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ARTICLE INFO ABSTRACT

Keywords: Aims: To describe discontinuation and adherence to metformin in the United Kingdom.
Discontinuation Methods: This was a retrospective analysis of data from the Clinical Practice Research Datalink database of type
Adherence

2 diabetes patients aged =18 years with =1 metformin prescription in 2013. Metformin use was assessed in new
and ongoing users, defined, respectively, as not having or having a prescription for metformin in the baseline
period. Discontinuation was assessed in all patients and adherence in patients who did not discontinue met-
formin. Factors predictive of discontinuation and adherence were assessed.

Results: Discontinuation among new and ongoing users was 35.9% and 23.1%, respectively. Among the con-
tinuers of metformin treatment, the adherence rate was 40.5% and 44.3% among new and ongoing users, re-
spectively. Among new users, baseline use of DDP-4 inhibitors (HR 1.276) and diabetes duration (HR 1.013)
were associated with an increased risk of discontinuation, whereas increased age (HR 0.997), concomitant lipid-
lowering therapy (HR 0.956), macrovascular disease (HR 0.952), and chronic kidney disease (HR 0.952) were
associated with a decreased risk of discontinuation among ongoing users. Variables positively associated with
adherence in both user groups were (HR values for all patients) age (1.021), smoking status (1.188), and baseline
comorbidities: chronic kidney disease, depression, dementia, and chronic obstructive pulmonary disease (1.106,
1.192, 2.27, and 1.211, respectively), while obesity (0.936) and HbAlc 8.0-8.9% (0.862; reference < 6.5%)
were negatively associated with adherence.

Conclusions: About one-third of patients initiating metformin discontinued within 12 months and fewer than
50% of all patients are adherent to metformin.
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Oral anti-hyperglycemic agents
Drug therapy

Metformin

Introduction Metformin is the first anti-diabetic drug prescription for 80-90% of

type 2 diabetes patients in primary care in the United Kingdom [6-9].

Among adults, aged =18 years, there was an estimated 451 million
cases of diabetes in 2017 globally [1]. The highest age-adjusted pre-
valence was found in the North American and Caribbean regions
(10.8%) while the lowest was found in the African region (4.2%) [1].
The prevalence of type 2 diabetes among adults in the United Kingdom
is estimated at 5.6-5.8% [2,3]. Unless contraindicated, metformin is the
recommended first-line glucose-lowering pharmacotherapy for adults
with type 2 diabetes [4]. This recommendation follows results of the
United Kingdom Prospective Diabetes Study (UKPDS), which showed a
32% reduction in any diabetes-related endpoint, a 42% reduction in
diabetes-related death, and a 36% reduction in all-cause mortality after
treatment with metformin for a median of 10.7 years [5].

Whether the patients prescribed metformin receive the therapeutic
benefits achieved in the UKPDS clinical trial is dependent on their
patterns of metformin use. In observational studies, poor adherence to
pharmacotherapy for type 2 diabetes is associated with lower reduc-
tions in HbAlc and increased rates of hospitalization and mortality
[10,11].

Monitoring the rate of patients’ adherence to metformin is a con-
tinuing concern globally. The objective of this study was to report rates
of metformin discontinuation and adherence, and to determine factors
associated with these measures of metformin use in type 2 diabetes
patients in the United Kingdom.

Abbreviations: BMI, body mass index; CCI, Charlson comorbidity index; CPRD, Clinical Practice Research Datalink; MPR, medication possession ratio; PDC, pro-

portion-of-days covered; UKPDS, United Kingdom Prospective Diabetes Study
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Materials and methods
Study design and data source

This was a retrospective cohort study of patients with type 2 dia-
betes identified in the Clinical Practice Research Datalink (CPRD) data
set [12]. CPRD is a longitudinal, population-representative database,
managed by the United Kingdom Department of Health, consisting of
records for over 13 million patients entered by physicians in approxi-
mately 650 primary care practices. The study period was January 1,
2012 to December 31, 2014 (Fig. A.1). The date of the first metformin
prescription in calendar year 2013 was designated as the index date,
and the 12-month periods before and after the index date were defined
as the baseline and follow-up periods, respectively. The study period
(2012-2014) was determined a prior to the study analysis via a study
protocol, thus eliminating the possibility of authors adjusting the study
definitions to produce more favorable data.

Study population

Patients were included in the analysis if they had Read/OXMIS code
indicating a diagnosis of type 2 diabetes in the baseline period (Table
A.1), were 18 years of age or older on the index date, were continuously
enrolled during the baseline and follow-up periods, and had at least one
metformin prescription during the 2013 calendar year. Patients were
ineligible for inclusion if they had a diagnosis of type 1 diabetes mel-
litus, gestational diabetes or other forms of secondary diabetes or a
diagnosis of polycystic ovarian syndrome during the baseline period.

Study variables

Patients’ demographic information was based on their member file
for 2013. Clinical and laboratory variables were identified from Read
codes recorded during the baseline period and included hypoglycemia,
the Charlson comorbidity index (CCI), body mass index (BMI), HbAlc
value, and common comorbidities of diabetes as listed by Suh et al.
[13]. The study outcome variables were measures of metformin use
during the follow-up period: rates of metformin discontinuation and
adherence, expressed as proportions of patients. The total numbers of
metformin prescriptions and metformin treatment days were de-
termined. Discontinuation (yes/no) was defined as a metformin treat-
ment gap of =90 days. Adherence was determined for patients who did
not discontinue metformin. Adherence was defined as a proportion-of-
days covered (PDC) value of =0.80, where PDC was calculated as the
sum of days’ supply of metformin divided by the number of days be-
tween the first fill of a metformin prescription in the follow-up period
and the end of the follow-up period.

Statistical analysis

Rates of metformin discontinuation and adherence were expressed
as proportions (percentages) of patients. These statistics were de-
termined for the overall study cohort and stratified by new or ongoing
metformin use, as defined by the occurrence or not of a metformin
prescription in the baseline period. Baseline clinical and laboratory
variables associated with metformin use patterns in the follow-up
period were determined. Variables associated with metformin dis-
continuation were assessed by a Cox proportional hazards regression
model with time-dependent covariates. A separate multivariate logistic
regression analysis was conducted to assess variables associated with
metformin adherence. Predictor variables were age on the index date,
gender, smoking status, HbAlc % (< 6.5, 6.5-6.9, 7.0-7.9, 8.0-8,9,
>9.0), body mass index, number of medications in baseline period
(5-10, > 10), baseline use of prescription anti-diabetic drugs (DPP-4
inhibitors, sulfonylureas, glucagon-like peptide-1, thiazolidinediones,
meglitinides, and alpha-glucose inhibitors), concomitant medication

Journal of Clinical & Translational Endocrinology 20 (2020) 100225

At least 1 metformin prescription in 2013
(N=155,512)

\ 4

Continuous enrollment 1 year before and 1 year
after the index date
(N=120,590)

\ 4

Baseline diagnosis of type 2 diabetes
(N=113,473)

\ 4

No type 1 diabetes or any secondary diabetes
during baseline period
(N=111,447)

\ 4

Aged 18 years or older
(N=111,434)

A4

No polycystic ovarian syndrome diagnosis during
baseline period
N=111,186

Fig. 1. Patient selection.

use (anti-hypertensive and lipid-lowering therapy), diabetes-related
comorbidities (hypoglycemia, retinopathy, neuropathy, macrovascular
disease, chronic kidney disease, depression, hypertension, obesity, hy-
perlipidemia, dementia, chronic obstructive pulmonary disease, and
anxiety), and duration of type 2 diabetes. Hazard ratio (HR) and odds
ratio (OR) values statistically significant at P < 0.01 and differing
from the reference by > 10% were considered meaningful.

Results
Patient characteristics

A total of 111,186 patients were included in the analysis (Fig. 1), of
whom 11,227 (10.1%) were new metformin users and 99,959 (89.9%)
were ongoing users. Their characteristics are shown in Table 1. The
mean (SD) age for the entire study cohort was 66.37 (12.25) years,
58.6% were male, and the mean HbAlc value was 66 mmol/mol
(8.2%). The duration of type 2 diabetes was mean (SD) 3.1 (4.7) years
in the new user group and 8.2 (5.8) years in the ongoing group.

Discontinuation and adherence rates

The numbers of patients who discontinued among new metformin
and ongoing users were 4030 (35.9%) and 23,105 (23.1%), respectively
(Fig. 2). Among new and ongoing metformin users who did not dis-
continue metformin (7197 and 76,854, respectively), 2914 (40.5%) and
34,082 (44.3%) patients were considered adherent (PDC = 80%)
(Fig. 2).
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Table 1
Characteristics of type 2 diabetes patients.
All patients New metformin ~ Ongoing
(N = 111,186) users metformin users
(N = 11,227) (N = 99,959)

Age, mean (SD) years 66.37 (12.25) 62.90 (13.23) 66.76 (12.07)

Male 65,131 (58.6) 6,461 (57.5) 58,670 (58.7)
Smoker 16,260 (14.6) 1,921 (17.1) 14,339 (14.3)
BMI, mean (SD) kg/m*>  31.69 (6.48) 32.38 (6.77) 31.61 (6.44)

HbA1lc mmol/mol, 66 [8.2 (3.1)] 73 [8.8 (3.8)] 66 [8.2 (3.0)]

mean [% (SD)]

< 6.5% 15,869 (14.3) 898 (8.0) 14,971 (15.0)
6.5-6.9% 18,352 (16.5) 1,201 (10.7) 17,151 (17.2)
7.0-7.9% 28,042 (25.2) 1,482 (13.2) 26,560 (26.6)
8.0-8.9% 11,697 (10.5) 572 (5.1) 11,125 (11.1)
=9.0% 15,901 (14.3) 1,169 (10.4) 14,732 (14.7)
Missing 21,325 (19.2) 5,905 (52.6) 15,420 (15.4)
Baseline medication use’
5-10 medications 54,358 (48.9) 1,593 (14.2) 52,765 (52.8)
> 10 medications 1,037 (0.9) 15 (0.1) 1,022 (1.0)
Baseline use of anti-diabetic drugs
Metformin 99,959 (89.9) - 99,959 (100.0)
Sulfonylureas 38,309 (34.5) 1,149 (10.2) 37,160 (37.2)
DPP-4 inhibitors 15,095 (13.6) 319 (2.8) 14,776 (14.8)
Thiazolidinediones 9,978 (9.0) 153 (1.4) 9,825 (9.8)
GLP-1 5,015 (4.5) 89 (0.8) 4,926 (4.9)
Other® 708 (0.6) 14 (0.1) 694 (0.7)
Concomitant medication use
Anti-hypertensive 84,399 (75.9) 6445 (57.4) 77,954 (78.0)
drugs
Lipid-lowering 87,932 (79.1) 5661 (50.4) 82,271 (82.3)
therapy
NSAIDs 14,933 (13.4) 1454 (13.0) 13,479 (13.5)
CCI, mean (SD) 2.48 (1.66) 1.82 (1.55) 2.56 (1.65)
Diabetes-related comorbidities’
Hypertension 67,417 (60.6) 5,574 (49.6) 61,843 (61.9)
Retinopathy 35,315 (31.8) 1,486 (13.2) 33,829 (33.8)
Depression 34,358 (30.9) 3,557 (31.7) 30,801 (30.8)
Obesity 28,391 (25.5) 2,539 (22.6) 25,852 (25.9)
Macrovascular 26,733 (24.0) 2,293 (20.4) 24,440 (24.5)
disease
Anxiety 23,852 (21.5) 2,588 (23.1) 21,264 (21.3)
Chronic kidney 20,967 (18.9) 1,429 (12.7) 19,538 (19.5)
disease
Hyperlipidemia 17,607 (15.8) 1,442 (12.8) 16,165 (16.2)
Malignant neoplasm 11,444 (10.3) 1,102 (9.8) 10,342 (10.3)

BMI, body mass index; CCI, Charlson comorbidity index; DPP-4, dipeptidyl
peptidase 4; GLP-1, glucagon-like peptide 1; NSAIDs, nonsteroidal anti-in-
flammatory drugs.

T Values are presented as N (%) unless otherwise indicated.

* Excluding the index date.

§ Other anti-diabetic drugs were meglitinide, alpha-glucosidase, and sodium-
glucose cotransporter inhibitors.

 Only comorbidities present in =10% of the population were included.

mAll patients = Newusers  » Ongoing users
50.0% -
44.0% 44.3%
40.5%
£
[
‘g 30.0% 1 24.4%
’ 23.1%
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2 200% 4
g
< 10.0% A

0.0%

Discontinuod Adherent

Fig. 2. Patterns of metformin use. Discontinuation was assessed in the full study
sample. Adherence was assessed in patients not discontinuing during the
follow-up period. Sample sizes for analysis of discontinuation: all, 111,186;
new, 11,227; and ongoing, 99,959. For adherence: all, 84,051; new, 7197; and
ongoing, 76,854.
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Regression results

In the new metformin user group, baseline use of DPP-4 inhibitors
(HR 1.28) and duration of diabetes (HR 1.01) were associated with an
increased risk of metformin discontinuation (Table 2). In the ongoing
metformin user group, 4 variables were associated with a reduced risk
(of < 5%) of discontinuation (increased age, concomitant use of lipid-
lowering therapy, macrovascular disease, and chronic kidney disease;
Table 2).

Obesity and an HbAlc value 8.0-8.9% were associated with a de-
creased odds of being adherent in both the new and ongoing metformin
user groups, while the odds of adherence were increased by being a
smoker and having at least one of several diabetes-related comorbid-
ities: chronic kidney disease, depression, dementia, and chronic ob-
structive pulmonary disease (Table 3). Several other comorbidities were
associated with a > 10% increase in the odds of being adherent in the
ongoing metformin user group: hypoglycemia, neuropathy, macro-
vascular disease, and anxiety.

Discussion

In this study, the rate of metformin discontinuation among new
metformin users in the 12-month period after initiation was 35.9%,
considerably higher than the 23.1% among ongoing users.
Discontinuation was defined as a metformin treatment gap of
=90 days, which does not differentiate a temporary from a permanent
cessation of metformin, and the analysis presented here did not de-
termine whether patients later resumed metformin use or switched to
anti-hyperglycemic drugs in other classes. Other studies of the United
Kingdom’s CPRD data set have used different definitions of dis-
continuation. A less stringent definition delivers a lower rate of dis-
continuation, while a more stringent definition delivers a higher rate of
discontinuation. For example, in an analysis of patients with type 2
diabetes in the CPRD database for 2010-2017, discontinuation of an
anti-diabetic drug was defined as a gap in prescriptions of =6 months
and the rate of discontinuation in the 12 months after starting a first-
line anti-diabetic drug (90% of which was metformin) was only 6%
[14]. In an analysis of data from CPRD for years 2006-2011, dis-
continuation was defined as a 60-day gap in prescriptions, and the re-
ported rate of discontinuation in the year after initiating metformin was
30%, higher than the rates observed among ongoing users in the current
study [6].

In the latter analysis of CPRD data, a higher baseline HbAlc and
younger age were associated with an increased likelihood of dis-
continuing oral anti-diabetic drug therapy in the period 6-18 months
after initiation [6]. In the current study, however, demographic and
clinical factors (except for duration of diabetes) were not associated
with an increased risk of discontinuation in the new metformin user
group. The explanation of the relationship between prior DPP-4 in-
hibitor use and an increased risk of discontinuation among new met-
formin users is unclear, but these patients comprised only 2.8% of new
metformin users. Among ongoing metformin users, several factors, in-
cluding increasing age, concomitant use of lipid-lower therapy, and
certain comorbidities were associated with a decreased risk of dis-
continuing metformin, but the effect sizes were small (< 5%).

The rate of metformin adherence over a 12-month period has been
measured in several studies of electronic data sets in the United
Kingdom [15-17]. All of these studies reported new use either of
metformin or of oral anti-hyperglycemic agents (which consisted lar-
gely of metformin) and defined adherence as a PDC or medication
possession ratio (MPR) value 0.80 (where the MPR was defined as the
number of days of available medication divided by the number of days
between the first and last prescription dates). In this study, rates of
adherence were similar among new metformin and ongoing users who
did not discontinue during follow-up (40.5% and 44.3%, respectively).
This rate of adherence among new users is lower than rates determined
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Table 2
Variables associated with discontinuation of metformin.
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New metformin users (N = 11,227)

Hazard ratio

95% CI

Ongoing metformin users (N = 99,959)

Hazard ratio

95% CI

Age -
Baseline DPP-4 inhibitors 1.276
Concomitant lipid-lowering therapy -
Macrovascular disease -
Chronic kidney disease -
Diabetes duration 1.013

(1.069-1.524)

(1.005-1.020)

0.997
0.956
0.952
0.952

(0.996-0.999)
(0.927-0.987)
(0.922-0.984)
(0.919-0.986)

CI, confidence interval.
Statistically significant effect sizes at P < 0.01 are shown.

Table 3
Variables associated with adherence to metformin (PDC = 0.80)."

All patients (N = 111,186)

New metformin users (N = 7197)

Ongoing metformin users (N = 76,854)

Odds ratio 95% CI Odds ratio 95% CI Odds ratio 95% CI
Age 1.021 (1.020-1.023) 1.018 (1.013-1.023) 1.022 (1.020-1.023)
Male (Referent: Female) 0.936 (0.909-0.964) - 0.933 (0.905-0.962)
Smoker 1.188 (1.140-1.237) 1.199 (1.047-1.371) 1.183 (1.134-1.235)
HbAlc (Referent: HbAlc < 6.5)
6.5-6.9 0.898 (0.854-0.943) 0.905 (0.860-0.952)
7.0-7.9 0.888 (0.848-0.930) 0.894 (0.853-0.937)
8.0-8.9 0.862 (0.813-0.913) 0.618 (0.455-0.839) 0.879 (0.828-0.933)
BMI 1.012 (1.010-1.015) 1.012 (1.010-1.015)
Baseline medications use (5-10 medications) 1.073 (1.035-1.112) 1.256 (1.074-1.468) -
Baseline use of anti-diabetic drugs
Sulfonylureas 1.070 (1.037-1.105) 1.066 (1.032-1.102)
DPP-4 inhibitors 1.091 (1.046-1.138) 1.085 (1.041-1.132)
Concomitant medication
Lipid-lowering therapy 1.093 (1.051-1.135) 1.090 (1.046-1.136)
Diabetes-related comorbidities
Retinopathy 0.946 (0.915-0.978) 0.934 (0.903-0.966)
Depression 1.192 (1.153-1.233) 1.293 (1.151-1.452) 1.185 (1.144-1.227)
Macrovascular disease 1.185 (1.144-1.228) 1.192 (1.149-1.236)
Anxiety 1.116 (1.076-1.158) 1.113 (1.071-1.156)
Chronic kidney disease 1.106 (1.064-1.150) 1.340 (1.143-1.571) 1.094 (1.051-1.138)
Hypoglycemia 1.292 (1.202-1.390) 1.300 (1.208-1.400)
Neuropathy 1.143 (1.079-1.210) 1.138 (1.073-1.207)
Obesity 0.936 (0.903-0.970) 0.835 (0.734-0.951) 0.945 (0.910-0.980)
Dementia 2.270 (2.016-2.555) 2.115 (1.379-3.244) 2.282 (2.017-2.582)
COPD 1.211 (1.140-1.286) 1.502 (1.219-1.851) 1.190 (1.117-1.267)

BMI, body mass index; CI, confidence interval; COPD, chronic obstructive pulmonary disease.
T Adherence in patients who did not discontinue. Shown are statistically significant values at P < 0.01. Odds ratio values differing from unity by + 10% are in

bold font.

in previous UK studies, however adherence rates have been found to
vary with systematic reviews reporting adherence rates from 36 to 93%
[18,19]. Adherence rates of 81-82% were reported for the CPRD and
GoDARTS cohorts in 2004-2014 for patients newly prescribed met-
formin who continued treatment for 1 year, 81.6% was reported for oral
hypoglycemic agents (90.4% of which were metformin) for the CPRD
data set in 2008-2016, and 60.1% was reported in a study of the IMS
database of primary care practices for years 2009-2012 [15-17]. The
reasons for the lower adherence rate in the present study is unclear but
do not appear to be related to differences in the patient populations.
Patient in these studies were, for instance, of similar age: average age
66 years in the present study, 65-66 years in other studies [15,16]. It is
possible that rates of adherence are affected by immediate release
versus extended release forms of the drug. We did not collect in-
formation on the form of metformin used by patients included in the
present study.

A number of different factors were associated with adherence in the
current study. Obesity and an HbAlc value 8.08.9% were associated
with a decrease in the odds of being adherent in both new and ongoing
metformin user groups, while the odds of being adherent were in-
creased by being a smoker and by the presence of several diabetes-
related comorbidities. Age was also associated with adherence, al-
though the effect size was small. Similarly, in the study of the UK IMS
database, older age (=65 years) was associated with adherence to oral
anti-hyperglycemic therapy [15]. Adherence is largely driven by pa-
tients’ perceived susceptibility to disease and the belief that using
medications will reduce their health threats [20]. It is possible that
patients with several comorbidities had a higher perceived seriousness
of type 2 diabetes or susceptibility to complications, and, therefore felt
a stronger need to take medications in order to limit these health
threats.

The present study is subject to limitations of a retrospective
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database analysis. PDC was used as a proxy for adherence which only
show that a prescription was filled. It is unknown whether the patient
took the prescription as prescribed. Thus, electronic prescription re-
cords are not necessarily reliable surrogates for medications taken.
Furthermore, it is possible that rates of adherence were affected by
immediate release versus extended release forms of the drug. We did
not collect information on the form of metformin used by patients in-
cluded in the present study. The analysis presented here did not de-
termine whether patients who discontinued therapy later resumed their
metformin use or switched to anti-hyperglycemic drugs in other classes.
In the present study we required all patients to have continuous en-
rollment in the database for 12 months after the index date, thus, these
patients might have different medication taking patterns than the
general population. In addition, a 12-month follow-up period may not
be sufficient to accurately describe a patient’s medication taking be-
havior. Finally, we were not able to adjust our analyses for other factors
potentially associated with medication adherence and discontinuation,
including race, socioeconomic status, lifestyle, health status (for ex-
ample, changes in renal function), and family support.

Conclusions

In this study the rate of adherence to metformin was lower than
reported in UK-based other studies: about one-third of patients in-
itiating metformin discontinued within 12 months and fewer than 50%
of all patients were adherent to metformin.
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Appendix A
Index date
Date of first metformin prescription in 2013
January 1, 2012
| Baseline period Follow-up period |
12-month period before the Index date 12-month period after the Index date
Fig. Al. Study design.
Table Al

Read/OXMIS codes.

Read/OXMIS Code Description

C109.12/C109.13

Type 2 diabetes mellitus/Type II diabetes mellitus

Type II diabetes mellitus with renal complications/Type 2 diabetes mellitus with renal complications

Type II diabetes mellitus with ophthalmic complications/Type 2 diabetes mellitus with ophthalmic complications
Type II diabetes mellitus with neurological complications/Type 2 diabetes mellitus with neurological complications

Type II diabetes mellitus with retinopathy/Type 2 diabetes mellitus with retinopathy
Type II diabetes mellitus — poor control/Type 2 diabetes mellitus — poor control

C109011/C109012

C109111/C109112

C109211/C109212

C109411/C109412 Type II diabetes mellitus with ulcer/Type 2 diabetes mellitus with ulcer
C109511 Type II diabetes mellitus with gangrene
C109611/C109612

C109711/C109712

C109911 Type II diabetes mellitus without complication
C109A11 Type II diabetes mellitus with mononeuropathy
C109B11 Type II diabetes mellitus with polyneuropathy
C109C11/C109C12

Type II diabetes mellitus with nephropathy/Type 2 diabetes mellitus with nephropathy

(continued on next page)
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Table Al (continued)
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Read/OXMIS Code

Description

C109D11/C109D12
C109E11/C109E12
C109F11/C109F12
C109G11/C109G12
C109H11/C109H12
C109J00/C109J12
C109K00

C10D.00

C10D.11
C10F.00/C10F.11
C10F000/C10F011
C10F100

C10F200
C10F300/C10F311
C10F400/C10F411
C10F500/C10F511
C10F600/C10F611
C10F700/C10F711
C10F900/C10F911
C10FA00/C10FA11
C10FB00/C10FB11
C10FC00/C10FC11
C10FDO0
C10FE00/C10FE11
C10FF00/C10FF11
C10FGO00

Type II diabetes mellitus with hypoglycaemic coma/Type 2 diabetes mellitus with hypoglycaemic coma
Type II diabetes mellitus with diabetic cataract/Type 2 diabetes mellitus with diabetic cataract

Type II diabetes mellitus with peripheral angiopathy/Type 2 diabetes mellitus with peripheral angiopathy
Type II diabetes mellitus with arthropathy/Type 2 diabetes mellitus with arthropathy

Type II diabetes mellitus with neuropathic arthropathy/Type 2 diabetes mellitus with neuropathic arthropathy
Insulin treated Type 2 diabetes mellitus/Insulin treated Type II diabetes mellitus

Hyperosmolar non-ketotic state in type 2 diabetes mellitus

Diabetes mellitus autosomal dominant type 2

Maturity onset diabetes in youth type 2

Type 2 diabetes mellitus/Type II diabetes mellitus

Type 2 diabetes mellitus with renal complications/Type II diabetes mellitus with renal complications
Type 2 diabetes mellitus with ophthalmic complications

Type 2 diabetes mellitus with neurological complications

Type 2 diabetes mellitus with multiple complications/Type II diabetes mellitus with multiple complications
Type 2 diabetes mellitus with ulcer/Type II diabetes mellitus with ulcer

Type 2 diabetes mellitus with gangrene/Type II diabetes mellitus with gangrene

Type 2 diabetes mellitus with retinopathy/Type II diabetes mellitus with retinopathy

Type 2 diabetes mellitus — poor control/Type II diabetes mellitus — poor control

Type 2 diabetes mellitus without complication/Type II diabetes mellitus without complication

Type 2 diabetes mellitus with mononeuropathy/Type II diabetes mellitus with mononeuropathy

Type 2 diabetes mellitus with polyneuropathy/Type II diabetes mellitus with polyneuropathy

Type 2 diabetes mellitus with nephropathy/Type II diabetes mellitus with nephropathy

Type 2 diabetes mellitus with hypoglycaemic coma

Type 2 diabetes mellitus with diabetic cataract/Type II diabetes mellitus with diabetic cataract

Type 2 diabetes mellitus with peripheral angiopathy/Type II diabetes mellitus with peripheral angiopathy
Type 2 diabetes mellitus with arthropathy

C10FHOO0
C10FJ00/C10FJ11
C10FK00

Type 2 diabetes mellitus with neuropathic arthropathy
Insulin treated Type 2 diabetes mellitus/Insulin treated Type II diabetes mellitus
Hyperosmolar non-ketotic state in type 2 diabetes mellitus

Appendix B. Supplementary data

Supplementary data to this article can be found online at https://doi.org/10.1016/j.jcte.2020.100225.
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