
77

ARtIcLe

NZMJ 21 January 2022, Vol 135 No 1548
ISSN 1175-8716   © NZMA
www.nzma.org.nz/journal

Variation in open access 
vildagliptin use in Waikato 

patients with type 2 diabetes
Lynne Chepulis, Christopher Mayo, Ryan Paul, 

Rawiri Keenan, Ross Lawrenson

ABSTRACT
AIM: To determine what the variation was in the initial use of vildagliptin in patients with type 2 diabetes 
following approval of open access funding in October 2018, including by ethnicity, gender, age, funding 
model and patient HbA1c levels.
METHODS: Data were collected from 31 general practices for all adult patients with type 2 diabetes. National 
Health Index-matched medication data were obtained from the national Pharmaceutical Collection. 
Patients were included for analysis if they had received at least one diabetes medication in the 12 months 
prior to funding approval for vildagliptin. The proportion of patients who initiated vildagliptin therapy 
following open access funding approval was then evaluated, as was the time taken until the first dispensing 
(days since funding approval).
RESULTS: A total of 724 of 3,971 (18.2%) of patients initiated vildagliptin therapy; mean time to first 
dispensing was 192.1±112.4 days. In logistic regression, Asian patients were more likely and Māori less likely 
to receive vildagliptin than Europeans. Younger patients and those with an HbA1c of >64mmol/mol were 
also more likely to initiate therapy. Vildagliptin use by general practice ranged from 0.0–82.4%
CONCLUSIONS: Despite open access funding, there was inequity in the initial use of vildagliptin. Substantial 
variation by general practice indicates that practitioner education may be needed to ensure appropriate 
and early adoption of new diabetes medications.

Diabetes currently affects more than 
260,000 people in New Zealand, 
including a disproportionate number 

of Māori and Pacific people, with disease 
prevalence increasing year on year.1 Ap-
proximately 90–95% of these cases are type 
2 diabetes, a disease characterised by insulin 
resistance and insulin deficiency2 and due, 
in part, to reduced activity of incretin hor-
mones.3 Importantly, poorly controlled type 
2 diabetes is associated with significant mi-
cro- and macro-vascular damage such that 
cardiovascular disease is the greatest cause 
of mortality in this population.2

Treatment of type 2 diabetes requires 
a multifaceted approach, including diet, 
exercise and medication.4,5 The goal of 
therapy is to lower glycated haemoglobin 
(HbA1c) levels to generally less than 
53mmol/mol (or, where indicated, to an 
alternative target)6,7 and to reduce cardio-
vascular and renal risk factors.8 However, 
management of type 2 diabetes is often 

suboptimal, with recent data from the 
Waikato region suggesting that 60% and 
32% of patients had an HbA1c value of 
greater than 53mmol/mol and 64mmol/
mol, respectively.9 Similarly, only a third of 
patients with type 2 diabetes were shown 
to have blood pressure and/or lipids at or 
below clinically recommended targets, and 
up to three quarters of all patients were 
obese, with a body mass index >30kg/m2.9 
Concerningly, it was also shown that there 
was considerable ethnic inequity in diabetes 
outcomes, with Māori patients being signifi-
cantly more likely to have elevated HbA1c9–11 
and a greater prevalence of end-stage renal 
disease, diabetic eye disease, amputation 
and cardiovascular disease.12–15 Not only 
does this lead to increased healthcare costs,16 
but more importantly an ongoing reduced 
quality of life for these patients. 

Where lifestyle management is insuffi-
cient to manage type 2 diabetes, glycaemic 
control is typically achieved through a 
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stepwise escalation of glucose-lowering 
therapies.17 Metformin is the usual first-line 
oral glycaemic agent, with additional agents 
being added as required.5,18 Vildagliptin, a 
dipeptidyl peptidase IV inhibitor (DPPIVi) 
that lowers glucose levels by increasing 
the activity of endogenous incretins, was 
added to the funding schedule in New 
Zealand in October 2018.18 Prior to the long-
awaited introduction of sodium-glucose 
transport protein 2 inhibitors (SGLT2i) 
and glucagon-like peptide-1 receptor 
agonists (GLP1RA) this year, vildagliptin 
was the preferred second-line funded 
agent for patients with type 2 diabetes in 
New Zealand, as, unlike sulphonylureas, 
insulin and pioglitazone, it does not cause 
weight gain or hypoglycaemia. Moreover, 
vildagliptin is the only currently known 
agent that can delay the need for insulin 
therapy when taken in combination with 
metformin,22 and it has been shown to be a 
suitable glucose-lowering agent in patients 
with impaired renal function23 or estab-
lished cardiovascular disease.24 

However, unlike SGLT2i and GLP1RA, no 
randomised controlled trials have demon-
strated that DPPIVi reduces weight or 
cardiovascular events, such as myocardial 
infarctions or strokes. As such, SGLT2i and 
GLP1RA are now the preferred second-line 
agents for high-risk patients with type 2 
diabetes, though PHARMAC has restricted 
the use of these medications under special 
authority, including an ethnicity clause to 
increase the uptake in Māori and Pacific 
peoples, which has resulted in significant 
debate.25,26 In particular, it is unknown 
whether needing to obtain special authority 
approval may increase disparities by adding 
a further barrier for those who already have 
reduced access to optimal medications in 
primary care. 26 Importantly, the impact of 
a special authority versus open access on 
medication use has never been explored in 
a New Zealand context, and the degree of 
variability seen with open access diabetes 
medications is largely unknown. Thus, 
the aim of this study was to determine the 
variability in open access vildagliptin use in 
patients with type 2 diabetes in the Waikato 
region. This was explored by evaluating 
the initial uptake and usage of vildagliptin 
(following funding approval in October 
2018), including by patient age, gender, 

ethnicity and/or the affordability of access 
to primary care (ie, whether a practice was 
Very Low Cost Access (VLCA) or not).

Methods
Study design

This sub-study was part of a larger 
project assessing the quality of diabetes 
care in primary care in New Zealand 
(including diabetes medication prescribing 
and dispensing). The aim of this specific 
study was to characterise the initial use of 
vildagliptin in patients with type 2 diabetes 
in the 14-month period following PHAR-
MAC’s approval of open access funding 
(October 2018). Ethics approval was granted 
by the New Zealand Health and Disability 
Ethics Committee (ref: 19/CEN/8).

Data sources
Primary care data were sourced directly 

from Hauraki Primary Healthcare Organ-
isation (PHO; 17 practices), and then 
additionally from the electronic patient 
management systems of 14 general prac-
tices affiliated with Pinnacle PHO during 
September–December 2020.

National Health Index (NHI)-identified 
patient information was extracted for all 
patients who had a confirmed diagnosis (≥12 
months) of diabetes (read code C10 (diabetes 
mellitus)) and were aged ≥18 years on 1 
October 2017. Extracted data included age 
(at time of data collection), gender, ethnicity 
and HbA1c levels (1 October 2017–30 
September 2018). Patient records were 
also checked against the Waikato District 
Health Board (WDHB) clinical records to 
retrieve missing demographic and diag-
nosis information and to exclude patients 
with confirmed type 1 diabetes. The latter 
were identified from the clinical register 
of the WDHB Regional Diabetes Service, 
where all had their disease confirmed by 
an endocrinologist as per standard inter-
national criteria. Additional NHI-matched 
HbA1c data were obtained from Pathlab 
New Zealand for the same time-period, and 
these were combined and then averaged to 
provide a mean value for each patient for 
the study period, which was then used for 
all analyses. Ethnicity was coded as Level 1 
data as collated from the primary care and/
or WDHB datasets, with prioritisation to 
manage multiple ethnicities.27 
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NHI-matched medication dispensing 
data were obtained from the Ministry of 
Health’s Pharmaceutical Collection database 
(1 October 2017–31 December 2019). This 
included the 12-month “pre-funding period” 
(to exclude any patients who were already 
receiving unfunded vildagliptin) and the 
14-month “post-funding period” (to ascertain 
who had initiated vildagliptin therapy). 
An additional two months were included 
in the post-funding period to allow for any 
initial delays in general practitioner (GP) 
awareness of the new funding guidelines.28

Data processing
For inclusion in the data analysis, patients 

with type 2 diabetes had to have been 
dispensed a glucose-lowering therapy 
(oral hypoglycaemic agents and/or insulin) 
at least twice during the pre-funding 
period. This ensured that the dataset only 
included patients who were being actively 
treated with medication. Patients were 
then excluded from this sub-group if they 
had died between 1 October 2018 and 31 
December 2019 (n=46), or if they had been 
dispensed unfunded vildagliptin at least 
once during the pre-funding period (n=14).

General practices were coded as “VLCA” or 
“non-VCLA” based on their published patient 
fee structures. HbA1c levels were catego-
rised as <53mmol/mol (current glycaemic 
target),6,7 53–64mmol/mol (previous Ministry 
of Health target)8, 10 and >64mmol/mol.

Statistical analyses
Initially, the type 2 diabetes cohort was 

characterised for the 12-month pre-funding 
period, including by gender, age group, 
ethnicity, VLCA status and diabetes medi-
cation regimen. Initial vildagliptin use 
during the 14-month post-funding period 
(October 2018–December 2019) was then 
similarly described. The date of the first 
vildagliptin dispensing was recorded for 
each patient, and the cumulative uptake 
of vildagliptin (time to first dispensing) 
were plotted in a series of cox-regression 
plots by age, gender, VLCA status, ethnicity, 
medication adherence and HbA1c levels. 
Subgroup differences were analysed with 
chi-squared test, student t-tests and Mann-
Whitney U tests.

A cross-sectional logistic regression 
adjusted for gender, age, ethnicity, rurality, 
VLCA and diabetes treatment regimen was 

used to estimate the odds ratio of a patient 
being dispensed vildagliptin during the post-
funding period.

All data analyses were performed in 
Python 3.7 using the Pandas 0.25.3, Scipy 
1.3.2 and Statsmodels 0.10.2 libraries with 
significance accepted at P<0.05.

Results
We identified a total of 4,031 patients with 

type 2 diabetes who had been dispensed 
diabetes medication ≥2 times during the 
pre-funding period. After excluding patient 
deaths (n=46) and unfunded-vildagliptin 
users (n=14), the final pre-funding study 
cohort consisted of 3,971 patients.

The demographics of the pre-funding type 
2 diabetes cohort (n=3,971) are shown in 
Table 1, with the median age of participants 
being 64.5±12.8 years. Medication used 
included metformin monotherapy (37.4%), 
insulin (alone or in combination; 31.7%) 
and/or medication combinations. The mean 
HbA1c was 64.4±18.1mmol/mol, with 40% of 
patients having an HbA1c of >64mmol/mol 
(Table 1).

Use of vildagliptin during the 
14-month post-funding approval

A total of 724/3,971 patients (18.2%) were 
dispensed vildagliptin at least once in the 
14-month post-funding period (October 
2018–December 2019). The mean HbA1c 
of these patients was 72.5±18.2mmol/mol 
compared to 62.6±17.6mmol/mol in those 
who did not initiate therapy (P<0.001). 
The characteristics of patients who started 
vildagliptin therapy are given in Table 1. 
Vildagliptin users were more likely to be 
younger, Asian or Pacific and have a higher 
HbA1c level (all P<0.001). Patients on more 
than one diabetes medication were more 
likely to be prescribed vildagliptin than 
patients on one medication (62.9% vs 45.8%, 
p<0.001), and there was no difference in 
use with regard to gender or the VLCA 
status of the practice. Overall, 79 of the 724 
patients who initiated vildagliptin (12.2%) 
had a mean study HbA1c of <53mmol/mol, 
including 20 Asian (19.1%), 42 European 
(14.6%), nine Māori (5.0%), four Pacific 
(6.7%) and four Other (30.8%).

Initiation of vildagliptin therapy also 
varied considerably between general prac-
tices (Figure 1). The total proportion of type 



80

ARtIcLe

NZMJ 21 January 2022, Vol 135 No 1548
ISSN 1175-8716   © NZMA
www.nzma.org.nz/journal

2 diabetes patients within each practice 
who were dispensed vildagliptin at least 
once ranged from 0.0% to 82.4%. A small 
number of practices were shown to initiate 
vildagliptin therapy in a large proportion 
of patients, and four practices did not add 
vildagliptin to therapy at all (Figure 1).

As shown in Table 2, logistic regression 
with adjustment for age, gender, medi-
cation regimen, VLCA status and HbA1c 
level showed that there was no difference 
in initiation of vildagliptin therapy between 
European, Pacific or other ethnic groups, 
though vildagliptin was less likely to be 
dispensed to Māori patients (OR 0.67, 95% 
CI: 0.53–0.84; P=0.001) and more likely to 
be dispensed to Asian patients (OR 1.34, 
95% CI: 1.02–1.78; p=0.039). Similarly, 
vildagliptin was less likely to be dispensed 
to those aged >74 years (OR 0.69, 95% CI: 
0.52–0.90; P=0.007), those with an HbA1c 
of <64mmol/mol and those receiving 
insulin (OR 0.64, 95% CI: 0.43–0.99; P=0.043; 
Table 2). However, younger patients were 
more likely to have vildagliptin added to 
therapy, as were patients on combination 
therapy (metformin plus sulfonylureas) 
compared to those dispensed metformin 
monotherapy.

Cumulative uptake of vildagliptin 
(time to first dispensing)

The overall, unadjusted cumulative 
uptake of vildagliptin after October 2018 
by ethnicity, VLCA status and HbA1c band 
is shown in Figure 2. Māori and European 
patients had a comparable uptake of 
vildagliptin during the 14-month post-
funding period (P=0.08), and uptake for both 
was lower than for Asian, Pacific and other 
ethnic groups. VLCA practices were faster to 
initiate vildagliptin therapy (P=0.02), but the 
proportion of patients using the medication 
in VLCA and non-VLCA practices was compa-
rable by December 2020 (approximately 400 
days). Initiation of vildagliptin therapy did 
not differ between males and females but 
was slower in older patients (P<0.05). As 
expected, vildagliptin uptake was highest 
in those with an HbA1c of >64mmol/mol 
(P<0.01; Figure 1).

The mean overall time to first vildagliptin 
dispensing was 192.1±112.4 days, and nine 
of the 31 general practices (29%) had a mean 
time to vildagliptin use of less than 192.1 
days (Table 2).

Discussion

Figure 1: Proportion of type 2 diabetes patients within each practice initiating vildagliptin therapy 
(October 2018–December 2019; blue bars) and mean time to initiation (orange line). Note that practices 
28–31 had zero patients commencing vildagliptin therapy.
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Table 1: Characteristics of the type 2 diabetes study population prior to vildagliptin funding (n=3,971) and 
then for those patients who initiated therapy after October 2018 (n=724).

Characteristic Overall type 
2 diabetes 
cohort1

Vildagliptin-initiation cohort2 P value4

n (%) % of overall 
cohort

Age (mean ± SD) years 64.5±12.8 60.2±12.1 <0.001

Age bands
<44 y
45–59 y
60–74 y
≥75 y

284 (7.2%)
1,048 (26.4%)
1,751 (44.1%)
888 (22.4%)

76 (10.5%)
266 (36.7%)
294 (40.6%)
88(12.2%)

26.8
25.4
16.8
9.9

<0.001

Gender
Male
Female

2,090 (52.6%)
1,881 (47.4%)

372 (51.4%)
352 (48.6%)

17.8
18.7

0.481

VLCA status of practice
Yes
No

2,874 (72.4%)
1,097 (27.6%)

527 (72.8%)
197 (27.2%)

18.3
18.0

0.818

Medication regimen
Metformin only
Metformin + sulfonylureas
Metformin + insulin
Metformin + insulin + Sulfonylureas
Insulin only
Sulfonylureas only
Other3

No consistent regimen

1,485 (37.4%)
948 (23.9%)
475 (12.0%)
358 (9.0%)
306 (7.7%)
168 (4.2%)
161 (4.1%)3

70 (1.8%)

189 (26.1%)
236 (32.6%)
94 (10.0%)
82 (11.3%)
38 (5.2%)
27 (3.7%)
43 (5.9%)
15 (2.1%)

12.7
24.9
19.8
22.9
12.4
16.1
26.7
21.4

<0.001

Ethnicity 
European
Māori
Asian
Pacific peoples
Other

1,924 (48.5%)
1283 (32.3%)
464 (11.7%)
250 (6.3%)
50 (1.3%)

319 (44.1%)
212 (29.3%)
111 (15.3%)
69 (9.5%)
13 (1.8%)

16.6
16.5
23.9
27.6
26.0

<0.001

HbA1c (mean ± SD) mmol/mol 64.4±18.1 72.5±18.2 <0.001

HbA1c banded
<53mmol/mol
53–64mmol/mol
>64mmol/mol

993 (28.7%)
1,067 (30.9%)
1,395 (40.4%)

79 (12.2%)
162 (25.0%)
407 (62.8%)

8.0
15.2
29.2

<0.001

Total 3971 724

1 Includes those patients with type 2 diabetes dispensed at least two diabetes medications between 1 October 2017 and 
30 September 2018 and who were alive at 31 December 2019 and had no unfunded dispensing of vildagliptin. 

2 Includes those patients from the initial type 2 diabetes cohort dispensed vildagliptin at least once between 1 October 
2018 and 30 December 2019.
3 Includes Insulin (Ins) + Pioglitazone (Pio); n=93; Ins + Metformin (Met) + Sulfonylureas (Sulf) + Pio; n=27), Met + Sulf + Pio 
+ Insulin (Ins; n=14); Met + Ins + Pio (n=9), Sulf + Pio (n=5), Met + Pio (n=8), Ins + Pio (n=2), Pio alone (n=2), Ins + Sulf + Pio 
(n=1)
4 Statistical comparisons are provided for the vildagliptin initiation cohort, comparing within each subgroup (age, gender, 
ethnicity, etc).
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Table 2: Odds ratio (with 95% confidence intervals)1 of patients initiating vildagliptin therapy.

OR P value 95% confidence 
interval

[0.025 0.975]

Ethnicity (vs European)

Asian 1.34 0.039 1.02 1.78

Māori 0.67 0.001 0.53 0.84

Pacific peoples 1.25 0.212 0.88 1.78

Other 1.74 0.113 0.88 3.45

Age (vs 60–74 years)

≤44 1.51 0.012 1.09 2.10

45–59 1.41 0.001 1.14 1.74

≥75 0.69 0.007 0.52 0.90

Medication regimen (vs metformin only)

Insulin 0.64 0.043 0.425 0.986

Metformin + insulin 0.88 0.418 0.63 1.20

Metformin + insulin + sulfonylureas 1.01 0.953 0.72 1.41

Metformin + sulfonylureas 1.68 <0.001 1.32 2.14

Others 1.34 0.075 0.97 1.85

HbA1c (vs >64mmol/mol)

< 53mmol/mol 0.22 <0.001 0.16 0.29

53–64 mmol/mol 0.43 <0.001 0.34 0.54

VLCA (vs non-VLCA) 0.95 0.627 0.74 1.15

Female (vs male) 1.13 0.182 0.94 1.37

1 Derived from a binomial multivariate logistic regression model with all variables included. 
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Figure 2: Mean time to first dispensing (with 95% confidence intervals) of vildagliptin following PHAR-
MAC’s approval of open access funding in October 2018 (A) by ethnicity, (B) by VLCA status and (C) by 
HbA1c group (mmol/mol).
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Our study shows that initiation and/or 
early use of vildagliptin was associated with 
inequity in patients with type 2 diabetes 
in the Waikato region, with Māori being 
less likely to receive the medication after 
adjustment for age, gender, HbA1c level and 
VLCA status. This agrees with other studies 
that have shown that Māori are less likely to 
be dispensed oral diabetes medications,29–31 
with many researchers suggesting that this 
is due to Māori being less engaged with 
primary care.32,33 The barriers for Māori 
accessing primary care (and healthcare 
in general) are well recognised in New 
Zealand,34–36 and a recent report shows that 
access to medications has not improved 
for Māori in recent years.37 It is clear that 
substantially more work is required to 
provide equitable access to health services 
in New Zealand.36,38 

One way to improve access is by making 
primary care affordable for those in need.38 
For example, the VLCA scheme initiated 
in 2002 provides additional funding (and 
subsequently lower patient fees) to general 
practices where at least 50% of the enrolled 
patients are deemed “high needs”.39,40 
Indeed, we show that the mean time to the 
first dispensing of vildagliptin was lower 
in VLCA compared to non-VLCA practices, 
suggesting that that the lower costs asso-
ciated with these practices may result in a 
faster uptake of new medications because 
of increased access to primary care (though 
there was no difference in the proportion 
of patients initiating therapy after 12 
months). However, our study also showed 
that the VLCA status of the practice did not 
influence the proportion of patients with 
type 2 diabetes who initiated vildagliptin 
therapy during the 14-month post-funding 
period. Rather, we demonstrate that the 
practice (and therefore the GPs themselves) 
may be one of the most important factors 
that contribute to variability in initiation 
of therapy. Similarly, other studies have 
reported on the substantial variations 
seen in diabetes medication prescribing 
in primary care (particularly in the use of 
second-line medications),41,42 and it has been 
suggested that this may be due to changes 
in, and/or lack of ease of use of, national 
policies and prescribing guidelines,42 as well 
as differences in clinician-specific and envi-
ronmental factors.43

Education has also been identified as a 
significant factor to consider when eval-
uating the initiation and update of newly 
approved medications. Primary care 
guidelines may change, for example, but 
doctors are often reluctant to immedi-
ately implement these changes; they cite 
reasons such as lack of evidence, organisa-
tional constraints, lack of knowledge about 
the guideline recommendations44 and the 
uniqueness of individual cases as reasons.45 
Further, updated and/or new data are often 
not available via a central resource. Indeed, 
during the study period, the national guide-
lines on the management of type 2 diabetes 
were not updated to include vildagliptin,46 
and other resources, such as those published 
by the Best Practice Advocacy Centre 
(BPAC)47 and the New Zealand Society for the 
Study of Diabetes,48 may not have reached 
all prescribers.5,17,18,47 Collectively, these 
issues cause discontinuity and variation in 
disease management, and this is congruent 
with our finding that the proportion of 
patients who initiated vildagliptin by 
practice varied from 0.0% to 82.4%.

Importantly, our study showed that, while 
the time to initiation of vildagliptin therapy 
was comparable for Māori and European, 
Māori were less likely to have vildagliptin 
dispensed. This has impact for the funding 
and access models used for the provision of 
other new medications in New Zealand: in 
particular, whether the ethnicity clause of 
the special authority criteria for SGLT2i and 
GLP1RA reduces the disparities in access 
to glucose-lowering therapies in Aotearoa 
New Zealand.49 Although the full impact 
of the special authority criteria will not be 
known for some time, the data from the 
current study suggest that inter-practice 
variability in prescribing may be a signif-
icant contributor to medication use over 
and above whether a medication is available 
open access or via special authority, and 
it could be that GP education is required 
to increase new medication use for Māori 
patients. 

Our study is the first to review the initi-
ation and use of funded vildagliptin in a 
New Zealand population, though we do note 
the following study limitations. Firstly, we 
reviewed the use of vildagliptin without 
any assessment of whether the medication 
was clinically indicated. For inclusion in our 
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study, patients with type 2 diabetes needed 
to have been receiving oral hypoglycaemic 
therapy, but it is possible that some of these 
had already met their individual clinical 
targets and thus did not require escalation 
of therapy. Indeed, 12.2% of those who 
initiated vildagliptin in our study had a most 
recent HbA1c of <53mmol/mol. Further, we 
did not include patients who had an HbA1c 
of >53mmol/mol and were not taking any 
glucose-lowering therapies for legitimate 
reasons. Thus, further work is required to 
evaluate the uptake and use of this drug in 
patients who meet the clinical threshold for 
use. 

Secondly, our study involved only those 
patients dispensed two or more medica-
tions during the study period—that is, 
patients indicated as already accessing and/
or engaging with primary healthcare. Our 
dataset excluded 1,118 patients who did 
not meet this criterion, but we do not know 
the reasons behind why patients had <2 
dispensings (eg, it was not clinically indi-
cated, the patient was newly diagnosed and/
or the patient had not visited their GP). This 
warrants further investigation, as at least 
some of these patients would likely benefit 
from the use of glucose-lowering therapies. 

Our study was also restricted to only 
those practices in the Waikato region 
affiliated with two specific PHOs; we had 
no information about whether patients 
had moved out of region or changed PHOs 
during the study period. The inclusion of 
additional practices, particularly those 
from the National Hauora Coalition (NHC; 
the third PHO in the Waikato region) may 
have altered our findings because of the 
inclusion of Māori-led healthcare providers. 
As nearly a third of all patients who initiated 
vildagliptin in our study were Māori, we 
suggest that our study was not skewed by 
a lack of inclusion of NHC patient data. 

However, we do acknowledge that the 
Māori-led healthcare providers may have 
been more proactive at prescribing medi-
cation to Māori patients, and where possible 
these data should be included in future 
evaluations. 

Fourth, our patient cohort was also largely 
defined using primary care read codes, 
which can be inaccurate. It is possible that 
the accuracy of these data may be different 
for different patient groups (eg, by ethnicity, 
VLCA status, etc) and the reliability of using 
read codes to define patient diagnoses 
should be validated before larger studies are 
undertaken. 

Fifth, although our results preliminarily 
suggest that dispensing of vildagliptin is 
not reduced in Pacific patients compared 
to European, we must note that our cohort 
study was not powered appropriately to 
assess this outcome. As such, we suggest 
that further studies comprising larger 
numbers of Pacific type 2 diabetes patients 
are warranted. And lastly, it is possible that 
practice-level factors (eg, nurse-led clinics 
and/or onsite pharmacists) might influence 
the usage and uptake of new agents. This too 
should be evaluated in future studies.

In conclusion, there appears to be inequity 
in the initial uptake and use of open access 
vildagliptin in the Waikato region.
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