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ABSTRACT
Purpose. Post-transplant diabetes mellitus (PTDM) can lead to significant
morbidity and cardiovascular death with a functioning graft. A paucity of
literature exists regarding glycemic control in solid-organ transplant (SOT)
recipients, including pharmacist management of PTDM. This study aimed
to assess the impact of pharmacist interventions on diabetes management in
a pharmacist-run PTDM clinic.

Methods. This was a single-center, prospective, observational study of 24
adult SOT recipients enrolled in a pilot pharmacist-managed PTDM clinic
from 1 January to 30 June 2015.

Results. Improvements were realized in markers of glycemic control,
including changes in A1C, average daily self-monitoring of blood glucose
(SMBGQ) results, fasting SMBG results, and pre-lunch SMBG results from
enrollment through at least 3 months of follow-up. Median A1C decreased
significantly from 8.05% (interquartile range [IQR] 6.33—11.75) at baseline to
6.45% (IQR 6.05-7.3) at the last follow-up encounter (P = 0.0010). Average
daily SMBG results decreased significantly from a median of 191 mg/dL
(IQR 138-232 mg/dL) at baseline to 125 mg/dL (IQR 111-167 mg/dL) at
the final encounter (= 0.0023). Median fasting and pre-lunch SMBG results
decreased significantly from 153 mg/dL (IQR 117-208 mg/dL) at baseline to
120 mg/dL (IQR 102-134 mg/dL) (P = 0.0064) and from 212 mg/dL (IQR
159-258 mg/dL) to 122 mg/dL (IQR 110-169 mg/dL) (P = 0.0161), respec-
tively. Changes from baseline in other SMBG values, lipid levels, and BMI
were not statistically significant.

Conclusion. The results of our study demonstrate that a pharmacist-managed
PTDM clinic can significantly affect glycemic control in SOT recipients.

ccording to current Scientific

Registry of Transplant Reci-

pients data, ~30% of kidney
transplant and 25% of liver transplant
recipients are diagnosed with type 2
diabetes before transplantation (1,2).
Furthermore, in addition to tradi-
tional risk factors for type 2 diabetes,
specific factors further increasing dia-
betes risk after receiving a solid-organ
transplant (SOT) include chronic ad-
ministration of calcineurin inhibitors
and/or corticosteroids, weight gain,

and viral infections such as hepatitis
C (3-10). Transient post-transplant
hyperglycemia, which by definition
occurs during the first 45 days after
transplantation, is present in up to
90% of kidney transplant recipients;
10-20% of these patients will have
persistent hyperglycemia and will
be newly diagnosed with post-trans-
plant diabetes mellitus (PTDM), with
the incidence increasing over time
post-transplant (2,5,6). Furthermore,
up to 25% of liver and 40% of heart
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from the 2013 international consen-
sus meeting on PTDM and general
recommendations for antidiabetes
therapy in type 2 diabetes as outlined
in the 2015 ADA Standards of Care
(5,8). Using these recommendations
as a guide, metformin, dipeptidyl
peptidase-4 (DPP-4) inhibitors,
glucagon-like peptide-1 (GLP-1)
receptor agonists, and basal/bolus
insulin therapy were selectively used
either as monotherapy or in different
variations as combination therapy
(Figure 1). Medications being initi-
ated were ordered by the pharmacist
on behalf of a transplant provider and
provided to the patient the day of the
encounter, either in clinic or delivered
directly to the patient by a local dis-
pensing specialty pharmacy.

Data were collected during each
patient encounter and documented
in the electronic medical record.
Data collection included patient
demographics (age, height, actual
body weight, date and type of organ
transplant, history of diabetes, calci-
neurin inhibitor and/or corticosteroid
use, and history of hepatitis C virus
infection), drug intolerances/allergies,
and appropriate use of medications
and interventions as recommended in
the 2015 ADA Standards of Care (8).
Baseline and follow-up data included
A1C and fasting lipid panel (all mea-
sured at the health system’s certified
laboratory), SMBG results, diabetes
and primary/secondary cardiovascu-
lar disease prevention regimens, any
missed doses of antidiabetes medica-
tions or incidences of hypoglycemia
in the past 7 days, and incidence of
diabetes-related hospitalizations in
the preceding 90 days.

Primary outcomes included
changes in A1C (analyzed using a
Premier Hb9210 HbAlc Analyzer;
Trinity Biotech, Jamestown, N.Y.)
and mean SMBG results from base-
line to a minimum of 3 months after
clinic enrollment. Mean SMBG
results were defined as the average of
all patient self-reported SMBG values
over a 7-day period at clinic enroll-
ment and before clinic discharge.
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FIGURE 1. Treatment algorithm used for managing patients enrolled in the pilot
pharmacist-managed PTDM pharmacotherapy clinic. Metformin, DPP-4 inhibi-
tors, GLP-1 receptor agonists, and basal/bolus insulin therapy were selectively used
either as monotherapy or in different variations as combination therapy depending
on patients’ A1C, SMBG results, concomitant medications received (including corti-
costeroids), and patient-specific comorbidities (including hepatitis C virus infection).
Metformin plus combination injectable therapy included basal insulin plus mealtime

insulin or a GLP-1 receptor agonist.

Secondary outcomes included pre- to
post-intervention analysis of patients
followed in the clinic for a minimum
of 3 months for the following: aver-
age fasting, pre-lunch, pre-dinner,
2-hour post-dinner, and bedtime
SMBG results; BMI; incidences of
hypoglycemia or missed doses of any
antidiabetes medications within the
past 7 days; incidence of diabetes-
related hospitalizations within the
past 90 days; and any medication-
related intervention made by the
pharmacist during the study period.
Hypoglycemia was defined as any

symptomatic incidence of blood
glucose <70 mg/dL and requiring
self-treatment for hypoglycemia in
the past 7 days.

Descriptive statistics were used
for patient demographics. A paired #
test or Wilcoxon ranked-sum test was
conducted to compare continuous
variables before and after intervention
where appropriate. An a priori signif-
icance level of <0.05 was defined as
statistically significant.

Results
Thirty-three SOT recipients with
PTDM or post-transplant hypergly-
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cemia were enrolled in the PTDM
pharmacotherapy clinic for blood
glucose management (Figure 2).
Twenty-four patients were included
in the final analysis; of the patients
excluded, four were lost to follow-up,
two were actively being managed by
outside providers, one was diagnosed
with a terminal illness, one self-
withdrew from clinic, and one was
hospitalized for >1 month for nondi-
abetes complications. All patients en-
rolled in the PTDM pharmacothera-
py clinic provided informed consent
except for one patient who initially
consented but subsequently rescind-
ed enrollment and self-withdrew from
the clinic for personal reasons.

The pharmacist conducted face-
to-face or telephone visits for initial
encounters that were ~60 minutes in
length. Follow-up encounters were
either face-to-face or via telephone
and ranged in length from 15 to 30
minutes depending on individual
patient needs.

Baseline characteristics of the
study population are reported in
Table 1. The mean age was 56
years, and 16 patients (67%) were
male. Fourteen patients (58%) were
Hispanic, and roughly one-third of
the population had a diagnosis of
type 2 diabetes before transplant.
A total of 10 kidney (42%), 8 liver
(33%), 5 lung (21%), and 1 lung/
kidney (4%) transplant recipients
were included in the final analysis.

The mean time between date of
transplant and clinic enrollment was
52 months (6 patients were >5 years
post-transplant, 5 were 1-5 years
post-transplant, and 13 were <1
year post-transplant). Five patients
were enrolled in the clinic within 45
days post-transplant (Figure 2). Of
these, one kidney transplant and one
liver transplant recipient had type
2 diabetes before their transplant
and remained on insulin therapy
post-transplant; the remaining three
patients were lung transplant recipi-
ents, two of whom went on to develop
PTDM. For the 19 patients enrolled
who were 245 days post-transplant,
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FIGURE 2. Patients enrolled in the pilot pharmacist-managed PTDM pharma-

cotherapy clinic.

5 had type 2 diabetes pre-transplant
and 14 developed PTDM. All pa-
tients were receiving a calcineurin
inhibitor at clinic enrollment (23
tacrolimus and 1 cyclosporine), and
17 (71%) were receiving prednisone
(4 lung transplant recipients receiving
>5 mg/day and 10 kidney recipients,
1 lung recipient, 1 lung/kidney
recipient, and 1 liver recipient each
receiving <5 mg/day). Active hep-
atitis C virus infection was present
in four liver and two kidney trans-
plant recipients at enrollment; two
liver transplant recipients had prior
hepatitis C virus infection, although
current hepatitis C virus infection
status was unknown. The mean time
of follow-up was 121 £ 19 days. No
patients were treated for any form of
allograft rejection during this study.

Primary and secondary outcomes
are listed in Figure 3 and Table

2. Improvements were realized in

markers of glycemic control, includ-
ing primary outcomes, mean fasting
SMBG result, and mean pre-lunch
SMBG result (Figure 3). Median A1C
decreased significantly from 8.05% at
baseline to 6.45% at the last follow-up
encounter (£ = 0.0010). Accordingly,
the median 7-day SMBG result (with
a median of 4 readings/day at base-
line and final encounter) decreased
significantly from 191 mg/dL at
baseline to 125 mg/dL at the final
encounter (P = 0.0023). Median
fasting and pre-lunch SMBG results
decreased significantly from 153 to
120 mg/dL (P = 0.0064) and from
212 to 122 mg/dL (P = 0.0161),
respectively. Changes from baseline
in other SMBG values, lipid levels,
and BMI were not statistically signif-
icant (Table 2).

Interventions performed by the
pharmacist are summarized in Table
3. The median number of encounters

SPECTRUM.DIABETESJOURNALS.ORG



TABLE 1. Patient Demographics (n = 24)

Age (years; mean = SD) 56+8
Male (n [%]) 16 (67)
Race/ethnicity (n [%])

Hispanic/Latino 14 (58)

White 9(38)

African American 1)

Transplanted organ (n [%])

Kidney 10 (42)

Liver 8 (33)

Lung 5(21)

Lung/kidney 1(4)

Mean time since transplant (months) 52
Transplant immunosuppression (n [%])

Tacrolimus 23 (96)

Cyclosporine 1(4)

Prednisone 17 (71)
>5 mg daily 4(17)
5 mg daily 12 (50)
<5 mg daily 1(4)

Diabetes pharmacotherapy (n [%])

Insulin 19 (79)
Long-acting (basal) 2 (8)
Short-acting (bolus) 3(13)
Basal plus bolus 14 (58)

Metformin 1)

Thiazolidinedione 1(4)

None 4(17)

Nonadherence* (n [%]) 7(29)
Diabetes diagnosis pre-transplant (n [%]) 7 (29)
Hepatitis C virus infection (n [%])

Active infection 6 (25)

History of infection 2 (8)

BMI (n = 23) (kg/m?, mean £ SD) 27.33+4.28

A1C (n = 20) (% [IQRY])

8.05 (6.33-11.75)

7-day SMBG result (n = 20) (mg/dL, mean [IQR])

191 (138-232)

Fasting SMBG result (n = 19) (mg/dL, mean [IQR])

153 (117-208)

Pre-lunch SMBG result (n = 12) (mg/dL, mean [IQR])

212 (159-258)

*At least one self-reported missed dose of an antidiabetes medication in the

past 7 days.

per patient was 6. For patients receiv-
ing insulin, the median number of
dosage adjustments per patient was 3.
The mean number of dosage adjust-
ments for the two patients receiving
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a GLP-1 receptor agonist was 3.5. All
three patients receiving metformin
at the time of enrollment had doses
decreased from 1,000 to 500 mg
orally twice daily. Metformin and
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the DPP-4 inhibitor sitagliptin were
initiated in 50 and 25% of patients
during the intervention period,
respectively. Insulin was the most
commonly discontinued medication
(six patients), and two patients were
switched (one from 70/30 NPH/regu-
lar and one from 75/25 insulin lispro
protamine/insulin lispro) to insulin
detemir/insulin aspart. Four patients
were initiated on aspirin, and five
patients were initiated on a statin for
primary or secondary cardiovascular
disease prevention. Metformin plus
combination injectable therapy was
the most common regimen patients
were receiving at the conclusion of
the pilot study (seven patients). Other
combinations of antidiabetes medi-
cations patients were receiving at the
time of discharge from the pilot clinic
are listed in Table 4.

One-half of all patients reported
experiencing at least one episode of
hypoglycemia requiring self-treatment
in the 7 days preceding clinic enroll-
ment; 21% of all patients reported
at least one diabetes-related inpa-
tient admission within the preceding
90 days (Table 5). Fewer patients
reported episodes of hypoglycemia
in the past 7 days at clinic discharge,
and no patients reported having any
diabetes-related inpatient admissions
in the past 90 days at clinic discharge.
There were no changes in self-re-
ported medication adherence from
baseline to clinic discharge. Nausea
was the most common adverse event
reported by patients receiving a
GLP-1 receptor agonist. No signifi-
cant drug interactions were identified
during the study period.

Discussion

This observational study demon-
strated that direct pharmacist man-
agement of hyperglycemia/diabetes
significantly improved short-term
diabetes-related outcomes in SOT
recipients at our transplant center.
Specifically, improvements in glyce-
mic control were noted for the pri-
mary outcomes within the 6-month
intervention period, with a median
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FIGURE 3. Significant changes in A1C and mean 7-day, fasting, and pre-lunch
SMBG results. Black bars = baseline, white bars = follow-up. Patients included in
final analyses: change in A1C (7 = 20), change in mean 7-day SMBG result (7 = 20),
change in mean fasting SMBG result (7 = 19), and change in mean pre-lunch SMBG

result (2 = 12).

reduction in A1C of 1.6% and a me-
dian reduction in mean 7-day SMBG
result of 66 mg/dL. Significant re-
ductions were also observed in both
fasting and pre-lunch SMBG results.
Although not statistically significant,
hypoglycemic episodes and inpatient
admissions due to diabetes-related
complications were also numerically
reduced.

These positive outcomes are most
likely a direct reflection of the close
follow-up by the pharmacist, with a
median of six encounters per patient

during the intervention period.
During each encounter, the phar-
macist reinforced the importance of
diet and lifestyle modifications and
reassessed the safety and efficacy of
each diabetes regimen. This cohort
of patients was older (age =45 years)
and overweight (BMI >25 kg/m?); in
addition, two-thirds were of high-
risk race/ethnicity (e.g., Hispanic/
Latino or African American), and
one-third had a history of hepatitis
C virus infection. The significance
of the pharmacist’s impact is further

M FEATURE ARTICLE / PHARMACIST-RUN DIABETES CLINIC FOR TRANSPLANT RECIPIENTS

magnified by this relatively high-risk
population (5,7,8,15,25).

The pharmacist was inclined
to start antidiabetes medications
that transplant providers were
previously reluctant to use in the post-
transplant population, mainly
because of the close follow-up
required. Sulfonylureas were avoided
because of the potential for malad-
aptation of pancreatic B-cells and
evidence suggesting significantly
increased all-cause mortality in
patients prescribed sulfonylureas
compared to metformin (26,27).

One-half of the study popula-
tion was initiated on metformin,
a biguanide insulin sensitizer that
may potentially improve basal and
postprandial SMBG results, espe-
cially in an overweight patient
population (28). Metformin may
also directly counteract the cumula-
tive diabetogenic effects from chronic
administration of calcineurin inhib-
itors and corticosteroids, as well as
hepatitis C virus, by decreasing insu-
lin resistance (3,7,9,28). However,
metformin warrants close monitoring
of liver and kidney function in this
vulnerable population because of the
risk of lactic acidosis (28).

Although the maximum recom-
mended daily dose of metformin
is 2,550 mg in adults, a maximum
daily dose of 1,000 mg was conser-
vatively used because of the potential
for changes in liver and/or kidney
function, as accumulating observa-

TABLE 2. Other Clinical Outcome

Variable Baseline Follow-Up
Pre-dinner SMBG result (n = 11) (mg/dL) 190 (159-244) 142 (113-206)
2-hour post-dinner SMBG result (n = 8) (mg/dL) 139 (114-211) 116 (105-148)

Bedtime SMBG result (n = 4) (mg/dL)

Total cholesterol (n = 10) (mg/dL)

185 (135-243)
172 (148-19¢)

(
122 (103-184)
175 (139-207)

LDL cholesterol (n = 9) (mg/dL) 73 (58-104) 81 (36-100)
HDL cholesterol (n = 9) (mg/dL) 55 (39-62) 45 (42-59)
Triglycerides (n = 10) (mg/dL) 214 (116-356) 209 (125-278)
BMI (n = 23) (kg/m?) 27.33+4.28 27.29+ 416

All values expressed as median (IQR) except BMI, which is expressed as mean £ SD. All P values for outcomes listed in
this table were not statistically significant (P >0.05).
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TABLE 3. Pharmacist Interventions

Patient encounters (n = 24) (median number per patient [IQR]) 6 (4-7.75)
Dosage adjustments (humber per patient)
Insulin (n = 20) (median [IQR]) 3(2-4)
GLP-1 receptor agonist (n = 2) (mean + SD) 35+£0.7
Metformin (n = 3) (mean + SD) 1+£0
Medication initiations (n [%])
DPP-4 inhibitor 6 (25)
GLP-1 receptor agonist 2 (8)
Metformin 12 (50)
Basal/bolus insulin 2 (8)
Long-acting insulin only 1(4)
Omega-3 fatty acids 2 (8)
Fenofibrate 1(4)
Statin 5(21)
Aspirin 4(17)
Medication discontinuations (n [%)])
Insulin 6 (25)
Thiazolidinedione 1)
Metformin 1(4)
Statin 1)
Ezetimibe 1(4)

TABLE 4. Antidiabetes Pharmacotherapy Regimens Patients
Were Receiving at the Time of Discharge From the Pilot Clinic

Antidiabetes Regimen Patients
(n [%])
Metformin only 1(4)
Metformin plus DPP-4 inhibitor 1@)
Metformin plus GLP-1 receptor agonist 1(4)
Metformin plus basal insulin 1)
Metformin plus basal/bolus insulin 7 (29)
Metformin plus basal insulin plus GLP-1 receptor agonist 1(4)
Basal insulin only 1 (4)
Basal/bolus insulin 4(17)
Basal insulin plus DPP-4 inhibitor 2 (8)
DPP-4 inhibitor only 2 (8)
No pharmacotherapy 3(12)

tional data suggest that metformin
may be safely continued down to a
glomerular filtration rate as low as 30
mL/min/1.73 m* at reduced dosages
(28-31). In addition, the U.S. Food
and Drug Administration recently
required labeling changes to expand
metformin’s use in certain patients
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with reduced kidney function, further
supporting the safety of metformin
use in patients with mild-to-moderate
renal impairment (31).

One-third of patients were started
on a GLP-1 receptor agonist (lira-
glutide or exenatide) or a DPP-4
inhibitor (sitagliptin). These agents

NEWLAND ET AL.

may also directly counteract the pan-
creatic B-cell toxicity associated with
chronic administration of calcineurin
inhibitors and corticosteroids, thus
leading to improvements in glyce-
mic control by conferring potential
B-cell protection (32-36). However,
these agents are often challenging to
initiate because of dose-limiting side
effects, unfamiliarity due to lack of
evidence in the SOT population, and
lack of data to date demonstrating a
reduction in cardiovascular morbidity
and mortality in the general popu-
lation. GLP-1 receptor agonists, for
example, require subcutaneous injec-
tions and can cause nausea, vomiting,
and/or diarrhea, sometimes necessi-
tating discontinuation of the drug
(33-35). For these reasons, patients
receiving a GLP-1 receptor agonist
had more frequent follow-up con-
tacts. Moreover, many insurance
plans require prior authorization for
agents in these drug classes because
they tend to be expensive.

The majority of patients were
already on an insulin regimen at clinic
enrollment. Patients on insulin ther-
apy also had more frequent follow-up
contacts because of the potential for
hypoglycemia, especially if they were
on a corticosteroid taper and there
was a need for more frequent dose
titration to maintain euglycemia. The
pharmacist made frequent adjust-
ments to these regimens (a median of
three adjustments per patient during
the follow-up period) and switched
insulin formulations in two patients.
In addition, the pharmacist discon-
tinued insulin in six patients, all of
whom remained off insulin and on
either oral antidiabetes therapy or
on no pharmacotherapy for diabetes.
Of these six patients, only one (a de
novo lung transplant recipient) was
receiving >5 mg/day of prednisone,
and one (a lung transplant recipient)
was receiving 5 mg/day of prednisone
at the time of clinic enrollment. The
remaining four patients (two kidney
and two liver transplant recipients)
were not receiving any corticoste-
roids at the time of clinic enrollment.
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TABLE 5. Incidences of Hypoglycemia, Nonadherence,
and Diabetes-Related Hospitalizations

Outcome Pre-Clinic Enrollment At Clinic

(n [%]) Discharge (n [%])
Hypoglycemia* 12 (50) 2 (8)
Nonadherencet 7 (29) 7 (29)
Inpatient hospitalizationt 5(21) 0(0)
Hyperglycemia§ 3(13)
Hypoglycemial| 2(8)

*Blood glucose <70 mg/dL, symptomatic, and requiring self-treatment for
hypoglycemia in past 7 days. tAt least one self-reported missed dose of an
antidiabetes medication in the past 7 days. fInpatient hospitalization with
primary diagnosis related to diabetes in the past 90 days. §Hyperglycemia

secondary to diabetic ketoacidosis or hyperosmolar hyperglycemic state.

[|Hypoglycemia leading to loss of consciousness and subsequent inpatient

admission.

That most of these patients were not
receiving corticosteroids at all or as
part of a taper schedule suggests that
the improvements in blood glucose
were not because of a lack of effects
of corticosteroids, but rather from
the close follow-up and intervention
of the pharmacist.

Pharmacist-run clinics have
demonstrated positive outcomes in
chronic disease state management,
including diabetes, hypertension,
and hyperlipidemia management in
the general, nontransplant popula-
tion (16-20,22). In the transplant
population, much of the literature
accentuating the impact of transplant
pharmacists centers on adherence
and the impact of clinical pharmacy
services in the ambulatory care set-
ting (21,23,37-39). Wang et al. (38)
reported improved blood glucose in
renal transplant recipients after clini-
cal pharmacist intervention in a renal
transplant clinic. Chisolm-Burns et
al. (39) reported a significantly higher
overall adherence rate and improve-
ment in fasting blood glucose in
renal transplant recipients after
implementation of clinical pharmacy
services in a renal transplant clinic.
With regard to direct pharmacist
management of diabetes, Pinelli et
al. (21) successfully implemented a
pharmacist-managed diabetes and
cardiovascular risk reduction clinic
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in kidney transplant recipients and
demonstrated improved patient
outcomes and reduced health care
resource utilization after implemen-
tation. However, no other studies
regarding pharmacist management of
diabetes in the transplant population
have been reported to date.

Inherent limitations of this single-
center, observational study design
restrict the external validity of the
findings. The pilot clinic was estab-
lished as a residency project and
managed primarily by a postgraduate
trainee and thus had to be completed
in a l-year timeframe. The enroll-
ment period was limited to 3 months
with a follow-up period of 3-6
months and no historical or contem-
porary control group was used; thus,
a small heterogeneous sample size was
included in the final analysis without
a control group for comparison, and
only short-term outcomes in glycemic
control were measured to serve as sur-
rogate markers for long-term allograft
and patient survival and comorbid-
ities associated with post-transplant
diabetes.

AlIC and SMBG results were
selected as markers of blood glucose
control in this study because they are
the two primary techniques available
for health care providers and patients
to assess the effectiveness of manage-
ment plans on glycemic control in the

M FEATURE ARTICLE / PHARMACIST-RUN DIABETES CLINIC FOR TRANSPLANT RECIPIENTS

general, nontransplant population (8).
The shortcomings of using the A1C
as an indicator of glycemic control in
the SOT population include the pos-
sible effect of pre- or post-transplant
anemia or receipt of blood transfu-
sions on the A1C, especially within
the first year post-transplant (5,8).
Furthermore, a limitation of using
patient self-reported SMBG results
includes adherence to monitoring
schedules as instructed and potential
for recall bias as data from glucose
meters were not transmitted in real
time, and the SMBG values recorded
by patients were not routinely verified
by the pharmacist against patients’
glucose meter data. Although the
oral glucose tolerance test is consid-
ered the gold standard for diagnosing
PTDM, it was not used in this study
because it is too time-consuming and
impractical for use in large transplant
programs (5).

At our transplant center, no
physician-pharmacist collaborative
practice agreements currently exist;
hence, pharmacists do not have the
ability to order laboratory tests or
medications independently without
physician authorization. As a result,
not all patients enrolled in the pilot
clinic had baseline and follow-up lab-
oratory tests such as an A1C and a
fasting lipid panel. Data on pharma-
cist interventions accepted or rejected
by a transplant provider were not
specifically documented; thus, we
cannot report the percentage of phar-
macist interventions accepted during
this study.

The means by which patients were
selected for enrollment could have
introduced selection bias for more
difficult-to-control patients, includ-
ing those with recent diabetes-related
hospitalizations or potentially those
being seen in the clinic more often.
Although selection of these more
difficult-to-manage patients could
have made the impact of the pharma-
cist appear greater, these may actually
be an ideal sample of patients who
could benefit most from pharmacist
intervention.
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Finally, 17% of patients (n =
4) were receiving >5 mg/day of
prednisone at the time of clinic
enrollment. Improvements in gly-
cemic control observed in these
patients may have been partly due to
decreased steroid-induced hypergly-
cemia as prednisone doses were being
tapered down to maintenance doses,
thus making it less clear if these
improvements were exclusively from
pharmacist interventions or from
fewer effects of these drugs.

In patients with PTDM, there
is a paucity of data linking SMBG
results and AIC levels with end
points such as patient/graft sur-
vival and rates of microvascular
and macrovascular complications
and cardiovascular events (5). Thus,
collaboration between multiple trans-
plant centers in large, adequately
powered clinical trials is vastly
needed, and transplant pharmacists
can serve as vital practitioners in
meeting this important need.

Conclusion

A pharmacist-managed post-transplant
diabetes clinic can significantly affect
glycemic control in SOT recipients.
We plan to use the positive outcomes
from our study to justify a full-time
transplant CPS in our outpatient
transplant clinic to assist with man-
aging hyperglycemia and diabetes in
the post-transplant population.
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