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In January 2009, the Jesse Brown VAMC in Chicago, Illinois, started a pharmacist-managed  
diabetes clinic. The results showed that a pharmacist-managed diabetes clinic influences  

patients achieving an A1C reduction and maintaining glycemic control after discharge.

D
iabetes mellitus (DM) is a 
chronic disease that affects 
25.8 million Americans or 
8.3% of the U.S. population.1 

According to the 2011 National Dia-
betes Fact Sheet, an estimated 27% of 
Americans aged ≥ 65 years have been 
diagnosed with diabetes, and nearly 
50% have prediabetes.1 The Cen-
ters for Disease Control and Preven-
tion estimate 1 of 3 American adults 
could have diabetes by 2050.1 Due to 
its long-term complications and in-
creased cardiovascular risk, diabetes 
is the seventh-leading cause of mor-
tality in the U.S.1

To prevent numerous complica-
tions and overall mortality associated 
with diabetes, the American Diabe-
tes Association recommends an A1C  
< 7% in most adults to achieve op-
timal glycemic control.2 Individuals 
who have a history of severe hypo-
glycemia, limited life expectancy, or 
extensive comorbid conditions may 
have less stringent A1C goals. In 
general, every percent decrease in an 
A1C level can lead to a 21% decrease 
in diabetes-related deaths, 14% less 

risk for myocardial infarction, and 
a 37% reduction in microvascular 
complications.3

Achieving target glycemic con-
trol, however, can be challenging for 
many patients with diabetes. Accord-
ing to the 2010 National Health and 
Nutrition Examination Survey from 
2005 to 2008, 12.7% of American 
adults with diabetes aged ≥ 20 years 
had an A1C > 9%.4 Diabetes care is 
multifaceted and requires multiple 
interventions to achieve optimal gly-
cemic control and to manage and 
prevent long-term complications. 
Since diabetes care requires complex 
medication therapy management, fre-
quent monitoring, and lifestyle modi-
fications, pharmacists play an integral 
role in its management. Several stud-
ies have evaluated the impact of 
clinical pharmacy interventions on 
diabetes-related outcomes.5,6

Rothman and colleagues evaluated 
a pharmacist-led, primary care-based 
diabetes management program for 
patients with type 2 diabetes melli-
tus (T2DM) and poor glycemic con-
trol.6 The primary outcome was the 

improvement in glucose control, 
as measured by the change in A1C 
level from baseline to 6-month fol-
low-up. The study enrolled 159 sub-
jects with an average baseline A1C of 
10.8%. Clinical pharmacy interven-
tion included a 1-hour initial phar-
macy visit. At that visit, patients were 
educated on glucose control, glucose 
monitoring, hypoglycemic manage-
ment, diet and exercise, foot and eye 
care, and medication management. 
Recommendations on diabetes medi-
cations, blood pressure, and lipid 
management were also made at the 
initial visit. The follow-up visits fo-
cused on diabetes medication man-
agement. The study showed that 
after a 6-month intervention, the 
mean reduction in A1C was 1.9%, 
which was statistically significant  
(P < .0001). The study concluded that 
a pharmacist-based diabetes program 
reduced A1C levels in patients with 
poorly controlled diabetes. 

In January 2009, the Jesse Brown 
VAMC (JBVAMC) in Chicago, Illi-
nois, started a pharmacist-managed 
diabetes clinic. Patients with diabe-
tes who had an institution-specified 
critical A1C > 9% were eligible to 
enroll in the clinic. The goal of the 
clinic was to remove patients from 
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the critical hyperglycemic level 
by helping them achieve an A1C  
< 9%. The diabetes clinic pharmacist 
saw up to 12 patients a day. Clini-
cal pharmacy interventions included 
30 to 60 minutes of face-to-face ap-
pointments or 10 to 20 minutes of 
telephone appointments. The in-
terval between each follow-up visit 
was dictated by the intensity of the 
diabetes management and interven-
tion needed. Patients with compli-
cated management issues were seen 
every 2 to 4 weeks. Patients were 
educated on glucose control, glu-
cose monitoring, hypoglycemia 
management, medication compli-
ance, and therapeutic lifestyle modi-
fications. Medication reconciliation 
was performed at each visit to assess 
patients’ medication compliance. 
Under a scope of practice and in ac-
cordance with up-to-date literature 
and guidelines, the clinical pharmacy 
specialist had the ability to order labo-
ratory blood work before the patient 
visit and to prescribe medications  
(eg, antidiabetic agents, insulin, as-
pirin, antihypertensives, and lipid-
lowering agents) as necessary. No 
specific treatment algorithms were 
followed; instead, medication changes 
were made based on individualized 
response, patient medication history, 
and clinical judgment. Ophthalmol-

ogy and podiatry consults 
were placed, and a referral 
to a nutrition service was 
also suggested to the patient 
when appropriate. As pa-
tients achieved their acute 

goal of < 9%, they were discharged 
from the diabetes clinic and trans-
ferred to primary care for further dia-
betes management.

Previous trials looking at the ef-
fect of clinical pharmacist interven-
tions on the management of diabetes 
have demonstrated significant im-
pact on achieving A1C goals. How-
ever, maintenance of these outcomes 
after patients are discharged from 
pharmacist-managed clinics has yet 
to be evaluated. The purpose of this 
study was to evaluate whether veter-
ans discharged from the pharmacist-
managed diabetes clinic were able to 
maintain glycemic control below the 
A1C value of 9%.

METHODs
This study was approved by the In-
stitutional Review Board and VA Re-
search and Development Committee. 
It was a retrospective, electronic chart 
review of patients with an ICD-9 di-
agnosis of T2DM who were evaluated 
in the diabetes clinic from January 
2009 through the end of data collec-
tion. Data were collected from Janu-
ary 1, 2008, through September 15, 
2011, to allow for assessment of base-
line and follow-up laboratory param-
eters. Patients aged > 18 years with a 
diagnosis of T2DM, a baseline A1C 
≥ 9%, at least 2 documented diabe-

tes clinic visits, and a documented 
transfer of care from the diabetes 
clinic to primary care were included 
in the study. Patients who were lost 
to follow-up after 1 diabetes clinic 
visit and who did not have a follow-
up A1C level after the initial diabe-
tes clinic or within 12 months after 
discharge from the diabetes clinic or 
before September 15, 2011, were ex-
cluded from the study.

The primary endpoint was 
the number of patients who were 
able to maintain their A1C < 9% 
within 12 months after discharge 
from the diabetes clinic. Second-
ary endpoints included changes in 
A1C level and weight (kg) within 
12 months after discharge from the 
diabetes clinic, follow-up visit with 
the primary care team, reenrollment 
to the diabetes clinic after the initial 
discharge, and medication and ap-
pointment adherence. 

Demographic information, such as 
age, gender, and ethnicity were col-
lected. Other data assessed were A1C 
level and weight at least 1 year prior 
to initial diabetes clinic visit and at 
discharge, number of diabetes clinic 
visits, and duration of enrollment. 
Changes in baseline A1C level and 
weight were obtained by comparing 
the baseline value at the initial visit 
with the last value documented on 
discharge. Medication information 
obtained included the following: 
documentation of antidiabetic medi-
cations at least 6 months before the 
initial visit and documentation of 
oral antidiabetic medications, insulin 

Table 1. Baseline characteristics 
Variable Characteristics No. of  

patients 
Age (y, 
mean + SD)

63.8 + 8.5  
84 

Gender Male  84   
Female    0   

Ethnicity African American  70   
White  10 
N ative Hawaiian  

or Pacific Islander    1 
Unknown    3

Table 2. Hemoglobin A1C and weight at baseline 
Variable Initial visit Discharge Change 

Mean + SD

A1C (%, N = 84) 10.3 + 1.4   7.9 + 0.8 − 2.4 + 1.7

Weight (kg, n = 63) 100.2 + 19.4 101.2 + 19.7     1.1 +  3.4
 SD = standard deviation.
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and other injectable diabetes medica-
tions started before the initial diabe-
tes clinic visit, during enrollment, and 
after discharge. Documentation of 
A1C level, weight, primary care ap-
pointments, and placement of fol-
low-up reminders within 3, 6, 9, and  
12 months after discharge were col-
lected. Medication and appointment 
adherence were also assessed. 

Statistical analysis was performed 
using a paired t test, a Student t test, 
and a chi-square test. An alpha level 
of 0.05 was used to determine statisti-
cal significance. 

REsULTs
Four hundred ninety-eight charts 
were reviewed, and 84 patients who 
met the inclusion criteria were en-
rolled in the study. Four hundred 
fourteen patients were excluded due 
to the following reasons: 169 were 
lost to follow-up, 132 had an A1C  
< 9%, 76 were still actively enrolled 
in the clinic, and 37 did not have a 
follow-up A1C test after discharge. 
The study population was 100% male 
and 83% African American; mean age 
64 years (Table 1). 

Other baseline information evalu-
ated included the mean A1C level 
and weight at initial visit and dis-
charge, number of clinic visits, dura-
tion of enrollment, and medication 
use. The mean average A1C (%) was 

10.3 + 1.4 and 7.9 + 0.8 at initial visit 
and discharge, respectively. This re-
sulted in a mean difference of 2.4%  
+ 1.7% decrease in A1C. The mean 
average weights (kg) were 100.2  
+ 19.4 and 101.2 + 19.7 at initial visit 
and discharge, respectively. This re-
sulted in a mean difference of 1.1  
+ 3.4 kg increase in weight. Only 
63 patient weights were analyzed, 
because not everyone enrolled had 
weight documented at the initial visit 
and on discharge (Table 2). 

During the course of the diabetes 
clinic follow-up, patients enrolled in 
the study had an average of 5.0 + 3.4  
clinic visits for a mean duration  
of 4.4 + 3.3 months, which was 
equivalent to 1.4 + 0.6 visits per 
month (Table 3). Of the total study 
population, 89% were on diabetes 
medications at least 6 months before 
the initial diabetes clinic visit. All 
patients were on diabetes medica-
tions at the time of enrollment. The 
number of patients who were on oral 
antidiabetic medications or insulin 
alone decreased, whereas those started 
on combination of oral medications 
and insulin increased from 31% to  
46% from initial visit to discharge 
(Table 4).

When evaluating the primary 
endpoint, 64% of the study pop-
ulation maintained their A1C  
< 9% while 36% had an A1C level 
that increased to > 9% within  

12 months after discharge. He-
moglobin A1C levels and weight 
at the initial visit and on discharge 
were compared in order to analyze 
baseline characteristics between the  
2 groups. Both groups had a sig-
nificant decrease in A1C levels from 
initial visit to discharge (P < .001), 
but there was no significant differ-
ence between the 2 groups (A1C  
< 9%: −2.6 + 1.8%; A1C > 9%:  
−2.0 + 1.3%; P = .16) (Figure 1). The 
mean change in weight was signifi-
cant in patients who maintained their 
A1C levels (P = .02), but not for pa-
tients who had an elevated A1C level  
(P = .3). There was no significant dif-
ference between the 2 groups (A1C 
< 9%: 1.2 + 3.4 kg; A1C > 9%: 0.75 
+ 3.2 kg; P = .60) (Figure 2). In ad-
dition, there was no difference in the 
number of average clinic visits and 
duration of enrollment between the 
2 groups. Both groups had an average 
of 1.4 visits per month. 

Changes in A1C levels and 
weight within 12 months after 
discharge were assessed as sec-
ondary endpoints. The change 
in A1C level from discharge to  
12 months postdischarge was sig-
nificant for both groups (P < .001). 
Patients who maintained glyce-
mic control had an additional  
0.4 + 0.7% mean A1C reduction, 
whereas patients who lost glycemic 
control had a 1.8 + 1.5% mean A1C 

Table 3. Clinic follow-up at 
baseline (N = 84)

Variable Mean + SD 

N o. of diabetes 
mellitus clinic 
visits     5.0 + 3.4 

D uration of  
enrollment (mo)   4.4 + 3.3 

No. of visits (mo)   1.4 + 0.6

SD = standard deviation.

Table 4. Medication at baseline (N = 84)

Medication
Initial visit, No. 
of patients (%)

Discharge, No. 
of patients (%) 

Oral medications only 26 (31) 19 (23)

Insulin only 32 (38) 25 (30)

O ther injectable medications only 0 (0) 0 (0)

Combination (oral + insulin) 26 (31) 39 (46)

C ombination (oral + other  
injectables) 0 (0) 1 (1)
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increase (P < .001) (Figure 1). On 
the other hand, the change in weight 
within 12 months after discharge was 
not significant for both groups. Pa-
tients who maintained A1Cs < 9% 
had a 0.8 + 4.8 kg mean weight in-
crease, while patients who lost gly-
cemic control had 0.7 + 5.7 kg mean 
weight reduction (P = .26) (Figure 2). 

In order to ensure patients were 
appropriately transferred back to 
their primary care physician (PCP), 
appointment scheduling and follow-
up reminder placements were as-
sessed. Of the total study population,  
82% of patients had a PCP appoint-
ment scheduled and 43% had a PCP 
follow-up reminder placed on dis-

charge from the diabetes clinic. All 
patients had either an appointment 
or follow-up reminder scheduled. 
However, the number of patients 
that had follow-up visits with PCPs 
decreased throughout the 12 months 
after discharge. Ninety-one percent 
of the total patient population had 
follow-up visits with their PCPs 
within the first quarter, whereas only  
49% followed up during the last quar-
ter after discharge. In addition, of the 
30 patients who lost glycemic control, 
43% were reenrolled in the diabetes 
clinic within 12 months after the ini-
tial discharge. 

Forty-two percent of the total 
study population was at least 80% 

adherent with their diabetes medica-
tions after discharge from the diabe-
tes clinic. There was no significant 
difference between the 2 groups. 
Forty-three percent of patients who 
maintained their A1C levels vs  
40% of patients who lost glycemic 
control were at least 80% adherent 
with medications (P = .82). Similarly, 
64% of the total study population 
was at least 80% adherent with PCP 
visits within 12 months after dis-
charge. Again, there was no signifi-
cant difference between the 2 groups. 
Sixty-seven percent of patients who 
maintained their A1C levels vs 60% 
of patients who lost glycemic control 
were at least 80% adherent with PCP 
visits (P = .54). 

DIsCUssION
Achieving and maintaining the target 
A1C goal is essential in preventing 
long-term complications and over-
all mortality associated with diabetes. 
Previous studies have demonstrated 
that pharmacist involvement in dia-
betes management led to significant 
reduction in A1C levels and helped 
patients achieve their target A1C 
goal.5,6 However, the long-term main-
tenance of the target A1C goal was 
not addressed in these studies. To 
our knowledge, no study involving 
pharmacist-managed diabetes clin-
ics has evaluated the maintenance of 
glycemic outcomes once patients are 
discharged from the clinic.

At the JBVAMC, patients with an 
A1C > 9% are enrolled in the phar-
macist-managed diabetes clinic and 
discharged to their PCPs once they 
achieve an A1C < 9%. On average, 
patients discharged from the clinic 
achieved a mean A1C reduction  
of 2.4%, with an average A1C of 
7.9% on discharge. This study dem-
onstrated that about two-thirds of 
the patients were able to maintain 
their A1C < 9% within 12 months 

Figure 1. Change in A1C (%) from baseline to 12 months postdischarge.
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after discharge from the diabetes 
clinic. All patients were appropriately 
discharged and transferred from the 
diabetes clinic to their primary care 
team for continued follow-up. This is 
important as continuity of care plays 
an essential role in helping patients 
maintain optimal glycemic control. 
This study also evaluated patients’ 
weight, average number of clinic vis-
its, and medication and appointment 
adherence to help determine any  
influencing factors on the mainte-
nance of glycemic control. Even 
though patients who maintained 
their A1C < 9% had slightly better 
medication and appointment adher-
ence than did the patients who had 
elevated A1C levels, this study did 
not find any significant differences 
between the 2 groups. 

LIMITaTIONs
There were several limitations to 
this study, including its retrospec-
tive design and small sample size. 
As consistent with the JBVAMC 
patient population, all patients in-
cluded in this study were primar-
ily African American males, which 
limits the study’s external valid-
ity. When documenting a patient’s 
postdischarge A1C level, the last 
A1C level closest to the 12-month 
period was documented. However, 
not all patients had their A1C level 
checked quarterly after discharge. 
Therefore, some patients only had 
their A1C levels checked within the 
first quarter of the 12-month pe-
riod. This inconsistency is a limita-
tion to the study as the authors were 
unable to ascertain whether these 
patients were able to further main-
tain or lose glycemic control if their 
A1C level was checked 1 year after 
discharge from the clinic. Another 
major limitation to the study was 
the difficulty to accurately assess 
medication and appointment adher-

ence. Medication adherence was as-
sessed based on the patients’ refill 
history. However, the authors were 
not able to determine whether pa-
tients actually took their medication 
after it was filled. Eighty percent 
was used as the benchmark for de-
termining medication and appoint-
ment adherence. For future studies, 
calculating and documenting the 
actual percentage based on medica-
tion refill history and appointment 
show-rates may provide a better pic-
ture of patients’ adherence. 

Finally, perhaps the biggest limita-
tions were confounding factors not 
accounted for in this study. Patients’ 
behavior and attitude as well as other 
external factors, such as family support 
and socioeconomic status, may play 
a role in shaping patients’ motivation 
and accountability in controlling their 
diabetes. These factors could poten-
tially be assessed through the use of 
a patient survey; however, due to the 
retrospective nature of this study, these 
factors were not evaluated. In addition, 
this study did not assess whether pa-
tients who lost glycemic control were 
initiated on concomitant medications, 
such as corticosteroids and antipsy-
chotic medications, which could po-
tentially increase blood glucose levels. 
Also, intensification and discontinu-
ation of an antidiabetic regimen after 
being discharged from the clinic were 
not evaluated. 

CONCLUsION
Overall, this study supported the use 
of a clinical pharmacy specialist in di-
abetes management. The pharmacist-
managed diabetes clinic at JBVAMC 
has been beneficial in achieving A1C 
level reductions. Moreover, this study 
demonstrated that the pharmacist 
role in the diabetes clinic may have 
helped to promote the maintenance 
of glycemic control after discharge. 
Future studies may be warranted to 

assess specific characteristics of pa-
tients who lost glycemic control after 
discharge from the clinic. This will be 
necessary to help target the specific 
patient population that may need a 
longer duration of care in the diabe-
tes clinic. ●
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