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ABSTRACT

Aims: To investigate the relationship between single therapeutic interventions and indica-
tors of glycemic control in the PRISMA trial, a large study comparing the effects of intensive
structured SMBG (ISM) vs. active control (AC) in non-insulin-treated type 2 diabetes (T2D).
Methods: Information was collected at four time points, corresponding to months 3, 6, 9,
and 12 and visits 2, 3, 4, and 5, respectively. Data on therapeutic interventions, HbA;. levels
and the number of hypoglycemic episodes at each visit were analyzed.

Results: Intensification of drug therapy occurred in 20.3% vs. 15.6%, and no change in
71.8% vs. 78.7% of visits for the ISM and AC groups, respectively. On the other hand,
de-intensification and redistribution of drugs and/or drug dose occurred in a similar
proportion of visits. Intensification of drug therapy in both groups was associated with
significant reductions in HbA;. vs. the previous visit, while de-intensification of therapy
led to a significant increase in HbA;. in the AC group only. Conclusions. Our data strongly
support that structured SMBG has clinical value in reducing HbA;. in non-insulin-treated
T2D and suggest that this clinical benefit may be mediated by more appropriate and timely

changes in drug therapy.
© 2021 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY
license (http://creativecommons.org/licenses/by/4.0/).
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1. Introduction

With the overall goal of achieving and maintaining glycemic
control, self-monitoring of blood glucose (SMBG) has been
proposed as a useful tool. The utility of SMBG is well estab-
lished in type 1 diabetes and in insulin-treated type 2 diabetes
(T2D), and is recommended in current guidelines [1]. Data on
the benefits of SMBG in non-insulin-treated T2D have been
debated for years [2-7], although a recent meta-analysis sug-
gested that SMBG may be associated with slightly better
short-term glycemic control [8,9]. Currently, most scientific
societies consider routine SMBG in T2D patients not treated
with insulin of limited additional clinical impact, unless it is
incorporated as a structured tool in glucose management [10].

Structured SMBG, in which the timing and frequency of
testing are planned to obtain information regarding glucose
control, was initially reported to be associated with earlier
and more frequent changes in diabetes medications in
patients with non-insulin-treated T2D with inadequate glyce-
mic control [6]. Following this report, the Prospective Ran-
domized Trial on Intensive SMBG Management Added Value
in Non-insulin-Treated T2DM Patients (PRISMA) trial
randomized > 1,000 patients with T2D treated with oral
agents and/or diet to either an intensive structured monitor-
ing (ISM) or discretionary, unstructured SMBG (active control
[AC]) and assessed changes in HbA;. from baseline in either
group [11]. The reduction in HbAlc at 12 months was signifi-
cantly larger with ISM (-0.39%) compared to AC (-0.27%) with a
between-group difference of —0.12% (95% CI, —0.210 to —0.024;
p = 0.013) [12]. This decrease in HbA. is of interest also con-
sidering that the enrolled patients were relatively well-
controlled at baseline, with a median HbA,. of 7.3%. A subse-
quent analysis of data from the PRISMA trial found that struc-
tured SMBG was not associated with worsening of quality of
life [13]. Indeed, based on the diabetes-specific quality of life
and locus of control questionnaires, there was no significant
difference in the quality-of-life domains between the ISM
and AC groups.

A meta-analysis of 8 randomized controlled trials (RCTs)
comparing structured with unstructured SMBG reported that
only the former is associated with significant reductions in
HbA;. (-0.2% [-0.3 to — 0.1], p = 0.003) [9]. Moreover, the ben-
efits are greater when SMBG data are used to adjust the pre-
scription of diabetes medications (-0.3% [-0.4 to 0.1], data
from 3 RCTs). The efficacy of structured SMBG was further
highlighted by the recent SMBG study in 231 patients with
non-insulin-treated T2D, reporting improvements in all mea-
sures of glycemic variability with structured monitoring [14].

While the benefits of structured SMBG appear to be evi-
dent also in patients with T2D who are not on insulin therapy,
the reasons underlying this benefit remain elusive. In this
analysis, we have investigated the relationship between sin-
gle therapeutic interventions and indicators of glycemic con-
trol in the PRISMA trial. Specifically, we examined if
therapeutic changes in the ISM and AC groups, i.e. with or
without structured SMBG use respectively, were associated
with different changes in HbA;c and occurrence of
hypoglycemia.

2. Research design and methods

2.1.  PRISMA study

PRISMA (Clinical Trial Registration Number: NCT00643474)
was a 12-month, prospective, multicenter, open-label,
parallel-group, controlled clinical trial, in which patients were
randomized to ISM (n = 501) or AC (n = 523) at 39 diabetes cen-
ters in Italy. Patients recruitment started in April 2008 and
was completed in May 2010. The study design and results
have been described in detail elsewhere [11,12]. Briefly,
patients with non-insulin-treated T2D, aged 35-75 years, with
disease duration of 1-10 years and HbA1lc 7.0-9.0%, were eligi-
ble. Major exclusion criteria were insulin treatment
for > 7 days, previous use of structured SMBG, impending
complications of diabetes, limited life expectancy, planned
or actual pregnancy, and breastfeeding.

Patients in the ISM group performed 4-point capillary glu-
cose measurements before breakfast and lunch, 2 h after
lunch, and 5 h after lunch but before dinner (postabsorptive)
on 3 days per week throughout the study. Patients in the AC
group were also required to complete a 3-day, 4-point profile
in the week before visits at months 6 and 12 to obtain suffi-
cient SMBG data for comparison with the ISM group. However,
these data were not available for consideration by the study
investigators for glycemic evaluation or adjustment of
medications.

At each follow-up visit at months 3, 6, 9, and 12, diabetes
medications were prescribed aiming at an HbAlc target < 7.0%
in both groups. In the ISM group, SMBG data were transferred
wireless from the patient’s glucometer to a personal com-
puter through the Accu-Chek Smart-Pix system device reader
(Roche Diabetes Care GmbH, Mannheim, Germany) and ana-
lyzed by an ad hoc software providing easy-to-read summary
statistics and therapeutic suggestions.

2.2.  Present analysis

The PRISMA database was enriched with information on
therapeutic interventions as listed in the clinical reporting
forms. Information was collected at four time points,
corresponding to months 3, 6, 9, and 12 and visits 2, 3, 4,
and 5, respectively. All therapeutic interventions were
classified into 4 types irrespective of the drug used: i) no
change in drug therapy; ii) intensification of drug therapy
(i.e. drug adjunct and/or increment); iii) de-
intensification of drug therapy (i.e. drug discontinuation
and/or dose reduction); iv) redistribution of drugs and/or
dose (i.e. any other type of drug therapy change). The
reasons for drug changes were not taken into consideration
as they were numerous and highly heterogenous and thus
could not be categorized. Data on HbA,. levels and the num-
ber of hypoglycemic episodes at each visit were analyzed.
Each HbA,. value at the planned visit was assumed to
reflect the therapeutic change of the prior visit; accordingly,
all visits where a different than the prescribed therapy was
found (likely reflecting inter-visit therapeutic changes) were
excluded.

dose
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2.3. Statistical analysis

The relationship between the type of therapeutic adjustments
and changes in HbA,. was investigated by means of a mixed
linear model with “HbA;. changes from the prior visit” as model
response variable (dependent variable) and with “visit”, “strat-
ification factor”, “randomized group”, “therapeutic adjustment
made at prior visit” and “randomized group”-by-“therapeutic
adjustment made at prior visit” interaction as model fixed
effects (independent variables). The variance-covariance
matrix of the mixed model, which takes into account the cor-
relation across repeated measures, was parameterized using
the unstructured form. The statistical model conceived in this
way is also able to estimate the effects of the so-called time-
dependent covariates (for example: the type of therapeutic
adjustment), i.e. dynamic covariates that can change value or
status over time within the same patient. Maximum likeli-
hood estimates of the model parameters were obtained with
the Mixed procedure of SAS software. Results are reported
as least-square means estimates with standard errors.

3. Results

Nine hundred seventy-four patients (478 in the ISM group and
496 in the AC group) and a total of 3563 visits were included in
this analysis. Demographics and baseline characteristics of
the included subjects are shown in Table 1. The proportion
of therapeutic changes, including intensification of drug ther-
apy, de-intensification of drug therapy, and redistribution of
drugs and/or dose, at each visit in the two groups was signif-
icantly greater at visits 2-4 in the ISM compared to AC group
(visit 2: p = 0.0144; visit 3: p = 0.0068; visit 4: p = 0.0068) (Fig. 1).
The four types of therapeutic interventions at each visit and
in the two groups are shown in Supplementary Table 1. Over-
all, intensification of drug therapy occurred in 20.3% vs 15.6%,
and no change in 71.8% vs 78.7% of visits for the ISM and AC
groups, respectively. On the other hand, de-intensification
and redistribution of drugs and/or drug dose occurred in a
similar proportion of visits in the ISM and AC groups.

In the whole study population, median entry HbA1lc levels
were 7.00%, 7.26%, 6.95%, and 7.50% when no change, intensi-
fication, de-intensification, and redistribution of drug therapy
occurred, respectively.

Intensification of drug therapy in both groups was associ-
ated with significant reductions in HbA;. vs. the previous
visit, while de-intensification of therapy lead to a significant
increase in HbAy. in the AC group only (Fig. 2).

The incidence of hypoglycemia per visit, adjusted for strat-
ification factor and incidence at the previous visit, was rather
low (data not shown). A significantly higher incidence of
hypoglycemia in the ISM compared to the AC group (4.3 vs.
1.7 events per visit every 100 patients, p < 0.001) was found
in association with no change in drug therapy but not with
other types of therapeutic intervention.

4, Discussion

The present analysis extends the previously reported results
of the PRISMA study [12], showing that modification of

diabetes therapy occurred more frequently in the ISM than
the AC group. This suggests a link between availability of
information from structured SMBG data and a ‘proactive’ atti-
tude to manage patients with T2D. Importantly, while intensi-
fication of drug therapy led to a reduction in HbA;. in both the
ISM and AC groups, intensification of therapy occurred in a
greater proportion of patients in the ISM group. Furthermore,
de-intensification of drug therapy led to an increase in HbA;.
in the AC but not in the ISM group. Both the more frequent
intensification of therapy in the ISM group with the associ-
ated HbA,. reduction and the increase in HbA;. in the AC
group when therapy was made less intensive could explain
the greater reduction in HbA;. observed in the ISM compared
to the AC group at the end of the study.

In interpreting this data, the possibility that patients using
ISM may have made more effective lifestyle changes as a con-
sequence of their awareness of SMBG data cannot be
excluded. Indeed, continuous use of structured SMBG, as in
the PRISMA trial, may potentially generate greater awareness
of the disease and lead to a healthier lifestyle [12,13]. How-
ever, a decrease in HbA . levels associated with therapy inten-
sification was also seen in the AC group, in which structured
SMBG was not performed and thus SMBG-driven lifestyle
changes could not occur. Moreover, HbA;. levels were not
reduced in those ISM patients who did not undergo changes
in drug therapy (Fig. 2). Altogether, these data strongly sug-
gest that greater glucose control in the ISM patients can be
explained by structured SMBG-driven intensification of drug
therapy rather than other factors.

De-intensification of drug therapy led to a significant
increase in HbA;. in the AC but not the ISM group. Impor-
tantly, in the ISM group, structured SMBG data were available
and a treatment algorithm prompted sulphonylureas/glinides
discontinuation or dose reduction in case of negative differ-
ence between post- and pre-prandial SMBG values or occur-
rence of hypoglycemia (either documented or self-reported).
This suggests that the investigators were assisted by the algo-
rithm when they de-intensified drug therapy in the ISM
group; by contrast, without the support of structured SMBG
data, de-intensification of drug therapy may have been less
appropriate in the AC group. However, de-intensification of
drug therapy occurred only in<5% of visits in both groups,
and further studies are needed to clarify whether our findings
may be relevant to clinical practice.

Overall, the incidence of hypoglycemia per visit was rather
low and clinically insignificant. While a slightly higher inci-
dence of non-severe events with ISM than AC has already
been reported [12], our analysis shows that hypoglycemia
was not associated with drug therapy intensification or other
therapeutic changes and may represent the likely conse-
quence of increased detection of low BG events due to more
frequent SMBG testing.

Of note, GLP-1 RA and DPP-4 inhibitors including exe-
natide, liraglutide, sitagliptin, vildagliptin, and saxagliptin,
were only licensed in Italy sometime after the study start
and were not included in the diabetes medication algorithm.
As a result, it cannot be excluded that, if investigators were
provided with additional new-generation drugs with high
efficacy [15], low hypoglycemia risk, lower frequency of
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Table 1 - Demographics and baseline characteristics of included patients.

ISM (n = 478) AC (n = 496) Total (n = 974) P-value
Age (years)
Mean + SD (n) 60.99 + 8.1 (473) 61.26 + 8.79 (492) 61.13 + 8.45 (965) 0.6275
Median (25th — 75th) 61.47 (55.64-67.43) 62.07 (55.13-68.38) 61.7 (55.25-67.96)
Min - Max 31.4-75.61 32.36-78.08 31.4-78.08
Disease Duration (years)
Mean + SD (n) 6.06 = 3.39 (329) 6.05 + 3.57 (336) 6.05 + 3.48 (665) 0.9766
Median (25th — 75th) 5.88 (3.54-8.8) 5.87 (3.02-8.59) 5.88 (3.25-8.65)
Min - Max 0.34-20.73 0.55-21.63 0.34-21.63
BMI (kg/m*2)
Mean = SD (n) 30.56 + 5.17 (461) 30.6 = 5.37 (483) 30.58 + 5.27 (944) 0.9001
Median (25th — 75th) 29.7 (27.04-33.5) 29.6 (27-34) 29.63 (27-33.8)
Min - Max 18.07-53.85 16.3-57 16.3-57
Weight
Mean = SD (n) 84.36 + 15.9 (461) 84.02 + 16.83 (483) 84.19 = 16.37 (944) 0.7468
Median (25th — 75th) 82 (74-94) 82 (73.3-92.3) 82 (73.5-93.35)
Min - Max 45-162 44-175 44-175
Height
Mean = SD (n) 166.14 + 9.31 (461) 165.47 + 9.71 (483) 165.8 £ 9.52 (944) 0.2836
Median (25th — 75th) 167 (160-172) 165 (158-172) 166 (159-172)
Min - Max 141-200 140-194 140-200
Basal HbA;. (%)
Mean + SD (n) 7.39 £ 0.75 (472) 7.33 + 0.69 (483) 7.36 = 0.72 (955) 0.1960
Median (25th — 75th) 7.3 (6.9-7.8) 7.3 (6.9-7.7) 7.3 (6.9-7.8)
Min - Max 4.5-10 5.2-10 4.5-10
Stratification
Diet only 20 (4.2%) 35 (7.1%) 55 (5.7%) 0.0513
Diet + Drugs 458 (95.8%) 460 (92.9%) 918 (94.3%)
Gender
Male 293 (61.3%) 296 (59.7%) 589 (60.5%) 0.6053
Female 185 (38.7%) 200 (40.3%) 385 (39.5%)
School attended
1 146 (30.5%) 141 (28.4%) 287 (29.5%) 0.8315
2 182 (38.1%) 204 (41.1%) 386 (39.6%)
3 108 (22.6%) 111 (22.4%) 219 (22.5%)
4 30 (6.3%) 31 (6.3%) 61 (6.3%)
5 3 (0.6%) 1 (0.2%) 4 (0.4%)
ND 9 (1.9%) 8 (1.6%) 17 (1.7%)
50
45
p<0.05 p<0.001 p<0.001 p=0.1297
§ 40
235
5 35.9%
30 (n=471)
- 95 28.5%
& (n=491)
2 20
t
g_ 15
2
a 10
05
00 , -
VISIT 2 VISIT 3 VISIT 4 VISIT 5
W ISM OAC

Fig. 1 - Proportion of patients with at least one therapy change in the ISM and AC groups.
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Fig. 2 - Change in HbA, vs. baseline according to therapeutic intervention in the ISM and AC groups. * p < 0.05 vs baseline;

p < 0.05 vs ISM.

administration [16,17], and/or cardiovascular/renal benefits
[18-20], this could affect their attitude to review patients’
therapy and, in turn, short-term glycemic outcomes.

Moreover, different patient characteristics or different
SMBG testing schemes may lead to different results. As an
example, in the STeP study, Polonsky et al. enrolled patients
with a mean HbA;. at baseline of 8.9% and adopted a 7-
point SMBG profile on 3 days per week, which was associated
with HbA ;. decreases of —1.3% and —0.8% in the intervention
and control groups, respectively [6]. Since the extent of HbA;.
lowering depends upon baseline values, it is not known if dif-
ferent results in terms of the relationship between drug
changes and metabolic outcomes would be obtained with a
T2D population with high HbA,. at baseline. A detailed anal-
ysis of the therapeutic changes from the SteP study is not
available at present.

As only subjects aged 35 to 75 years were enrolled in the
PRISMA trial, the applicability of our findings to older men
or women is unknown. Indeed, the inclusion of frail elderly
patients in whom avoidance of hypoglycemia is crucial and
less stringent glycemic targets are generally recommended
could potentially result in different therapeutic choices and
outcomes in either the ISM or AC groups.

In recent years, the advent of continuous glucose monitor-
ing (CGM) technology has revolutionized the approach to dia-
betes care, with ever-growing evidence supporting its efficacy
also in T2D patients on less intensive insulin regimens [21] or
non-insulin-based therapies [22]. However, conventional
blood glucose self-monitoring still remains the most widely
used and reimbursed method to monitor glucose levels in this
setting of patients.

Current guidelines for the management of hyperglycemia
in T2D recommend drugs with proven cardiovascular and/or
renal benefits to be initiated in patients with certain

comorbidities (i.e. atherosclerotic cardiovascular disease,
chronic kidney disease, heart failure) or indicators of high car-
diovascular risk, irrespectively of their HbAlc levels [23]. Nev-
ertheless, structured SMBG (together with an updated, SMBG-
informed, diabetes medication algorithm) may still have a
role when inadequate glycemic control is an issue in non-
insulin-treated T2D patients with prevailing fasting or post-
prandial hyperglycemia, or in sulphonylureas and/or glinides
treated subjects which are at higher risk of hypoglycemia.

5. Conclusions

Our data strongly support the hypothesis that structured
SMBG has clinical value in reducing HbA,. in non-insulin-
treated T2D patients and suggest that this benefit is, at least
in part, mediated by more appropriate and timely changes
of drug therapy based on a personalized analysis of glucose
profiles. Therefore, availability of structured SMBG data may
allow physicians to intensify the pharmacological therapy at
an earlier stage and without incurring in increased risk of
hypoglycemia, overcoming therapeutic inertia.

6. Ethics approval and consent to participate

The PRISMA trial was approved by the Ethics Committee of
each site and complies with the Helsinki Declaration. All
patients provided written informed consent before
enrollment.

Author contributions

S.D.M. and C. P. retrieved data from patients’ medical records.
Er.B. conducted an independent statistical analysis of the
data. S.D.M. and F.G prepared the first draft of the manuscript.



6 DIABETES RESEARCH AND CLINICAL PRACTICE I8I (2021) I09070

All authors participated in reviewing and interpreting the
data. All authors revised the manuscript and gave final
approval to submit the article for publication.

Declaration of Competing Interest

The authors declare that they have no known competing
financial interests or personal relationships that could have
appeared to influence the work reported in this paper.

Acknowledgments

Roche Diabetes Care supported this study. The sponsor con-
tributed to the design of the study and provided funding for
the conduct of the study, collection, management, and analy-
sis of the data. Edra S.p.A provided editorial support, in the
form of medical writing and editing assistance in the develop-
ment of this manuscript.

Funding

This study was funded unconditionally by Roche Diabetes
Care, Italy.

Data availability statement

The data that support the findings of this study are available
from the corresponding author upon reasonable request.

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.ultsonch.2019.104640.

REFERENCES

[1] American Diabetes Association. 9. Pharmacologic
Approaches to Glycemic Treatment: Standards of Medical
Care in Diabetes-2020. Diabetes Care. 2020;43(Suppl 1):598-
S110.

Ceriello A. Self-monitoring of blood glucose in type 2
diabetes: is the debate (finally) ending? Diabetes Res Clin
Pract 2012;97(1):1-2.

Duran A, Martin P, Runkle I, et al. Benefits of self-monitoring
blood glucose in the management of new-onset Type 2
diabetes mellitus: the St Carlos Study, a prospective
randomized clinic-based interventional study with parallel
groups. ] Diabetes 2010;2(3):203-11.

Franciosi M, Lucisano G, Pellegrini F, et al. ROSES: role of self-
monitoring of blood glucose and intensive education in
patients with Type 2 diabetes not receiving insulin. A pilot
randomized clinical trial. Diabet Med 2011;28(7):789-96.
Malanda UL, Welschen LM, Riphagen II, Dekker JM, Nijpels G,
Bot SD. Self-monitoring of blood glucose in patients with type
2 diabetes mellitus who are not using insulin. Cochrane
Database Syst Rev. 2012;1:CD005060. study): randomised
controlled trial. BMJ 2008;336(336):1174-7.

Polonsky WH, Fisher L, Schikman CH, Hinnen DA, Parkin CG,
Jelsovsky Z, et al. A structured self-monitoring of blood
glucose approach in type 2 diabetes encourages more

[2

[3

[4

[5

6

frequent, intensive, and effective physician interventions:

results from the STeP study. Diabetes Technol Ther 2011;13

(8):797-802.

Shiraiwa T, Takahara M, Kaneto H, Miyatsuka T, Yamamoto K,

Yoshiuchi K, et al. Efficacy of occasional self-monitoring of

postprandial blood glucose levels in type 2 diabetic patients

without insulin therapy. Diabetes Res Clin Pract. 2010;90(3):

e91-2.

Machry RV, Rados DV, Gregério GRd, Rodrigues TC. Self-

monitoring blood glucose improves glycemic control in type 2

diabetes without intensive treatment: A systematic review

and meta-analysis. Diabetes Res Clin Pract 2018;142:173-87.

Mannucci E, Antenore A, Giorgino F, Scavini M. Effects of

Structured Versus Unstructured Self-Monitoring of Blood

Glucose on Glucose Control in Patients With Non-insulin-

treated Type 2 Diabetes: A Meta-Analysis of Randomized

Controlled Trials. ] Diabetes Sci Technol 2018;12(1):183-9.

[10] Davies MJ, D’Alessio DA, Fradkin J, et al. Management of
Hyperglycemia in Type 2 Diabetes, 2018. A Consensus Report
by the American Diabetes Association (ADA) and the
European Association for the Study of Diabetes (EASD).
Diabetes Care 2018;41(12):2669-701.

[11] Scavini M, Bosi E, Ceriello A, Giorgino F, Porta M, Tiengo A,
et al. Prospective, randomized trial on intensive SMBG
management added value in non-insulin-treated T2DM
patients (PRISMA): a study to determine the effect of a
structured SMBG intervention. Acta Diabetol 2013;50
(5):663-72.

[12] BosiE, Scavini M, Ceriello A, Cucinotta D, Tiengo A, Marino R,
et al. Intensive structured self-monitoring of blood glucose
and glycemic control in noninsulin-treated type 2 diabetes:
the PRISMA randomized trial. Diabetes Care 2013;36
(10):2887-94.

[13] Russo GT, Scavini M, Acmet E, Bonizzoni E, Bosi E, Giorgino F,
et al. The Burden of Structured Self-Monitoring of Blood
Glucose on Diabetes-Specific Quality of Life and Locus of
Control in Patients with Noninsulin-Treated Type 2 Diabetes:
The PRISMA Study. Diabetes Technol Ther 2016;18(7):421-8.

[14] Williams DM, Parsons SN, Dunseath GJ, Stephens JW, Luzio
SD, Owens DR. The impact of structured self-monitoring of
blood glucose on glycaemic variability in non-insulin treated
type 2 diabetes: The SMBG study, a 12-month randomised
controlled trial. Diabetes Metab Syndr 2020;14(2):101-6.

[15] Gan S, Dawed AY, Donnelly LA, Nair ATN, Palmer CNA,
Mohan V, et al. Efficacy of Modern Diabetes Treatments DPP-
4i, SGLT-2i, and GLP-1RA in White and Asian Patients With
Diabetes: A Systematic Review and Meta-analysis of
Randomized Controlled Trials. Diabetes Care 2020;43
(8):1948-57. https://doi.org/10.2337/dc19-2419.

[16] Giorgino F, Penfornis A, Pechtner V, Gentilella R, Corcos A.
Adherence to antihyperglycemic medications and glucagon-
like peptide 1-receptor agonists in type 2 diabetes: clinical
consequences and strategies for improvement. Patient Prefer
Adherence 2018 May;7(12):707-19. https://doi.org/10.2147/
PPA.S151736. PMID: 29765207; PMCID: PMC5944456.

[17] Weeda ER, Muraoka AK, Brock MD, Cannon JM. Medication
adherence to injectable glucagon-like peptide-1 (GLP-1)
receptor agonists dosed once weekly vs once daily in patients
with type 2 diabetes: A meta-analysis. Int J Clin Pract 2021
Feb 1:e14060. https://doi.org/10.1111/ijcp.14060.

[18] Nagahisa T, Saisho Y. Cardiorenal Protection: Potential of
SGLT2 Inhibitors and GLP-1 Receptor Agonists in the
Treatment of Type 2 Diabetes. Diabetes Ther. 2019;10
(5):1733-53. https://doi.org/10.1007/s13300-019-00680-5. Epub
2019 Aug 22. PMID: 31440988; PMCID: PMC6778572..

[19] Giorgino F, Caruso I, Moellmann J, Lehrke M. Differential
indication for SGLT-2 inhibitors versus GLP-1 receptor
agonists in patients with established atherosclerotic heart

[7

[8

[9



https://doi.org/10.1016/j.ultsonch.2019.104640
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0010
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0010
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0010
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0014
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0014
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0014
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0014
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0014
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0020
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0020
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0020
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0020
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0019
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0019
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0019
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0019
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0019
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0030
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0030
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0030
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0030
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0030
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0030
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0035
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0035
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0035
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0035
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0035
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0040
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0040
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0040
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0040
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0045
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0045
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0045
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0045
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0045
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0049
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0049
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0049
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0049
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0049
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0055
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0055
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0055
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0055
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0055
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0055
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0060
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0060
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0060
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0060
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0060
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0065
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0065
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0065
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0065
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0065
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0070
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0070
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0070
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0070
http://refhub.elsevier.com/S0168-8227(21)00429-0/h0070
https://doi.org/10.2337/dc19-2419
https://doi.org/10.2147/PPA.S151736.PMID:29765207;PMCID:PMC5944456
https://doi.org/10.2147/PPA.S151736.PMID:29765207;PMCID:PMC5944456
https://doi.org/10.1111/ijcp.14060
https://doi.org/10.1007/s13300-019-00680-5

DIABETES RESEARCH AND CLINICAL PRACTICE I8I (2021) 109070

[20]

[21]

disease or at risk for congestive heart failure. Metabolism
2020 Mar;104. https://doi.org/10.1016/j.metabol.2019.154045.
Epub 2019 Dec 7 PMID: 31821814 154045.

Xie Y, Bowe B, Gibson AK, McGill JB, Maddukuri G, Yan Y, et al.
Comparative Effectiveness of SGLT2 Inhibitors, GLP-1
Receptor Agonists, DPP-4 Inhibitors, and Sulfonylureas on
Risk of Kidney Outcomes: Emulation of a Target Trial Using
Health Care Databases. Diabetes Care 2020;43(11):2859-69.
https://doi.org/10.2337/dc20-1890.

Martens T, Beck RW, Bailey R, Ruedy K]J, Calhoun P, Peters AL,
Pop-Busui R, Philis-Tsimikas A, Bao S, Umpierrez G, Davis G,
Kruger D, Bhargava A, Young L, McGill JB, Aleppo G, Nguyen
QT, Orozco I, Biggs W, Lucas K], Polonsky WH, Buse JB, Price D,
Bergenstal RMMOBILE Study Group. Effect of Continuous
Glucose Monitoring on Glycemic Control in Patients With
Type 2 Diabetes Treated With Basal Insulin: A Randomized
Clinical Trial. JAMA Jun 8 2021;325(22):2262-72. https://doi.

[22]

(23]

0rg/10.1001/jama.2021.7444. PMID: 34077499; PMCID:
PMC8173473.

Wada E, Onoue T, Kobayashi T, Handa T, Hayase A, Ito M,
Furukawa M, Okuji T, Okada N, Iwama S, Sugiyama M,
Tsunekawa T, Takagi H, Hagiwara D, Ito Y, Suga H, Banno R,
Kuwatsuka Y, Ando M, Goto M, Arima H. Flash glucose
monitoring helps achieve better glycemic control than
conventional self-monitoring of blood glucose in non-
insulin-treated type 2 diabetes: a randomized controlled trial.
BMJ Open Diabetes Res Care 2020;8(1):e001115. https://doi.
0rg/10.1136/bmjdrc-2019-001115. PMID: 32518063; PMCID:
PMC7292039.

American Diabetes Association. 9.. Pharmacologic
Approaches to Glycemic Treatment: Standards of Medical
Care in Diabetes—2021. Diabetes Care Jan 2021;44
(Supplement 1):S111-24. https://doi.org/10.2337/dc21-S009.
Epub ahead of print. PMID: 33527605.



https://doi.org/10.1016/j.metabol.2019.154045
https://doi.org/10.2337/dc20-1890
https://doi.org/10.1001/jama.2021.7444
https://doi.org/10.1001/jama.2021.7444
https://doi.org/10.1136/bmjdrc-2019-001115
https://doi.org/10.1136/bmjdrc-2019-001115
https://doi.org/10.2337/dc21-S009

	Structured self-monitoring of blood glucose is associated with more appropriate therapeutic interventions than unstructured self-monitoring: A novel analysis of data from the PRISMA trial
	1 Introduction
	2 Research design and methods
	2.1 PRISMA study
	2.2 Present analysis
	2.3 Statistical analysis

	3 Results
	4 Discussion
	5 Conclusions
	6 Ethics approval and consent to participate
	Author contributions
	Declaration of Competing Interest
	ack13
	Acknowledgments
	Funding
	Data availability statement
	Appendix A Supplementary data
	References


