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ABSTRACT  
Introduction  

FreeStyle Libre (FSL) has mostly been used by patients with type 1 diabetes. In 2019, new 

recommendations were announced regarding prescriptions to patients with type 2 diabetes 

(T2D) who have insulin treatment (basal/bolus), HbA1c > 70 mmol/mol and/or repeated 

hypoglycemic events despite great effort to adjust insulin doses.   

Aim  

To evaluate if HbA1c improves with FSL compared with self-monitoring of blood glucose. The 

secondary aim was to investigate if patients with recurrent hypoglycemic events experienced 

less hypoglycemic events.  

Methods 

This study was designed as a retrospective systematic review of medical records of patients 

with T2D in Region Örebro County (RÖC) who have received an FSL 1st of January to 13th of 

September 2019. A control group (n = 142) was created from the National Diabetes Register to 

the indication group HbA1c > 70 mmol/mol. A paired sample t-test was used to assess the 

primary endpoint. 

Results  

HbA1c decreased significantly from 73 mmol/mol to 65 mmol/mol (p <0.001) in the whole 

study population (n = 58). Indication group HbA1c > 70 mmol/mol (n = 38) had the greatest 

change, 80 mmol/mol to 68 mmol/mol (p <0.001). The mean HbA1c in the control group was 

82 mol/mol. There were 15 patients in the indication group with hypoglycemic events (n = 20) 

who experienced less hypoglycemic events.  

Conclusion  

FSL has a positive effect on the metabolic control in patients with T2D who have HbA1c > 70 

mmol/mol when starting with FSL in RÖC.  
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ABBREVIATIONS 
ACR – urine albumin to creatinine ratio 

CGM – Continues Glucose Monitoring   

FGM – Flash Glucose Monitoring  

FSL – FreeStyle Libre  

GDM – Gestational diabetes  

HbA1c – Glycated hemoglobin  

HDL-C – High-density lipoprotein cholesterol  

LDL-C – Low-density lipoprotein cholesterol  

NDR – National Diabetes Register  

NT – New therapies  

RCT – Randomized control trail  

RÖC – Region Örebro County  

SMBG – Self-Monitoring of Blood Glucose  

T1D – Type 1 diabetes mellitus  

T2D – Type 2 diabetes mellitus  

TLV – Dental and Pharmaceutical Benefits Agency  
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INTRODUCTION  
Diabetes is a public health disease that affects 463 million adults worldwide. The etiological 

classification of diabetes includes type 1 diabetes (T1D), type 2 diabetes (T2D), gestational 

diabetes (GDM) and other specific types. The cause of T1D is an autoimmune reaction against 

the beta cells in the pancreas, resulting in insulin deficiency and the need of daily insulin 

injections for survival [1]. The characteristics of T2D is defect in insulin secretion, insulin 

action, or both [2]. T2D is the most common type, accounting for 90% of all diabetes cases [1]. 

The prevalence of T2D in Sweden is approximately 5% and the number is increasing [3].   

 

Hyperglycemia in combination with high blood pressure and hyperlipidemia are the major risk 

factors for developing diabetes related complications [4]. Improving glycemic control is well 

known preventing or delaying diabetes related complications, both microvascular and 

macrovascular [4,5]. Glycated hemoglobin (HbA1c) is golden standard for assessment of long-

term glycemic control [6] and reflects the average blood glucose level the last eight to 12 weeks 

[7]. HbA1c has strong predicted value [8] and the recommendation is to achieve as near-normal 

value as possible to reduce the risk for complications and evaluating treatment satisfaction [9].  

 

T2D is treated with oral medications, insulin treatment, non-insulin injectable medications or a 

combination [10]. As the need of insulin treatment occurs, it is necessary to monitor glucose 

levels to prevent acute hypoglycemic events and to adjust the insulin dose [8]. The most studied 

and most used method for glucose monitoring is self-monitoring of blood glucose (SMBG) 

[11]. This method of glucose testing can be problematical as it is associated with pain and 

inconvenience which may result in less regular use than suggested [12,13]. 

 

Flash glucose monitoring (FGM) is a way of measuring blood glucose level without pricking 

the fingertips. At the moment there is only one FGM manufactured and it is called FreeStyle 

Libre (FSL) [14]. The FSL system consists of a sensor and a scanner, monitoring glucose in 

interstitial fluid. The sensor is usually placed on the outside of the upper arm and must be 

changed every 14 days. Scanning the sensor will show current glucose level, glucose history 

the last eight hours and a trend arrow showing the direction the glucose level is heading [15]. 

Studies comparing FGM with SMBG have shown improved treatment satisfaction [16,17], but 

have reported varying effect on HbA1c. Some studies report a significant reduction in HbA1c 
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[16,18], while others does not. Studies have also stated a significant reduction of hypoglycemia, 

both in time and incidence and decreased glucose variability [17].  

 

FSL has been subvention and used almost only by patients with T1D since 2014, but in 2018 

New Therapies (NT) Council announced new recommendations regarding prescriptions to 

patients with T2D. The adjustment was based on the report from the Dental and Pharmaceutical 

Benefits Agency (TLV) [19]. Region Örebro County (RÖC) had an arranged introduction that 

came into force on 1st of January 2019. The FSL is considered to be cost-effective for patients 

who have insulin therapy (basal/bolus), HbA1c > 70 mmol/mol and/or recurrent severe 

episodes of hypoglycemia despite great effort to adjust the insulin dose [20].  

AIM 
The aim of this study was to evaluate if HbA1c improves with FSL compared with SMBG in 

patients with T2D in the primary care in RÖC having HbA1c > 70 mmol/mol when starting 

with FSL. The secondary aim was to investigate if patients struggling with repeated 

hypoglycemic events experiences less hypoglycemic events when using FSL.  

MATERIALS AND METHODS 

Study design and participants 
This retrospective systematic review of medical records includes all patients with T2D in the 

primary care in RÖC, who have received an FSL according to the NT Councils 

recommendations from 1st of January to 13th of September 2019. According to guidelines, all 

health care centers shall report, every tertiary, all prescribed FSL to a specialized unit 

(Hälsoval) within the primary care freedom of choice system. The reported patients were 

accessed in an Excel-file containing personal identity numbers, which unit health center 

performed the prescription and prescription date. One patient was not reported but was accessed 

by coincidence when in contact with one of the health clinics in connection with another case.  

 

The total study population (n=58) were categorized into two groups based on the indications 

for prescribing FSL, HbA1c > 70 mol/mol (n=38) and hypoglycemic events (n=20). A control 

group (n = 142) was identified to the group with HbA1c > 70 mmol/mol.   
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Data extraction   

The parameters of interest were HbA1c closest in time of prescription of FSL (HbA1c-before) 

and the first checkup value after the prescription of FSL (HbA1c-after). The number of days 

from the HbA1c-before, to the prescription date, and from the prescription date to the HbA1c-

after was also observed. Furthermore, the indication to the prescription was also examined.  

 

It was evaluated if the number of hypoglycemic events were reduced in patients in the indication 

group hypoglycemic events (n = 20). A reduction was identified as any type of expression in 

the medical records that could indicate decreased hypoglycemic events. Accepted expressions 

in the medical records were patients subjective opinion/experience of decreased hypoglycemic 

events, health professionals (diabetic nurse, district doctor) expression of decreased 

hypoglycemic events assessed by reviewing the FSL-system or an overall assessment based on 

the meeting with the patient.  

 

Patient characteristics were selected such as gender, age and diabetes duration at prescription. 

Body mass index (BMI), blood pressure, test results of blood samples and lifestyle factors were 

registered and included if present within +/- six months of the prescription date. Physical 

activity was defined as at least 30 min per day. Blood samples of interest were cholesterol, 

triglycerides, low-density lipoprotein cholesterol (LDL-C), high-density lipoprotein cholesterol 

(HDL-C), creatinine and urine albumin to creatinine ratio (ACR). ACR was converted to no 

present of albuminuria (ACR < 3 mg/mmol), microalbuminuria (ACR 3-30 mg/mmol) and 

macroalbuminuria (ACR > 30 mg/mmol) [21].   

 

Use of antihypertensive drugs, lipid-lowering drugs, antiplatelet drugs and type of diabetes 

treatment were registered and included if prescribed within +/- six months from the prescription 

date of FSL. Ischemic heart disease and cerebrovascular disease were identified as an event at 

any point in life. Occurrence of diabetic retinopathy at the latest checkup according to the 

schedule was also observed and the diabetes risk calculator of the patient’s feet as well, if 

present in the medical record within +/- six months of the prescription of the FSL. If the number 

of severe hypoglycemia events the last year was registered in the medical record within +/- six 

months from the prescription date of the FSL it was also noticed.  

 

If missing a large number of values, the variable was eliminated. However, if the variable was 

estimated to have a significance to the disease or HbA1c, it was decided to include data even if 
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missing a large number of data. LDL-C were included despite large numbers of missing data 

and not the other blood lipids (cholesterol, triglycerides and HDL-C) due to guidelines with a 

LDL-C goal < 2.5 mmol/L [11].  

 

Three patients received their FSL in 2017 and three patients in 2018. They got a renewed 

prescription in 2019 as the new guidelines took place. For these patients, data were included 

from the first prescription date in 2017 or 2018 but they have otherwise been reviewed equally. 

One patient got FSL in 2018, used it four weeks and received it for the second time in 2019. 

For this patient data was included from the second prescription date.  

 

All health care centers in RÖC, including four private centers, who had prescribed FSLs were 

included in the study. The journal systems used were NCS Cross and Klinisk Portal. One private 

health care center sent journal copies as their e-journal system was not accessed. All data was 

collected in Microsoft Excel version 16.29.  

 

Control group  

All only insulin treated T2D patients with HbA1c >70 mmol/mol in the primary care in RÖC 

without the use of FSL were retrieved from the National Diabetes Register (NDR) as a control 

group (n = 142) to patients with HbA1c > 70 mmol/mol (n = 38). The controls were collected 

from 1st of October 2018 to 1st of September 2019. The accessed data were at which health care 

center the patients were registered, gender and the most recent HbA1c. Mean HbA1c in the 

control group was compared to HbA1c-after in the group with HbA1c > 70 mmol/mol.  

 

Outcomes  

The primary endpoint was the difference in HbA1c-before and HbA1c-after FSL. Secondary 

endpoint was to evaluate if the patients with repeated hypoglycemia experiences less 

hypoglycemic events when using FSL.  

 

Statistics 

All statistical analyzes were made in SPSS version 25. Descriptive statistic was calculated, and 

the primary endpoint was assessed using a paired sample t-test, comparing HbA1c-before and 

HbA1c-after, as the data was normally distributed. Statistical significance was set at p <0.05. 
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All calculations were made on the total study population and split by sex. The paired t-test was 

in addition made on the basis of indication to FSL.  

 

Ethical consideration   

The journals were reviewed systematically, all personal data were pseudonymized, and the 

results were presented on group level to prevent identification of the study participants. 

Permission to perform the study was obtained from the Director of health in RÖC and from the 

head of units of the concerned private health care centers. No application to the Swedish Ethics 

Committee was made as the study will not be published in a peer reviewed journal. 

RESULTS 

Enrolled patients 

All patients reported to Hälsoval between 1st of January and 31st of August 2019 were enrolled 

in the study. One patient was not reported but was accessed in coincidence when in contact with 

one of the healthcare centers in another case. In total 61 patients were accessed, and three 

patients were excluded. One patient due to missing out on HbA1c-after, one got diagnosed with 

latent autoimmune diabetes in adults (LADA) and one choose to quit with FSL after two weeks 

due to insecurity, as shown in figure 1.  

 
 
 
 
 
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Flow chart of study participants. 
FSL: FreeStyle Libre. LADA: latent autoimmune diabetes in adults RÖC: Region Örebro County.  

Patients reported to 
Hälsoval in RÖC 

n = 60 

Patients identified by coincidence 
when in contact with a health 

care center in another case 
n = 1 

Enrolled patients 
n = 61 

Patients excluded after examination 
of medical records 

n = 3 
1 Missing out on HbA1c-after 
1 Quit with the FSL after two weeks 
1 Got diagnosed with LADA 

Patients included after examination 
of medical records 

n = 58 
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Patient characteristics  

As shown in table 1, 58 patients were included in the study, 22 women and 36 men. The mean 

age was 66 years and the mean duration of diabetes was 21 years, with no major difference 

between the genders. There were 38 patients who got FSL due to HbA1c >70 mmol/mol and 

20 patients due to recurrent hypoglycemic events. The percentage distribution of men and 

women in the hypoglycemic group, with low HbA1c initially, were 27% vs 39%. 

 

No one was treated with alpha-glucosidase inhibitors, meglitinides or sulfonylureas and is 

therefore not shown in table 1. The number of missing values on data regarding snuff habits 

were 27 patients (47%), and the variable was excluded. Cholesterol was missing out on 30 

patients (52%), triglycerides 40 patients (69%) and HDL-C 32 patients (55%) and were also 

excluded. LDL-C and physical activity had 14 missing values (65%) but were included as they 

were considered to have a valuable meaning to TD2.  
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Table 1. Patient characteristics.  
 Women 

n=22 
Men 
n=36 

Total 
n=58 

Age (years)*  66 (15) 66 (12) 66 (13) 
Duration of diabetes (years)* 20 (11) 22 (10) 21 (10) 
Indication to FSL • 

HbA1c > 70 mmol/mol 
Hypoglycemic events  

  
16 (73) 
6 (27) 

 
22 (61) 
14 (39) 

 
38 (65) 
20 (35) 

BMI (kg/m2) * 31 (6)2 29 (5)1 30 (5)3 

Blood pressure (mmHg)* 

Systolic  
Diastolic  

 
127 (14) 
68 (11) 

 
135 (17) 2 

73 (12) 2 

 
132 (16)2 

71 (12)2 

LDL-C (mmol/L) * 2.3 (1.0)4 2.0 (0.7)10 2.1 (0.8)14 

Creatinine (µmol/L) * 82 (32)1 94 (34)3 89 (33)4 

Albuminuria • 
No  

Micro 
Macro  

 
11 (61)4 

5 (28) 
2 (11) 

 
14 (48)7 

9 (31) 
6 (21) 

 
25 (53)11 

14 (30) 
8 (17) 

Diabetic retinopathy • 15 (68) 30 (88)2 45 (80)2 

NDR feet risk category • 
1 
2 
3 
4 

 
11 (50) 
8 (36) 
3 (14) 

- 

 
12 (38)4 

16 (50) 
4 (12) 

- 

 
23 (43)4 

24 (44) 
7 (13) 

- 
Severe hypoglycemia last year •   

None  
Yes  

 
16 (76)1 

5 (24) 

 
18 (69)10 

8 (31) 

 
34 (72)11 

13 (28) 
Smoking habits • 

Current smoker 
Former smoker  
Never smoker 

 
2 (9) 

12 (55) 
8 (36) 

 
3 (10)5 

12 (39) 
16 (51) 

 
5 (10)5 

24 (45) 
24 (45) 

Physical activity • 
Never  

<1 per week 
Regularly 1-2 per week 
Regularly 3-5 per week 

Daily  

 
3 (16)3 

5 (26) 
2 (10) 
3 (16) 
6 (32) 

 
5 (20)11 

7 (28) 
3 (12) 
1 (4) 

9 (36) 

 
8 (18)14 

12 (27) 
5 (12) 
4 (9) 

15 (34) 
Diabetic drugs •    

Insulin  22 (100) 36 (100) 58 (100) 
Metformin  11 (50) 16 (44) 27 (47) 
SGLT-2is  8 (36) 13 (36) 21 (36) 

GLP-1RAs  8 (36) 11 (31) 19 (33) 
DPP-4is 4 (18) 5 (14) 9 (16) 

Glitazones  - 1 (3) 1 (2) 
Other drugs •    

Antihypertensive drugs 16 (73) 31 (89)1 48 (83)1 

Anti-platelet drugs 7 (32) 14 (40)1 21 (37)1 

Lipid lowering drugs 18 (82) 27 (77)1 45 (79)1 

Other diseases •    
Cerebrovascular disease 4 (18) 5 (14)1 9 (16)1 

Ischemic heart disease  5 (23) 11 (31)1 16 (28)1 

* Values are given as mean (SD). • Values are given as numbers (%).  
1 One missing. 2 Two missing. 3 Three missing. 4 Four missing. 5 Five missing. 7 Seven missing. 10 Ten missing. 
11 11 missing. 14 14 missing. BMI: body mass index. DPP-4is: Dipeptidyl peptidase-4 inhibitors. FSL: FreeStyle 
Libre. GLP-1RAs: Glucagon-like peptide-1 receptor antagonists. LDL-C: low density lipoproteins cholesterol. 
NDR: national diabetes register. SGLT-2is: Sodium-glucose co-transporter-2 inhibitors.  
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The effect on HbA1c 

The mean HbA1c in total decreased from 72 mmol/mol to 64 mmol/mol (p <0.001). The mean 

change was greater in men, 71 mmol/mol to 62 mmol/mol (p <0.001), than in women, 74 

mmol/mol to 68 mmol/mol (p = 0.017). The greatest mean change was seen in the indication 

group HbA1c > 70 mmol/mol with a drop from 80 mmol/mol to 68 mmol/mol (p <0.001). The 

mean change was lower in the hypoglycemic group, 58 mmol/mol to 57 mmol/mol (p = 0.672), 

as shown in table 2.  

 

Control group  

The mean HbA1c (SD, min-max) in the control group (n=142) was 82 (11, 71-146). The mean 

HbA1c among women (n=60) and men (n=82) were 83 (11, 71-114) and 82, 71-146, 

respectively.  In the indication group HbA1c > 70 mmol/mol (n=38),  HbA1c-after was 68 (13, 

45-98). It seems like patients receiving FSL have lower HbA1c-value than the control group. 

No one of the controls had HbA1c < 70 mmol/mol.  

 

Time relationship HbA1c and start of FSL  

Time relationship between HbA1c-testing and start of FSL is shown in table 3. The average 

time in days measured as median (25th-75th percentile) from HbA1c-before to the start of FSL 

was 22 (0-43) in total, 27 (8-50) for women and 20 (0-42) for men. The average time in days 

from the start of FSL to HbA1c-after was 53 (36-78) in total, 56 (21-74) for women and 53 (36-

97) for men. The indication group HbA1c > 70 mmol/mol had an average time in days of 22 

(1-40) from HbA1c-before to the start of FSL and 51 (31-74) to HbA1c-after. For patients with 

recurrent hypoglycemic events the time in days from HbA1c-before to the start of FSL was 27 

(0-71) and from the start of FSL to HbA1c-after 60 (40-108). 

 
 

Table 2. HbA1c before and after the start of FreeStyle Libre.  

 HbA1c-before 
(mmol/mol) 

HbA1c-after 
(mmol/mol) 

Mean difference 
(mmol/mol)  

p value  

All patients      
Women n = 22 74 (11) 68 (14) -6 (10) 0.017 

Men n = 36 71 (17) 62 (12) -9 (12) < 0.001 
Total n = 58 72 (15) 64 (13) -8 (12) < 0.001 

Indication groups      
HbA1c > 70 mmol/mol n = 38  80 (12) 68 (13) -12 (12) < 0.001 

Hypoglycemic events n = 20 58 (7) 57 (8) -1 (5) 0.672 
Values are given as mean (SD). P values are calculated using a paired sample t-test.  
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The effect on hypoglycemic events  

In total 20 patients got FSL due to repeated hypoglycemia events, 6 women and 14 men. Of 

these, 15 participants, 4 women and 11 men, experienced an improvement with less 

hypoglycemic events when using FSL.  

DISCUSSION AND CONCLUSION 
The aim of this study was to evaluate if HbA1c improves with FSL compared with SMBG in 

patients with T2D in RÖC. This study shows a significant decrease of HbA1c in the whole 

study population. The greatest improvement was seen in indication group HbA1c >70 

mmol/mol. The secondary endpoint was to evaluate if there was an improved situation 

regarding hypoglycemic events in the group with recurrent hypoglycemic events. It showed 

that 15 of 20 patients improved when using FSL.  

 

Men had an overall greater improvement in HbA1c compared to women, although women had 

higher HbA1c-before. It was percentage more men in the group with hypoglycemic events, 

which had lower HbA1c-befor. This may contribute to the higher HbA1c-before in women, but 

it does not explain the greater HbA1c improvement in men. It may be explained by that there 

were more men in the study, but adjustment for sex or indication in the analyzes was not made.  

 

Two randomized controlled trails (RCT) showed different HbA1c results when comparing FSL 

and SMBG in patients with T2D. Haak et. al was the first RCT made and was unsuccessful to 

show a difference in HbA1c at six months. The intervention and control group had a similar 

decrease of HbA1c (3 mmol/mol). However, they found a significant decrease in participants 

aged < 65 years, 6 mmol/mol vs 2 mmol/mol in the intervention and control group, respectively. 

Table 3. Days between HbA1c testing and start of FreeStyle Libre.  

 HbA1c-before to FSL start (days) FSL start to HbA1c-after (days) 
  Min-max  Min-max 
All patients  

Women n = 22 
Men n = 36 

Total n = 58  

 
27 (8-50) 
20 (0-42) 
22 (0-43) 

 
0-154 
 0-169 
 0-169 

 
56 (21-74)  
53 (36-97) 
53 (36-78) 

 
13-225 
7-201 
7-225 

Indication group    
HbA1c > 70mmol/mol n = 38 22 (1-40) 0-154 51 (31-74) 7-225 
Hypoglycemic events n = 20 27 (0-71) 0-169 60 (40-108) 13-201 

Values are given as median (25th -75th percentile).  
FSL: FreeStyle Libre.  
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Interestingly, they had younger participants (mean age 59 years vs 66 years) with shorter 

diabetes duration (mean duration 17 years vs 21 years) than the participants in our study [17]. 

The first RCT to show a significant difference in HbA1c in all participants was Yaron et. al. At 

10 weeks the decrease was 9 mmol/mol vs 3.6 mmol/mol in the intervention and control group, 

respectively. Their population was more similar to the one in our study, mean age 68 years vs 

66 years and mean diabetes duration 22 years vs 21 years, and so was the effect on HbA1c [22].  

 

The follow-up design differed between the studies. Haak et. al had two visits in six months [17] 

and Yaron et. al had frequent visits in 10 weeks regarding carbohydrate counseling and insulin 

dose adjustments [22]. In accordance with Yaron et. al, our participants had more visits than 

usual when starting with FSL concerning different level of patient education. In the present 

study, numerous patients expressed an improved knowledge about their disease by using the 

FSL and the education it required which can have affected the decreasing HbA1c. Our study 

and Yaron et.al had more frequent visits and greater improvement in HbA1c than Haak et. al 

which may suggest an improved patient motivation when having more frequent visits and 

counseling.   

 

It is also worth mentioning other possible events that could have affected HbA1c. It is known 

that massive bleeding and hemolysis can affect HbA1c in a decreasing direction bringing false 

negative values.  Events that can bring HbA1c in an increasing direction are iron deficiency 

[23], stress of illness and trauma [24]. This type of potentially error sources cannot be avoided 

since this is a retrospective study. 

 

This study showed no significant difference in HbA1c in the hypoglycemic group which was 

expected since their HbA1c were low from the beginning and the goal was not to lower their 

HbA1c. Furthermore, they have probably not been incurred to improve their HbA1c in the same 

way as the other group, but they still made an improvement even if it was not significant. 

However, this group experienced an improved situation with fewer hypoglycemic events in a 

majority (15 of 20) of the cases. Haak et. al and Yaron et. al both showed a significant reduction 

in hypoglycemic events in the intervention group. Additionally, Haak et. al presented decreased 

glucose variability. 

 

Even if treatment satisfaction was not an outcome in this study it is important to highlight that 

it seemed to be an improved treatment satisfaction in many of the journals, in concordance with 
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Haak et. al and Yaron et. al. Previous studies have showed significant results on improved 

quality of life and the participants found the use of FSL more flexible compared with SMBG 

and would recommend it to others [17]. In this study, it cannot be determined if there is an 

improved treatment satisfaction since it was not an outcome. The results in Haak et. al pointed 

at the frequent visits contributed to the high treatment satisfaction as it was high in both the 

intervention and control group. This may also be the case in the present study, but it is not 

known if it was due to more frequent visits, the FSL, patient education or a combination.  

 

This study has some limitations that deserve consideration. The effect on hypoglycemic events 

is based on a subjective evaluation measured as any type of expression in the medical records 

that could indicate an improved situation. To get a more trustworthy result a questionnaire could 

have been used or reviewing the FSL system and analyzing the glucose curves. This result is 

therefore a limitation of this study. The fact that the start of FSL required more frequent visits 

than usual may also have positive effect on the improvement in hypoglycemic events.  

 

This study only includes HbA1c-after from one occasion. It was desirable to include several 

HbA1c-after to examine the effect of FSL over time, especially since the agreement says that 

HbA1c must have improved with at least 10 mmol/mol at six months to continue with the 

prescription if HbA1c initially was > 70 mmol/mol [25]. Unfortunately, this was not 

accomplished due to shortage of time. Furthermore, the definition of HbA1c-before and 

HbA1c-after is also a limitation of this study.  Initially HbA1c-before was defined as the value 

at the prescription time and HbA1c-after as a value within 2-4 months after the start of FSL as 

the HbA1c reflects the average blood glucose levels the past eight to 12 weeks [7]. However, a 

significant part of the study population that had to be excluded due to missing out on HbA1c 

values. The definitions were thereby changed to the current ones which are less optimal, but  

strategies were found to handle the data that were accessed. This resulted in a great range in 

days from HbA1c-before to the start of the FSL (min-max, 0-169 days) and from the start to 

HbA1c-after (min-max, 7-225 days). This makes it hard to make a statement about the impact 

FSL has on HbA1c since all participants have had different follow-up time. However, this 

reflects different routines at the clinics and on group level it seems to have a positive effect on 

the metabolic control despite different follow up. To be able to estimate the impact of FSL a 

control group to the group with HbA1c > 70 mmol/mol was identified.  

 



 15 

The control group consists of patients with T2D who have insulin treatment only. That differ 

from the study population in that way that some study participants have insulin treatment 

combined with other diabetes treatments. To get an FSL the insulin treatment needs to consist 

of basal-bolus regimen. It is not likely that a treatment consisting of insulin combined with 

other diabetes treatments has basal-bolus regimen. To ensure that patients in the control group 

had basal-bolus regimen, patients with insulin treatment only was included [11,26]. When 

comparing the mean HbA1c in the control group with the HbA1c-after in the group with HbA1c 

> 70 mmol/mol, mean HbA1c 82 vs 68 mmol/mol, it seems to be higher values in the control 

group while the participants using FSL improves HbA1c. It is worth mentioning that no one of 

the 142 controls had HbA1c < 70 mmol/mol. 

 

The conclusion of this study is that FSL has a positive effect on the metabolic control in 

patients with T2D who have HbA1c > 70 mmol/mol when starting with FSL in the primary 

care in RÖC.  
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LÄGRE LÅNGTIDSBLODSOCKER MED FREESTYLE LIBRE 

HOS PATIENTER MED TYP 2 DIABETES  
 

Att ha god metabol kontroll, mätt som långtidsblodsocker, hos individer med typ 2 diabetes är 

betydelsefullt för att förhindra eller fördröja diabetesrelaterade komplikationer och förtida död.  

 

När behovet av insulinbehandling uppstår, krävs det att patienten kontrollerar blodsockernivån 

flera gånger dagligen. FreeStyle Libre är ett hjälpmedel för att mäta blodsockernivån som inte 

kräver ett blodprov från fingertoppen. FreeStyle Libre har varit tillgänglig sedan 2014, men 

nästan enbart använts av patienter med typ 1 diabetes. Det blev godkänt att förskriva FreeStyle 

Libre till patienter med typ 2 diabetes 2019 om de har insulinbehandling och antingen högt 

långtidsblodsocker (över 70 mmol/mol) alternativt problem med upprepade episoder av lågt 

blodsocker (hypoglykemier), som är potentiellt farligt. 

 

I vår studie undersökte vi effekten på långtidsblodsockret hos 58 patienter med typ 2 diabetes i 

Region Örebro län som startat med FreeStyle Libre. Studien visar att långtidsblodsockret 

signifikant förbättras hos 38 patienter som har högt värde (över 70 mmol/mol) när de börjar 

med FreeStyle Libre, i snitt med 1l enheter, från 80 mmol/mol till 69 mmol/mol. Studien visar 

även att 15 av 20 deltagare som har problem med upprepade episoder av lågt blodsocker 

(hypoglykemier) upplever färre episoder av lågt blodsocker när de använder FreeStyle Libre.  
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Diabetologia Editorial Office                                                         Örebro, Sweden, 2020-01-07 
University of Bristol  
Bristol BS10 5NB 
United Kingdom  
 
 
Dear editor,  
 
 
Please, consider the findings in “The effect on HbA1c in patients with type 2 diabetes who 
starts with FreeStyle Libre” for publication in Diabetologia.  
 
This study presents the effect on HbA1c in patients with type 2 diabetes who starts with 
FreeStyle Libre (FSL). This retrospective review of medical records in Region Örebro County, 
Sweden, and includes patients with type 2 diabetes that have received an FSL 1st January to 13th 
of September 2019. 
 
A significant decrease of HbA1c with 8 mmol/mol was found in all participants (n = 58). The 
greatest reduction, with 11 mmol/mol, was seen in the group with HbA1c > 70 mmol/mol (n = 
38) when starting with FSL. Majority (n = 15) of the patients in the group with hypoglycemic 
events (n = 20) experienced less hypoglycemic events when using FSL.  
  
In 2019 it was approved to prescribe FreeStyle Libre to patients with type 2 diabetes if the 
patients have insulin treatment (basal/bolus) and either HbA1c > 70 mmol/mol or recurrent 
hypoglycemic events despite great effort to adjust the insulin dose. Today, the prescription of 
FSL is limited. This study may motivate extended prescription as it shows an improved 
metabolic control in patients with high HbA1c when starting with FSL. This work has not been 
published elsewhere.  
 
I look forward to hearing from you!  
 
 
Sincerely,  
 
 
Lydia Wenell, Bachelor of Medicine  
School of Medical Sciences  
Örebro University, Sweden  
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ETISK REFLEKTION  
Vården har en skyldighet att regelbundet göra kvalitetssäkringar. Därför söktes inte etiskt 

tillstånd från Etikprövningsmyndigheten och studien är inte tänkt att skickas för publikation i 

en peer reviewed tidskrift. Hälso- och sjukvårdsdirektören har beviljat att studien genomförs, 

och ett separat samtycke har inhämtats från berörda verksamhetschefer på de privata 

vårdcentralerna i regionen.  

 

En viktig etisk aspekt att belysa kring journalgranskningar är patienternas autonomi och 

självbestämmanderätt, då journalgranskning alltid innebär exponering av mer eller mindre 

känsliga personuppgifter. Detta kan kännas som ett integritetsintrång för berörda patienter, då 

studiegenomföraren inte har någon direkt vårdrelation till studiepopulationen samt att 

medgivande från patienterna inte efterfrågats. All data har behandlats pseudonymiserat och 

resultat har presenterats på gruppnivå utan namn och personnummer för att förhindra att 

enskilda studieindivider ska erfara integritetsintrång.  

 

Retrospektiva granskningar medför ringa risk för skada hos studiepopulationen. Skadan som 

studiepopulationen eventuellt kan utsättas för har bedömts vägas upp av nyttan med uppföljning 

av denna nya behandlingsindikation. Det är förutspått att den höga prevalensen av typ 2 diabetes 

kommer stiga. Diabetesvården utgör en stor del av sjukvården i Sverige. Diabetesprevalensen 

ökar och vikten av en välkontrollerad sjukdom för att förhindra eller fördröja uppkomsten av 

diabetesrelaterade komplikationer är stor. Idag är förskrivningen av FreeStyle Libre begränsad, 

men om denna studie visar stor medicinsk nytta kan detta kanske motivera till utökad 

förskrivning.  

 

 


