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In March 2006, the Pharm a cy & Th e rapeutics (P&T) 
S o c i e t y, based in Glastonbu ry, C o n n e c t i c u t , a s s e m bl e d
a study group of health services re s e a rch e rs and diab e t e s -
t re ating physicians from the Dep a rtment of Ve t e rans A f-
fa i rs Health Care System (VA). All had additional cl i n-
ical and/or academic responsibilities outside of the VA .
The four study group objectives we re to (1) examine the

p rocess by wh i ch a new tech n o l ogy / d rug is implement-
ed in a we l l - m a n age d, evidence-based national fo rmu l a ry
s y s t e m , s u ch as the VA; (2) ex p l o re an example of the
use of a new drug in the VA , wh i ch might be useful to
fo rmu l a ry development committees in diffe rent settings,
as they seek to implement and incorp o rate ch a n ges in
t e ch n o l ogy into fo rmu l a ries; (3) identify a process that
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combines the ri gor of an evidence-based fo rmu l a ry re-
v i ew with the ability to fl ex i bly respond to local needs;
and (4) offer insight to public and private health care sys-
tems that , i n c re a s i n g ly, m a ke national fo rmu l a ry decisions
but still wish to maintain implementation fl exibility fo r
local health plans, cl i e n t s , or affi l i at e s .

The initial tech n o l ogy selected for consideration wa s
the agent insulin glargi n e, and the example was its use
in the VA. This example was selected for a number of re a-
sons. Many patients are reluctant or unable to accept or
a d h e re to a regimen of “ t ra d i t i o n a l ” i n s u l i n s , p a rt ly ow-
ing to fear of hy p og ly c e m i a .1 , 2 F u rt h e rm o re, the preva-
lence of diabetes in the ge n e ral population and part i c u-
l a rly in the VA population is well documented.3 , 4

Fi n a l ly, insulin glargine and traditional insulin therap i e s
a re not equivalent in cost.

In the United Stat e s , insulin glargine was ap p roved by
the Food and Drug A d m i n i s t ration in Ap ril 2001 for the
t re atment of type 1 and type 2 diab e t e s , and is the fi rs t
long-acting insulin analog providing consistent insulin
l evels over a 24-hour period without a significant peak
e ffect. 

V E T E R A N S A F FAIRS HEALTH SYS T E M :
MANAGEMENT AND PRACTICE
The VA is a national integrated health care system that
p rovides compre h e n s ive health care to eligi ble U. S. ve t-
e rans of the armed fo rc e s .5 The VA operates in eve ry stat e,
the District of Columbia, and Puerto Rico, with more than
1,300 care sites. This includes 154 medical centers , 8 7 5
a m bu l at o ry care and community-based outpatient cl i n-
i c s , 136 nu rsing homes, 43 residential re h ab i l i t ation tre at-
ment progra m s , and 88 compre h e n s ive home-care pro-
grams. Ve t e rans A ffa i rs health care facilities provide a
b road spectrum of medical, s u rgical and re h ab i l i t at ive
c a re. Over the past six ye a rs , the VA has orga n i zed care
into 21 regional Ve t e rans Integrated Service Netwo rk s
( V I S N s ) .

In 2005, the VA health care system had 7.7 million ve t-
e rans enrolled and eligi ble for care, and its facilities pro-
vided care to more than 5.3 million ve t e rans. Ve t e rans A f-
fa i rs ’ o u t p atient clinics had 57.5 million visits and
587,000 patients we re tre ated in VA hospitals. More than
65% of all disabled and low-income ve t e rans re c e ive d
their health care from the VA .

Health care management is distri buted across the sys-
tem; some control emanates from the national leve l , bu t
most functions are decentra l i zed to the VISN level. Th e
VA has a national fo rmu l a ry in wh i ch pre fe rred pre-
s c ription drugs are chosen based on evidence of safe t y
and effe c t iveness. The VA nego t i ates favo rable prices fo r
fo rmu l a ry drugs. Cri t e ria for use for both fo rmu l a ry and
n o n fo rmu l a ry therapies may be determined at the nat i o n a l
l evel. Howeve r, system ch a n ges throughout the past
decade have led to increased decentra l i z ation of man-
age m e n t , with more control exe rcised at the VISN lev-
el. This allows for va ri ation in local implementation of

n o n fo rmu l a ry cri t e ria for the use of drugs and in pre-
s c ribing practices across the system.

The VA Health Care System maintains an ev i d e n c e -
based national fo rmu l a ry process established by its P&T
Committee with input from its Pharm a cy Benefits Man-
agement Strat egic Healthcare Group. Each of the 21
VISNs has its own drug fo rmu l a ry and can re ly on the
n ational fo rmu l a ry (also benefiting from national con-
t racts) or utilize additional products based on VA pro-
c e d u res. Budget management for drugs is shared betwe e n
the VISNs and their fa c i l i t i e s .

The “ N o n fo rmu l a ry Cri t e ria for Use of Insulin
G l a rgi n e ” t h at are part of the subject of this paper we re
issued in Ja nu a ry 2002 by the Ve t e rans Health A d m i n i s-
t ration Pharm a cy Benefits Management Strat egic Health-
c a re Group and the Medical A dv i s o ry Panel (Fi g u re 1).6

M E T H O D S
This project consisted of both qualitat ive re s e a rch and
d ata analysis components, designed to provide insight in-
to how the national VA fo rmu l a ry provides for fl ex i b i l-
ity in local implementation. 

The study group met on March 17, 2006 to rev i ew the
VA cri t e ria for use of the nonfo rmu l a ry drug insulin
g l a rgi n e, rev i ew info rm ation gained from interv i ews with
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Figure 1. The specific Veterans Affairs Criteria for Nonformulary
Use of Insulin Glargine. *This recommendation is based on the
p h a rm a c o k i n e t i c / p h a rmacodynamic profile of insulin glarg i n e
which suggest a more steady insulin level and which may
assist patients who are trying to maintain very strict and tight
c o n t rol of their blood sugar while minimizing symptomatic
hypoglycemia. Reprinted from Veterans Health Administration
Pharmacy Benefits Strategic Healthcare Group and the Medical
Advisory Panel: Criteria for Non-formulary Use of Insulin Glargine
(Lantus) (www.pbm.va.gov/criteria/insulinglarginecriteria.pdf).
With permission. 

Insulin glargine is not recommended for insulin-naïve 
p a t i e n t s

Patients unable to achieve glycemic control targets because
of re c u rrent episodes of symptomatic hypoglycemia, 
especially with nocturnal hypoglycemia, despite multiple
attempts with various insulin dosing re g i m e n s

O r

Patients receiving highly intensive insulin therapy such
as 4 times daily administration, including those who
would otherwise be candidates for insulin pump therapy*

A n d

The prescriber must document improvement in either 
glucose control or hypoglycemia during the first six
months of treatment. If no improvement is noted, insulin
g l a rgine should be discontinued
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21 VA clinicians tre ating diab e t e s , rev i ew an analysis of
n ational VA data describing the use of insulin (incl u d-
ing insulin glargine) at the VISN leve l , and examine the
ex p e rience of the individual tre atment facilities with re-
spect to use of insulin glargi n e. The study group rev i ewe d
the qualitat ive and data analysis components together to
better understand the use of insulin glargine in the VA
to dat e. It also discussed the usefulness of this ap p ro a ch
for further re s e a rch to understand the implementation of
a new tech n o l ogy, using insulin glargine within the VA
as an ex a m p l e. Fi n a l ly, the group considered the impli-
c ations of this ex a m i n ation for fo rmu l a ry committees in
other practice settings.

D i ab e t e s - Tre ating Physician Interv i ews Rega rding 
I m p l e m e n t ation of the Cri t e ria for Nonfo rmu l a ry Use
of Insulin Glargine at the Individual VA Tre atment 
Facility Leve l . The P&T Society interv i ewed a conve-
nience sample of 21 diab e t e s - t re ating physicians in March
and Ap ril 2005 to better understand how their fa c i l i t i e s
m a n aged the adoption of insulin glargine at the local lev-
el. A convenience sample is a sample based on accessi-
bility and ava i l ability and not collected systemat i c a l ly to
rep resent the base population. The sample comprised 20
e n d o c ri n o l ogists and one PCP who was a chief of med-
ical services. Physicians we re selected to include one
p hysician from each VISN willing to be interv i ewe d. Be-
yond that , no other specific selection cri t e ria ex i s t e d. Lists
of endocri n o l ogists and other physicians tre ating pat i e n t s
with diabetes in each VISN we re obtained and potential
i n t e rv i ewees we re ra n d o m ly selected for re c ru i t m e n t .
Wo rking down the lists, p hysicians we re contacted, a n d
the fi rst ava i l able volunteer was then interv i ewe d. 

A stru c t u red discussion guide was developed for the
i n t e rv i ews to ensure consistent cove rage of pertinent in-
fo rm ation across the interv i ews. All interv i ews we re con-
ducted one on one over the telephone and lasted 45 to
60 minutes. Interv i ews we re re c o rd e d, and the info rm a-
tion obtained was subsequently ab s t racted into summari e s
using standard i zed methods. The physicians interv i ewe d
o ffe red a pers p e c t ive on how they tre at diabetes and how
t h ey may access insulins in ge n e ra l , insulin glargine in
p a rt i c u l a r. Howeve r, given the limited size of the sam-
ple and the lack of ri gor in selecting interv i ewees at each
fa c i l i t y, this interv i ew program must be considered ex-
p l o rat o ry; it cannot be taken to accurat e ly rep resent the
position of each VA facility or V I S N. It offe rs the per-
s p e c t ive of a practicing physician and often infl u e n t i a l
member of the medical community at each fa c i l i t y. 

S p e c i fic Interv i ew Fi n d i n g s . Most respondents sug-
gested that insulin glargine is a potentially useful new
component of patient care. Howeve r, t h ey also ex p re s s e d
c o n c e rns about the age n t , p a rt i c u l a rly rega rding its high-
er net cost than that of other types of insulin and  the fa c t
t h at it cannot be mixed with other insulins.

The interv i ewees ge n e ra l ly ex p ressed the belief that

the adoption of new tech n o l ogies within the VA at the
t re at m e n t - facility level may be influenced by ava i l abl e
guidelines and pre s c ribing cri t e ria. For ex a m p l e, a c-
c o rding to re s p o n d e n t s , almost all endocri n o l ogists and
PCPs are familiar and compliant with the pre s c ribing cri-
t e ria for insulin glargine as a nonfo rmu l a ry agent and re c-
og n i ze that NPH and ultralente are cost effe c t ive for many
p atients with diabetes. Almost all interv i ewees descri b e d
a situation in their facilities wh e re pharmacists re q u i re
PCPs to stri c t ly comply with centra l ly developed insulin
g l a rgine pre s c ribing cri t e ria. A few of the re s p o n d i n g
p hysicians said that their facilities do not permit PCPs
to pre s c ribe insulin glargine; instead, PCPs must re fer pa-
tients ap p ro p ri ate for insulin glargine to endocri n o l ogi s t s
for eva l u at i o n .

M a ny of the specialists interv i ewed we re open to eva l-
u ating new tech n o l ogies and using them within the VA’s
n o n fo rmu l a ry cri t e ria. The endocri n o l ogists interv i ewe d
e s t i m ated that , on ave rage, 10% of their patients with di-
abetes re c e ived insulin glargi n e, ra n ging from 0% to 50%
of each endocri n o l ogi s t ’s population of patients with di-
abetes. Th ey expect that use of insulin glargine within
the VA may rise over time, owing to an increasing nu m-
ber of patients with diab e t e s , ove rall growth in the use
of insulin, and increasing awa reness of and fa m i l i a ri t y
with insulin glargi n e. Howeve r, for the VA endocri n o l-
ogists who also maintain practices at local academic med-
ical centers or in the commu n i t y, almost all those inter-
v i ewed rep o rted a gre ater use of insulin glargine outside
their VA pra c t i c e s .

To the contra ry, i n t e rv i ewees indicated that many PCPs
p re s c ribe insulin, i n cluding insulin glargi n e, less fre q u e n t ly
than endocri n o l ogists. The responding chief of medicine
(commenting on PCP pre s c ribing in his VA facility) esti-
m ated that PCPs pre s c ribe insulin glargine for 5% or few-
er of their patients with diabetes compared with the 10%
ave rage for endocri n o l ogists. The reasons for this diffe r-
e n c e, as suggested by all interv i ewe e s , i n clude the harri e d
n at u re of the pri m a ry care pra c t i c e, wh i ch limits the time
ava i l able to learn when and how to utilize new tech n o l o-
gy, based on pre s c ribing cri t e ria; the tendency to re fer pa-
tients with diabetes to endocri n o l ogists for the pre s c ri b i n g
of insulin glargine; and a lack of time to educate and mon-
itor patients about the new tech n o l ogy.

S t u dy Group Observations Rega rding Ap p l i c ation of
the Nonfo rmu l a ry Cri t e ria for Insulin Glargine Use.
S t u dy group members confi rmed the observations fro m
the interv i ew program and re c og n i zed that it might take
a long time for the VA to completely eva l u ate the eco-
nomic effect of a new tech n o l ogy, as adoption rates can
va ry across individual tre atment centers. It also can be
ch a l l e n ging to sep a rate the implications of a new tech-
n o l ogy from other fa c t o rs , s u ch as therapy adhere n c e,
l i festyle modifi c at i o n s , or the effect of other tre at m e n t
m o d a l i t i e s .

The desire to ach i eve long-term benefits from any new
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t e ch n o l ogy further highlights the need to understand the
re l ationship between who invests in an intervention and
who re a l i zes its benefits. For ex a m p l e, one VA fa c i l i t y
could invest in the use of a new tech n o l ogy wh e reas an-
other provider setting or health plan, either within or out-
side of the VA , could re a l i ze the cost savings if the pa-
tient re l o c ates or ch a n ges paye rs .

I n t e rv i ew respondents and study group members sug-
gested that both short- and long-term cost sav i n g s , as we l l
as re l ated inve s t m e n t s , should be considered in fo rmu-
l a ry and policy development. Curre n t ly, the ability of a
facility to ach i eve short - t e rm savings may affect its ap-
p ro a ch to the use a new tech n o l ogy wh e re benefits might
not be re a l i zed for some period of time. It also was ob-
s e rved that few studies may initially document the eco-
nomic effect of a re l at ive ly new tech n o l ogy, leading to
d i ffe rent adoption rates based on how an indiv i d u a l
p rovider or tre atment setting interp rets and applies the
ava i l able body of ev i d e n c e.

This also provides a lesson for fo rmu l a ry decision
m a ke rs in other practice settings. As pharmaceutical care
becomes more ex p e n s ive over time, and as the benefi t s
of pharmaceutical interventions may take a long time to
a c c ru e, it is important to re c og n i ze drugs that have long-
t e rm clinical benefits for the patient. Unbiased pharm a-
coeconomic analyses that demonstrate cost sav i n g s , e s-
p e c i a l ly short - t e rm cost sav i n g s , can effe c t ive ly support
the adoption of a new tech n o l ogy. To be cre d i bl e, h ow-
eve r, a n a lyses must sep a rate the effect of the new tech-
n o l ogy from other clinical and economic fa c t o rs. Fur-
t h e rm o re, u n d e rlying assumptions and va ri ables must be
c u s t o m i z able to specific health care settings. The analy-
sis needs to also dire c t ly compare the economic effect of
the new tech n o l ogy to that of the existing standard of care.
Fi n a l ly, the analysis must eva l u ate the economic effe c t
of a new tech n o l ogy over seve ral ye a rs , if it is a ch ro n-
ic tre atment (as is insulin glargine). The study group in-
d i c ated the need for further re s e a rch to more pre c i s e ly
assess the influence of the nonfo rmu l a ry cri t e ria at the
i n d ividual VISN and facility leve l .

C h a n ges in the VA adoption of a new tech n o l ogy is
both a national and regional decision, combining nat i o n a l
and VISN fo rmu l a ry decisions with local facility ap p l i-
c ation. Support for a ch a n ge in local policy that cuts
a c ross both medical and pharm a cy services re q u i res de-
tailed discussion between pharm a cy, m e d i c a l , and senior
m a n agement of all key clinical and pharm a c o e c o n o m i c
c ri t e ri a .

The study group concluded that the eva l u ation and suc-
cessful implementation of a new tech n o l ogy re q u i res the
d evelopment of an educational process that fa c i l i t ates ex-
ch a n ge of info rm ation among medical and pharm a cy lead-
e rs h i p , i n cluding pri m a ry care and specialist phy s i c i a n s , a n d
a c c o m m o d ates any needed new practice pat t e rns. Such a
p rocess should fa c i l i t ate dissemination of fo rmu l a ry and
guideline decisions and supporting rationale to diab e t e s
cl i n i c s , e n d o c ri n o l ogi s t s , P C P s , as well as pat i e n t s .

The Pe rc eptions of Individual VA Diabetes Tre at e rs ’
R ega rding Implementation of Nonfo rmu l a ry Use of
Insulin Glargine Cri t e ria at Their Tre atment Centers .
After the interv i ew s , the individual VA tre atment centers
rep resented by the physicians interv i ewed we re div i d e d
into three groups based on the degree of fl exibility in the
c e n t e rs ’ i m p l e m e n t ation of the nonfo rmu l a ry cri t e ria fo r
insulin glargine use. This was based on the interv i ewe e s ’
rep o rt of the degree of freedom of endocri n o l ogists to pre-
s c ribe insulin glargine outside of the VA’s nonfo rmu l a-
ry cri t e ria (Fi g u re 1). It also included the pre s c ri b e rs ’
comments rega rding the freedom of PCPs in their tre at-
ment centers to pre s c ribe insulins in ge n e ral and insulin
g l a rgine in part i c u l a r. No effo rt was made to ascertain if
the individual tre atment facility ap p ro a ches described re-
flected official policy or practice within its V I S N. Th e
s t u dy gro u p , h oweve r, b e l i eves that a larger and more
c o m p re h e n s ive ex a m i n ation of more of the tre atment fa-
cilities in each VISN might enable this grouping to be
made at the VISN leve l .

Of the 21 tre atment facilities wh e re a physician 
was interv i ewe d, o n e - t h i rd we re cl a s s i fied as having a
fl ex i ble ap p ro a ch to implementation of the nonfo rmu-
l a ry cri t e ria for pre s c ribing insulin glargine (i.e. , e n-
d o c ri n o l ogists can pre s c ribe insulin glargine outside the
n o n fo rmu l a ry cri t e ria); one-sixth had a moderat e ly 
fl ex i bl e ap p ro a ch (i.e. , e n d o c ri n o l ogists can pre s c ri b e
outside the nonfo rmu l a ry cri t e ri a , but only with justifi-
c ation); and the remaining half had a strict ap p ro a ch 
to implementation of the cri t e ria (i.e. , e n d o c ri n o l ogi s t s
m ay not pre s c ribe outside the nonfo rmu l a ry cri t e ri a )
( Tabl e ) .

Va ri ation in the Use of Glargine Insulin in the VA
Health System. D ata from the VA health care system
we re used to ch a ra c t e ri ze pre s c ribing of insulin glargi n e
and examine va ri ation in its use across the system. Th e
s p e c i fic aims of the analysis we re to measure the pro-
p o rtion of patients with diab e t e s , t re ated with insulin, wh o
we re pre s c ribed insulin glargine; the pro p o rtion of pa-
tients with diabetes who we re eligi ble for insulin
g l a rgine based on the VA’s nonfo rmu l a ry cri t e ria for use;
the pro p o rtion of eligi ble patients who we re actually tre at-
ed with insulin glargine; the pro p o rtion of patients pre-
s c ribed insulin glargine who we re eligi ble to re c e ive it;
and the ch a ra c t e ristics of patients who we re eligi ble fo r
t re atment and/or we re actually tre ated with insulin
g l a rgi n e. Va ri ation in these measures was examined acro s s
the 21 VISNs of the VA health care system.

This study utilized ex t e n s ive computeri zed medical
and administrat ive data ava i l able for all VA patients na-
t i o n a l ly.7−9 The VA has a mat u re electronic medical re c o rd
system with national standard i z ation and quality contro l
t h at provides a ri ch series of national data ava i l able fo r
re s e a rch. This includes patient pharm a cy re c o rds and lab-
o rat o ry data from the Health Care A n a lysis Info rm at i o n
G roup (Milwa u kee) and the Decision Support System,



and VA service use re c o rds from the VA Austin (Tex a s )
D ata Center. Data we re linked using scra m bled Social Se-
c u rity nu m b e rs and processed into longitudinal pat i e n t
re c o rds for all identifi able patients with diabetes in the
VA. Pat i e n t - l evel data we re ava i l able on sociodemo-
grap h i c s , other patient ch a ra c t e ri s t i c s , vital stat u s , i n-
p atient and outpatient medical encounters , p re s c ri p t i o n s ,
p ro c e d u re s , d i ag n o s e s , and lab o rat o ry test results. A f t e r
l i n k age, all analyses we re conducted using de-identifi e d
d ata. This analysis re c e ived human studies rev i ew and ap-
p roval from the institutional rev i ew board at the Bedfo rd
VA Medical Center. Data from outpatient pre s c ri p t i o n
re c o rds and other medical re c o rds from October 1, 2 0 0 1 ,
t h rough September 30, 2 0 0 3 , we re used to rep o rt on in-
sulin glargine use in fiscal year (FY) 2003 (October 1,
2 0 0 2 – S eptember 30, 2 0 0 3 ) .

Miller and colleag u e s3 d eveloped and eva l u ated re l i-
able methods to identify patients with diabetes in the VA
and to describe their tre atment regimen. Diabetes wa s
i d e n t i fied based on the presence of two or more I n t e r-
n ational Classifi c ation of Diseases, Ninth Rev i s i o n , C l i n-
ical Modifi c ation (ICD-9-CM) codes for diabetes (250
[ d i abetes mellitus], 357.2 [poly n e u ro p at hy in diab e t e s ] ,
362.0 [diabetic re t i n o p at hy ] , 366.41 [diabetic cat a ra c t ] )
in the medical re c o rds over a period of 24 months and/
or a pre s c ription for a diabetes medication (e. g. , i n s u l i n ,
s u l fo ny l u re a s , b i g u a n i d e s , t h i a zo l i d i n e d i o n e s , a l p h a -
g l u c o s i d a s e - i n h i b i t o rs , m eg l i t i n i d e s ) .1 0 These methods fo r
d i abetes identifi c ation we re found to have high sensitiv i t y
(93%) and specificity (98%) against patient self-rep o rt .
This identified ap p rox i m at e ly 1 million patients with 
d i abetes in FY 2003, rep resenting more than 23% of the
VA population and a substantial increase in the diab e t e s
p revalence since FY 1998 (16.9%).3 The identified 
p atients with diabetes had re a s o n able rates of tre at m e n t
with diabetes medication (87%) and testing of gly c at e d
h e m oglobin (HbA1c) levels (75%). When diabetes pre -
valence was examined across the V I S N s , re s e a rch e rs 
noted a modest va ri ation in rates ra n ging from a low of
19.9% to a high of 25.8%.

A l go rithms using ava i l abl e
c o m p u t e ri zed data we re de-
veloped as a wo rking defi n i-
tion to assign patients as eli-
gi ble for insulin glargine at a
given point in time based on
the VA Nonfo rmu l a ry Cri t e ri a
for Insulin Glargine Use.6

Based on these cri t e ri a , e l i gi-
bility for insulin glargine wa s
assigned if patients with dia-
betes had previous insulin
use with inability to ach i eve
g lycemic control and symp-
t o m atic hy p og lycemia despite
use of va rious insulin regi m e s.
P revious insulin use was 

d e t e rmined by the presence of a VA pre s c ription for in-
sulin in the past six months. Inability to ach i eve
g lycemic control was based on the presence of an HbA1c
test of 7% or gre ater in the past six months. Symptomat i c
hy p og lycemia was assigned if a hy p og lycemia ICD-9-CM
code was seen (250.8 [diabetic hy p og ly c e m i a , hy p o-
g lycemic shock ] , 251.2 [hy p og ly c e m i a , u n s p e c i fied]) in
the medical re c o rds in the past ye a r, and use of one or
m o re insulin regimens was assigned if ch a n ges ex i s t e d
in insulin fo rmu l ations or dose within a ye a r. These de-
finitions we re decided on after eva l u ating the effects of
va ri ations (such as re q u i ring 2 hy p og lycemia codes or
limiting the window for ch a n ges in insulin regimen to 6
m o n t h s ) .

The pro p o rtion of patients with diabetes eligi ble fo r
insulin glargine may be undere s t i m at e d. Although most
VA patients re c e ive the majority of their pre s c ri p t i o n s
f rom VA pharm a c i e s , some pre s c riptions may be obtained
f rom other sources and, t h e re fo re, would be missed in this
a n a lysis. It is also possible that some ch a n ges in insulin
regimens may not be re c o rded in the phy s i c i a n ’s notes
and pharm a cy re c o rds. Furt h e rm o re, the re s e a rch e rs could
not identify the small percent of patients who we re tak-
ing intensive insulin therapy (�  4 administrat i o n s / d ay ) ,
wh i ch would have made them eligi ble for insulin
g l a rgine use according to VA guidelines. The most seri-
ous limitation stems from the underre c o rding of hy p o-
g lycemia episodes in the medical re c o rds. This would be
most like ly for less-seve re hy p og lycemia episodes or
those that occur outside of VA health care. Many VA pa-
tients are eligi ble for non-VA health care, p a rt i c u l a rly care
financed by Medicare. As a re s u l t , t h ey may re c e ive care
for hy p og lycemia in other settings and the episode may
not be re c o rded in VA re c o rds. This underrep o rting may
be substantial. Th e re fo re, re q u i ring coded hy p og ly c e m i a
in the definition is ve ry conservat ive and may seve re ly
u n d e re s t i m ate the number of patients eligi ble for insulin
g l a rgi n e. On the other hand, the PTS study group con-
s i d e red a history of hy p og lycemia to be a major re a s o n
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TA B L E : S E G M E N TATION OF INDIVIDUAL VA MEDICAL CENTERS
BASED ON THE PERCEPTIONS OF 21 INTERVIEWEES ON 
THE DEGREE OF FLEXIBILITY IN IMPLEMENTING THE 

N O N F O R M U L A RY CRITERIA FOR INSULIN GLARGINE USE
Criteria

Variable Flexible Moderately Flexible Strict

Number of VA
Medical Centers 7 4 10

Interviewee Reported Endocrinologists Endocrinologists can Endocrinologists are
Conditions at VA can prescribe prescribe outside the are not permitted
Medical Center insulin glargine nonformulary criteria, to prescribe outside

outside the but only with the nonformulary
nonformulary justification criteria 
criteria

VA = Veterans Affairs.



for pre s c ribing insulin glargine in the VA. Although many
of those patients who we re pre s c ribed the drug we re like-
ly to have such a history, the re q u i rement for documen-
t ation is quite liberal and pro b ably would ove re s t i m at e
the number of patients eligi ble for insulin glargi n e. Fo r
this re a s o n , and because the true estimate lies betwe e n
the two , p a rallel analyses we re conducted with and with-
out the re q u i rement of a code for hy p og lycemia. The pro-
p o rtions of patients with diabetes eligi ble for insulin
g l a rgine we re calculated as ratios of counts of those con-
s i d e red to be eligi ble (with or without the hy p og ly c e m i a
re q u i rement) over the total nu m b e rs of patients pre s c ri b e d
insulin. In this rep o rt , “insulin glargine eligi ble defi n i-
tion I” i n cludes the hy p og lycemia re q u i re m e n t , wh e re-
as “insulin glargine eligi ble definition II” does not in-
clude this re q u i rement. 

Va ri ation in the Use of Glargine Insulin and Its 
R e l ation to Eligibility for Use A c ross the VA Health
C a re System. Va ri ation in tre atment practices we re not-
ed across the VA. Of the 924,062 VA patients with dia-
betes in FY 2003, 226,824 (24.5%) we re pre s c ribed in-
sulin and the pro p o rtion of patients with diabetes wh o
we re pre s c ribed insulin ra n ged from 19.1% to 28.6%
a c ross the 21 VISNs of the VA (Fi g u re 2). The pro p o r-
tion of VA patients pre s c ribed insulin who we re pre-
s c ribed insulin glargine in 2003 was 5.6% (12,614) and
ra n ged from 2.7% to 10.7% across the VISNs. At the

VISN leve l , little ap p a rent re l ationship existed betwe e n
the pro p o rtion of insulin users pre s c ribed insulin glargi n e
and the prevalence of diabetes. Those VISNs with a high-
er pro p o rtion of patients with diabetes who we re pre-
s c ribed insulin also tended to have a higher pro p o rt i o n
of patients pre s c ribed insulin glargi n e.

Since its introduction to the market in 2001, i n s u l i n
g l a rgine use has increased steadily in the VA , f rom 2.5%
of insulin users in FY 2002 to 5.6% in FY 2003. Wi t h
few ex c ep t i o n s , those VISNs that had the highest use of
insulin glargine for their patients with diabetes in FY
2002 continued to have a high level of use in FY 2003.
Although some va ri ation existed in the racial pro file of
p atients with diabetes using insulin across the V I S N s , a
re l ationship between race and insulin glargine use wa s
not reve a l e d. Likew i s e, no re l ationship of va ri ations in
insulin glargine use within VISNs and patient age ap-
p e a red to exist. Furt h e rm o re, insulin glargine pre s c ri b-
ing by VISN was not re l ated to the size of the VISN pa-
tient population or any discern able ge ograp h i c
ch a ra c t e ri s t i c. A more ex t e n s ive ex a m i n ation of V I S N
ch a ra c t e ristics and insulin glargine pre s c ribing might pro-
duce more defi n i t ive fi n d i n g s , but it is beyond the scope
of this pro j e c t .

The pro p o rtion of insulin users who we re eligi ble fo r
insulin glargine we re estimated based on the wo rking de-
finitions described prev i o u s ly. For the VA nat i o n a l ly,
3.7% (8,392) met definition I (ra n ge across the V I S N s ,
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F i g u re 2. Diabetes prevalence and the pro p o rtion prescribed insulin and insulin glargine by Veterans Integrated Service Network (VISN).
VISN numbers were assigned based on ord e r, not actual VISN number.



1.9%–7.1%) and 7.0% (15,878) met definition II, not re-
q u i ring previous hy p og lycemia (ra n ge across the V I S N s ,
5 . 7 %−9.1%). When insulin glargine use was ex a m i n e d
among those who we re considered to be eligi ble (Fi g u re
3 ) , it was revealed that 24.8% of those eligi ble by defi-
nition I (re q u i ring hy p og lycemia) we re pre s c ribed insulin
g l a rgine (ra n ge, 8 . 0 %−52.6%); under the less stri n ge n t
d e finition II (not re q u i ring hy p og ly c e m i a ) , 12.6% of el-
i gi ble patients re c e ived insulin glargine (ra n ge, 8 . 0 %−
20.7%). The ranking of pro p o rtions of eligi ble pat i e n t s
t re ated with insulin glargine are similar for the two de-
fi n i t i o n s , although a few outliers we re seen. Wh e reas dif-
fe rences in hy p og lycemia coding or pre s c ription notat i o n s
m ay exist in these few outlying V I S N s , these are regi o n s
wh e re pre s c ribing of insulin glargine fo l l ows the guide-
lines substantially more (or less) stri n ge n t ly.

In any case, this analysis indicates that between 6,311
(75.2% of those with definition I) and 13,877 (87.4% of
those with definition II) of patients with diabetes wh o
we re eligi ble for insulin glargi n e, based on VA nonfo r-
mu l a ry cri t e ri a , we re not pre s c ribed the medication in
2003; this ra n ged from 47.4% to as high as 92.0% acro s s
the 21 VISNs. 

Fi g u re 4 presents a further ex a m i n ation of how we l l
VA patients pre s c ribed insulin glargine confo rm to VA

n o n fo rmu l a ry cri t e ria as re flected in wo rking defi n i t i o n
I (re q u i ring previous hy p og lycemia). Insulin glargine use
among the eligi ble as a perc e n t age of all insulin glargi n e
u s e rs ave raged 44.6%, i n d i c ating that the majority of
u s e rs did not meet the cri t e ria for use. The majority of
these patients did not have a code for hy p og ly c e m i a , s o
u n d e rrep o rting of this condition may account for mu ch
of this discrep a n cy. In add i t i o n , 12% of those pre s c ri b e d
insulin glargine had no re c o rd of pre s c ribed insulin in the
past six months, and another 31% had pre s c ription re c o rd s
of only a single fo rmu l ation and dose of insulin in the
p revious six months. This indicates that insulin glargi n e
is substantially pre s c ribed in patients who do not meet
the VA nonfo rmu l a ry cri t e ria for use. The pro p o rtion of
insulin glargine users who we re considered eligi ble fo r
use ra n ged from 25.4% to 81.2% among the VISNs. Th o s e
VISNs with the lowest pro p o rtions tended to have the
highest use of insulin glargine as a percent of all insulin
u s e rs. This suggests part of the higher insulin glargi n e
use in these VISN is accounted for by use among those
who are not eligi ble for use according to VA nonfo rmu-
l a ry cri t e ri a .

This analysis has a number of limitat i o n s , i n cl u d i n g
missing patient ch a ra c t e ristics; missing pre s c ri b e rs ’ a s-
sessment of patient cap ab i l i t i e s , fa m i ly, and social 
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Figure 3. Insulin glargine use among the eligible (based on 2 definitions) by the Veterans Integrated Service Network (VISN). *Requiring
hypoglycemia. †Eligible without requiring previous hypoglycemia. VISN numbers were assigned based on ord e r, not actual VISN number.

Figure 4. Insulin glargine use by eligibility and proportion prescribed insulin glargine by the Veterans Integrated Service Network (VISN).
VISN numbers were assigned based on ord e r, not actual VISN number.



e nv i ronment; missing re c o rds for hy p og ly c e m i a , a n d
missing info rm ation on non-VA supplied pre s c ri p t i o n s
and care; and potential erro rs in assessment of medica-
tion use, i n cluding difficulties in interp reting pre s c ri p-
tion re c o rd s , limited regimen info rm at i o n , d o s e, and fo r-
mu l ation ch a n ges between pre s c riptions and missing dat a .
F u rt h e rm o re, c ri t e ria eligibility does not always mean ap-
p ro p ri ateness of therapy.

R E C O M M E N DATIONS FOR FUTURE 
RESEARCH AND IMPLICATIONS 
FOR OTHER T E C H N O L O G I E S
The study group re c og n i zed the value of examining en-
d o c ri n o l ogist and PCP perc eptions to assess the degre e
of fl exibility associated with the implementation of the
n o n fo rmu l a ry cri t e ria for insulin glargine use. Th ey re c-
ommended that further re s e a rch be undert a ken with a
l a rger number of respondents to gain a more rep re s e n-
t at ive picture of implementation of the cri t e ria within
VISNs. The group suggested that further studies inter-
v i ew physicians at more VA medical facilities per V I S N,
with more interv i ewees at each facility; include PCPs,
p h a rm a c i s t s , nu rs e s , and fo rmu l a ry manage rs; we i g h
l o n ge r- t e rm as well as short - t e rm clinical and cost ben-
e fits of new tech n o l ogi e s , s u ch as insulin glargine; and
d i re c t ly eva l u ate saving in costs and extent of patient care
t h at may be ap p re c i ated with implementation of new tech-
n o l ogi e s , s u ch as insulin glargi n e.

The fo l l owing suggestions may improve the pro c e s s
of adopting new medical tech n o l ogies in ge n e ral and in-
sulin glargine in part i c u l a r : Fi rs t , one can promote edu-
c ation about insulin glargi n e, and how to administer it
ap p ro p ri at e ly, within group or individual learning set-
tings. For ex a m p l e, i n t e rv i ewees we re asked to comment
on a va ri ation of the nonfo rmu l a ry cri t e ria implemented
at one Midwest VA medical center. Almost all re s p o n d e n t s
in this study wanted a better understanding of the rat i o-
nale for this policy va ri ation (i.e. , e d u c ate other VA med-
ical centers ) .

S e c o n d, one can provide part i a l ly completed nonfo r-
mu l a ry request fo rms or computer templates that pro m p t
PCPs to provide the exact info rm ation that VA pharm a-
cists re q u i re to ap p rove insulin glargine use re q u e s t s .
S u ch fo rms are now in place at only some VA fa c i l i t i e s .

Th i rd, q u i cker re fe rrals to an endocri n o l ogist must be
e n c o u rage d, as needed and as ava i l abl e.

The study group was sensitive to the cost of care in
specialty ve rsus pri m a ry care settings and believed the
c o m p l exities of diabetes diagnosis and tre atment might
wa rrant more frequent re fe rral to endocri n o l ogi s t s .
H oweve r, s t u dy group members noted that in many tre at-
ment fa c i l i t i e s , the number of endocri n o l ogists is low re l-
at ive to the diabetes patient populat i o n , p o t e n t i a l ly slow-
ing the adoption of a new tech n o l ogy if it is pri m a ri ly
e n d o c ri n o l ogists who drive adoption. In non-VA settings,
these re c o m m e n d ations highlight the need to ensure com-
plete and accurate info rm ation entry, use of the fo rmu l a ry

committee as a coord i n ator and educat o r, and pri m a ry
c a re fri e n d ly protocols for tre atment and re fe rral to sub-
specialty care.

E va l u ation and adoption of new tech n o l ogies should
be based on cre d i ble clinical ev i d e n c e, s u p p o rted by
s h o rt- and long-term safety and economic data that re-
flect and accommodate diffe rences in pri m a ry care and
subspecialty practice pat t e rn s , and identify wh e re any an-
t i c i p ated cost savings will accrue (i.e. , m e d i c a l , s u rgi c a l ,
or pharm a cy services). The eva l u ation and adoption of
a useful new tech n o l ogy re q u i res the development of an
e d u c ational process that fa c i l i t ates the ex ch a n ge of in-
fo rm ation and accommodates new practice pat t e rns and
re l ationships between pri m a ry care and subspecialty 
s e rv i c e s .

C O N C L U S I O N
The study group examined the ap p ro a ch by wh i ch a new
m e d i c at i o n , insulin glargi n e, has been implemented with-
in the VA. Although the use of insulin glargine has grow n
over time in the VA , substantial va ri ation exists among
i n d ividual VISN and VA medical centers in the use of
g l a rgine insulin. The study group attempted to identify
p atients within the VA eligi ble to re c e ive insulin
g l a rgi n e, the perc e n t age of eligi ble patients re c e iving in-
sulin glargi n e, the number of eligi ble patients within
VISNs who might re c e ive insulin glargi n e, and the per-
c e n t age of those pre s c ribed insulin glargine who are el-
i gi ble by nonfo rmu l a ry cri t e ri a .

The study group believes this ap p ro a ch to under-
standing the implementation of new tech n o l ogy and pat h-
ways for ap p l i c ation to an eligi ble population may hold
lessons for fo rmu l a ry committees and other health care
o rga n i z ations. This is part i c u l a rly true for orga n i z at i o n s
with national fo rmu l a ries or cri t e ri a - fo r-use that also seek
to pre s e rve fl exibility and accommodate the needs of af-
fi l i ated local health care systems. 

The study group urges further re s e a rch in this area to
a c c u mu l ate longe r- t e rm data and better understand the
long- and short - t e rm utilizat i o n , c o s t , and health outcome
i m p l i c ations of insulin glargine use.
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