trimoxazole, 2008–2010§ 9.0 (1.5) 3.8–14.2 0.46 (< 0.001)

*The 11 HRRs with fewer than 20 diabetic patients taking glyburide or glipizide were excluded from these analyses.
†The Pearson correlation coefficient between HRR-level characteristics and the rate of coprescription of co-trimoxazole with glyburide or glipizide.
‡The number of primary care physicians per 100,000 residents were obtained from the Dartmouth Atlas of Health Care files of hospital and physician capacity 

in 2006 (15).
§The percentage of oral prescriptions that were antibiotics and the percentage of antibiotic prescriptions that were co-trimoxazole were extracted from Medicare 

Part D data in 2008–2010.
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Finally, we found substantial geographic variation in the 
concurrent use of co-trimoxazole with glyburide or glipizide 
in the United States, with HRRs in the South having higher 
rates. Other studies have also reported problematic prescrip-
tion patterns in the U.S. South. For example, Qato and cow-
orkers found that a greater percentage of older enrollees of 
the Medicare Advantage Plans in the South received high-
risk medications (37). Zhang and coworkers found that anti-
biotic use was highest in the South, with 21.4% of Medicare 
Part D enrollees per quarter filling a script (38). This geo-
graphic variation may be associated with different prescrip-
tion patterns among providers in different regions. Our study 
used a 5% sample of national Medicare data, which could not 
provide a sufficient number of patients per physician to study 
physician-level measures. However, prescriber-level meas-
ures can be estimated using 100% Medicare data. For exam-
ple, a recent report from the Office of the Inspector General 
of the Health and Human Services Department identified 736 
general-care physicians who had questionable prescribing 
patterns, using 100% Medicare Part D data in 2009 (39).

In conclusion, the coadministration of co-trimoxazole 
with sulfonylureas is associated with increased risk of 
hypoglycemia. Such coadministration is prevalent among 
older diabetic patients and varies substantially across U.S. 
geographic regions. Interventions to enhance physicians’ 
knowledge of potential drug interactions, reduce polyphar-
macy, increase access to PCPs, and improve care coordina-
tion among providers should be considered to reduce the 
risk of prescribing potentially interacting drugs.
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