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People with type 1 diabetes mellitus (T1DM) demonstrate
stable HbA 1 ¢ levels over time (glycemic tracking).! Glycemic
tracking commences five years after diabetes diagnosis, with
clinically meaningful improvements in blood glucose rarely
occurring thereafter.? Glycemic tracking in people using insu-
lin pumps has not been assessed. We collected anonymized
data for 160 patients (60% female mean age at diagnosis
16.7years and at commencement of insulin pump therapy
37.3years) diagnosed with TIDM between 1961 and 2016.
All had commenced insulin pump therapy at Imperial College
Healthcare NHS Trust between 1980 and 2018. Glycemic
tracking was defined as a period in which there was no statis-
tically significant difference (P <.05) between the HbAlc of
any two years in the period before, or any two years in the
period following commencement of insulin pump therapy.
We found no significant difference between the median
HbA 1¢ value of any two-year period in the five years preced-
ing commencement of insulin pump therapy, nor in the five
years after initiation of pump therapy, consistent with glyce-
mic tracking. However, there was a statistically significant
difference (P <.0001) between the median HbA1c in the year
immediately prior to and after the date of insulin pump ther-
apy (Figure 1). When comparing the paired median HbAlc
for individuals with at least three HbAlc values before and
after pump initiation (n=62), a significant (P <.0001) reduc-
tion in median HbAlc, from 65.1 mmol/mol to 58.3 mmol/
mol, was also observed, with 49 (79%) patients experiencing
a reduction in HbA 1¢ following insulin pump initiation. This
analysis provides supportive evidence for the phenomenon of
glycemic tracking in established T1DM, with stable glycemia
before and after insulin pump initiation. The significant
reduction in HbAlc associated with insulin pump therapy
suggests that this intervention can lower tracked HbAlc lev-
els for up to five years. Our findings are in agreement with
other studies showing the greatest period of HbA 1¢ reduction
occurs within the first year of treatment.>* Larger analyses
suggest the magnitude of overall improvement in HbAlc
with insulin pump therapy is 5-6 mmol/mol compared with
multiple dose injection regimens. It is noteworthy that our
real-world data are consistent with these randomized con-
trolled trial data and that the improvement tracked in our
population for five years. Other data have suggested that
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Figure 1. Annual median HbAIc in the five years before and
after the date of commencement of insulin pump therapy (n=51-
269) (F**P<<.0001).

while 88% of patients on long-term treatment with insulin
pumps experience improved glycemic control, only 31%
experience an HbA 1¢ improvement that is sustained over five
years.> Our analysis has some limitations. The absence of a
control arm in this work potentially limits its impact as does
the lack of adjustment for confounding factors such as body
mass index, socioeconomic status, and patient education, fac-
tors that have been shown to influence HbA 1c.® However, the
use of real-world data collected in a single center and recorded
contemporaneously is a strength. In conclusion, this retro-
spective cohort study provides supportive evidence for the
phenomenon of glycemic tracking in T1DM and suggests that
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insulin pump therapy can lower tracked HbAlc levels, with
an effect which is sustained for at least five years.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

ORCID iD
Agnes Johnson (12} https://orcid.org/0000-0002-7693-4446

References

1. Gill G, Wallymahmed ME, Wallymahmed A, MacFarlane IA,
Woodward A. Glycaemic streaming in type 1 diabetes: impli-
cations for intervention? Pract Diabetes. 2013;30(6):229-232.

Nirantharakumar K, Mohammed N, Toulis KA, Thomas
GN, Narendran P. Clinically meaningful and lasting HbA,_
improvement rarely occurs after 5 years of type 1 diabetes: an
argument for early, targeted and aggressive intervention fol-
lowing diagnosis. Diabetologia. 2018;61(5):1064-1070.
Bruttomesso D, Pianta A, Crazzolara D, et al. Continuous sub-
cutaneous insulin infusion (CSII) in the Veneto region: efficacy,
acceptability and quality of life. Diabet Med. 2002;19(8):628-
634.

Garmo A, Garmo H, Armldv J, Leksell J. Long-term treat-
ment effects of insulin pump therapy. Pract Diabetes.
2011;28(7):295-299a.

Nixon R, Folwell R, Pickup JC. Variations in the quality and
sustainability of long-term glycaemic control with continuous
subcutaneous insulin infusion. Diabet Med.2014;31(10):1174-
1177.

Lawes T, Franklin V, Farmer G. HbAlc tracking and bio-
psychosocial determinants of glycaemic control in children
and adolescents with type 1 diabetes: retrospective cohort
study and multilevel analysis. Pediatr Diabetes. 2014;15(5):
372-383.


https://orcid.org/0000-0002-7693-4446

