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Abstract: Objectives: To determine the safety and feasibility of 3 non-consecutive days intermittent fasting (IF) per week in type 11
diabetes patients already on insulin therapy. Methodology: Thirty patients each were randomized to an intermittent fasting group and
control group. Dietary counseling along with continuous glucose monitoring was provided for all participants. Primary objective was to
determine the change in HbAlc from baseline to 3months and secondary objective was to determine body weight reduction and
reduction in daily insulin dose requirement. Results; The intermittent fasting group showed a significant reduction in HbAlc along with
daily insulin dose requirement and bodyweight compared with the control group over 3months Study period (P < 0.01). No episodes of
severe hypoglycemia were encountered during the study. Conclusions: Intermittent non-consecutive days fasting can be considered as a
safe and reliable method to attain adequate glycemic control along with significant reduction in total daily insulin dose requirement and

body weight in type 11 diabetes mellitus patients on insulin therapy.
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1. Introduction

Considering the increasing number of patients with type 11
diabetes rising worldwide Dietary modifications may be
considered as a safe and reliable alternative to attain an
essential therapeutic control of blood glucose levels,
bodyweight, and cardiovascular risk management [1, 2].
Intermittent fasting (IF) has now emerged as an alternative
to the previous daily caloric reduction [3]. The approach to
intermittent fasting includes limiting the food consumption
to certain hours of the day to alternate-day fasting [4, 5].
People with type Il diabetes mellitus on insulin therapy often
struggles with weight gain [6], resulting in a vicious cycle of
increasing the required dose of daily insulin to overcome the
insulin resistance, which further contribute to weight gain,
and ultimately resulting in cardiovascular complications [7].
A recent meta-analysis has shown that Intermittent fasting
can be used as an appropriate diet strategy in people with
type 1l diabetes; however, the risk of hypoglycaemia during
state of fasting in individuals on insulin therapy remains a
crucial barrier to adhere to diets demanding caloric
restriction and further randomized controlled trials are
required to verify the safety and feasibility in larger
population [8].

2. Methodology

An open labelled, randomized controlled trial, to determine
the safety and efficacy of intermittent fasting in patients with
type Il diabetes mellitus on insulin therapy, was conducted
over a period of six months in department of general
medicine VSSIMSAR BURLA after getting approval from
by the institutional ethics committee (LNO:042-IST 21/22).
This study included a total of 60 type Il diabetes mellitus
patients satisfying the inclusion criteria, aged between 35
and 65 years and having HbA1c>7, on insulin therapy and
not on any oral sulphonyl urea drugs as volunteers. Thirty
patients each were allocated to intermittent fasting (IF) and

control groups respectively. The participants in the IF group
practiced 3 days intermittent fasting every week, reducing
their calories on these days by 70% (i.e., consuming only
30% of the normal regular caloric intake). Diet Ingestion
was only allowed at breakfast and or during lunch time to
maintain a minimum of 18-hour fasting. The participants
were asked to strictly maintain a food intake diary to
monitor the adherence to the study. On the remaining days
of the week, the participants of the intermittent fasting group
didn’t have any caloric restrictions and were free to take
normal diet. Also, there were no restrictions on the
consumption of water, unsweetened tea or coffee without
milk. On normal days, the participants were allowed to
consume any type of regular dietary food or drinks without
any caloric restriction. Both groups had to maintain a
comparable number of interactions with the study staff. All
the study group participants were switched to the same basal
insulin (insulin glargine) prior to their randomization. The
basal insulin was administered to subjects in the morning.
During the fasting days, intermittent fasting group
participants were asked to reduce the basal insulin by 20%
and prandial insulin dose was only administered for glucose
correctional reasons, in order to reduce the risk of
hypoglycaemia during the intermittent fasting day. All
regular oral non-sulfonylurea medication was continued
even on fasting days [9].

All participants were monitored using continuous glucose
monitoring system device for entire 3 months of the study
and the data was collected. The data obtained was used to
analyse the primary objective outcomes i.e., the difference in
the change in HbAlc from baseline to 3months and
secondary objectives of reduction in bodyweight and total
dose of insulin required to maintain euglycemia. The
continuous data of primary and secondary outcomes were
analysed using unpaired t tests.
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3. Results

A total of sixty subjects were screened in this study, of
which (8 women and 22 men) were randomized to the
intermittent fasting group (n=30) and30 to the control group.
The mean age was 55.5 + 4 years, diabetes duration was
11.2 £ 5 years, BMI was 29.2 + 1.2kg/m2, HbAlc was 7.85
+1.3%, and the mean total daily insulin dose was 56 + 16 1U.
The details of the baseline characteristics of study

participants are given in Table 1.

Table 1: Baseline characteristics of participants

Intermittent

Control group

Variables fasting (n=30) (n=30)
Age 554 yrs. 564 yrs.
Duration of Diabetes 11.0+5.0 yrs. 11.4+5.0 yrs.
HbAlc 7.8£1.1% 7.9£1.4 %
BMI 29.3+1.3 kg/m"2|29.1+1.1kg/m"2
Total Daily Insulin dose 54+ 181U 58 + 131U

Total Cholesterol 162 + 51 mg/dI

164 + 41 mg/dl

Resting Metabolic Rate (RMR)|2,250 + 358 kcal

2,440 + 376 kcal

Comorbidities:

Dyslipidaemia 20 (66.7%) 21 (70%)
Hypertension 19 (63.3%) 17 (56.7%)
OHA's. Metformin 24 (80%) 26 (86.7%)

After 3 months, HbAlc in the IF group decreased by an
average of 2.3+ 0.4 % compared with an increase in the
control group by 0.1 +.2% (P = 0.011). The difference in the
change in HbAlc between the control and IF group
remained statistically significant (P = 0.007) after adjusting
for age, sex, diabetes duration, and baseline HbAlc. The
mean time above range over the entire 3 months was
significantly lower in the IF group than in the control
groups. The mean time in range was significantly higher in
the IF group (76.7 £ 19.2%) compared with the control
group (55.0 £ 16.0%, P = 0.029), while the mean time below
range over 3 months were similar in the intermittent fasting
and the control groups
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Figure 1: Average Reduction in HbAlc after 3months Study
period
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Figure 2: Average Reduction in daily Insulin dose
requirement after 3 months study period.

After 3 months, 23 participants (76.7%) in the intermittent
fasting group achieved both the primary and secondary
objectives compared with none of the participants in the
control group (at least 6% weight loss, at least 10%
reduction in HbAlc, and at least 10% insulin dose
reduction). (P < 0.04) After 3 months of intervention, the
Intermittent fasting group showed a significant reduction in
average body weight of 12.25% when compared to 3.5%
among the participants in control group.
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Figure 3: Average weight loss after 3 months study period

The resting metabolic rate (RMR) was not different between
IF and control group, both at baseline (IF: 2,250 + 358 kcal,
control: 2,440 £ 376 kcal) and after 3 months (IF: 2,242 +
334 kcal, control: 2,428 + 388 kcal). No difference was
observed in the change of the RMR from baseline to
3months between the two groups (P = 0.712). Likewise, no
difference was observed in the change of the physical
activity levels between the groups (P =0.621). The mean
total daily dose of insulin at baseline was 54 + 18 IU in the
IF group and 58 £ 13 IU in the control group. At 3 months,
the IF group had an insulin dose of 44 + 17 IU while the
control group had an insulin dose of 61 + 35 IU, resulting in
a total daily insulin dose reduction in the IF group over
3months by 10 £ 0.1 1U as opposed to the control group with
an increase by 3 + 0.12 IU (P = 0.008). Of the 30
participants in the IF group, 28 (93.3%) achieved >90%
adherence to the given fasting protocol. During the study
period, no adverse events leading to hospitalization were
reported.
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4. Discussion

This study demonstrates that 3 days of non-consecutive
intermittent fasting per week over a period of 3 months
significantly improved the HbAlc levels, reduced body
weight, and resulted in a reduction of total daily insulin dose
requirement in type Il diabetes patients. The present data are
in line with previous studies proving that intermittent fasting
was effective for reduction of HbAlc inpatients with type 1l
diabetes[11]. Li et al. [12]. Hence, our study has shown to
provide beneficial effects in controlling body weight and
achieving glycaemic control among patients with type Il
diabetes treated with insulin. Recent studies suggest that
prolonged fasting may provide additional beneficial
metabolic effects, independent of weight loss, by switching
the metabolism to fatty acid mobilization and enhancing
ketone body production [14]. For some individuals,
intermittent fasting appears as an easy to apply dietary
intervention without the need for continuous caloric
reductions [15,16]. As mentioned in this study, the risk of
hypoglycaemic episodes during intermittent fasting can be
minimised by reducing the insulin dose on fasting days.

5. Conclusion

This study demonstrates that 3 days of non-consecutive
intermittent fasting over a period of 3months in patients of
type Il diabetes mellitus on insulin therapy is a safe and
reliable method which helps in significantly reducing
HbAlclevels along with significant reduction in bodyweight
and total daily insulin dose requirement compared to a
control group, while RMR and the physical activity levels
remaining unchanged.

References

[1] Zhou B, Lu Y, Hajifathalian K, et al. NCD Risk Factor
Collaboration (NCD-RisC). Worldwide trends in
diabetes: a pooled analysis

[2] 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; 41:2669-2701

[3] Barnosky AR, Hoddy KK, Unterman TG, VaradyKA.
Intermittent fasting vs daily calorie restriction for type
2 diabetes prevention: a review of human findings.
Transl Res 2014; 164:302-311

[4] Evert AB, Dennison M, Gardner CD, et al.Nutrition
therapy for adults with diabetes orprediabetes: a
consensus report. Diabetes Care2019; 42:731-754

[5] Varady KA, Cienfuegos S, Ezpeleta M, Gabel K.
Clinical application of intermittent fasting forweight
loss: progress and future directions. NatRev
Endocrinol2022; 18:309-321

[6] Balkau B, Home PD, Vincent M, MarreM,Freemantle
N. Factors associated with weight gain in people with
type 2 diabetes starting oninsulin. Diabetes Care 2014;
37:2108-2113

[7]

8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Herman ME, O’Keefe JH, Bell DSH, SchwartzSS.
Insulin therapy increases cardiovascular risk in type 2
diabetes. ProgCardiovasc Dis 2017; 60:422-434

8. Wang X, Li Q, Liu Y, Jiang H, Chen W.Intermittent
fasting versus continuous energy-restricted diet for
patients with type 2 diabetes mellitus and metabolic
syndrome for glycemic control: a systematic review
and meta-analysis of randomised controlled trials.
Diabetes Res ClinPract2021; 179:109003

Obermayer A, Tripolt NJ, Pferschy PN, et al.
INTERmittent INTERmittent FASTing in people with
insulin-treated type 2 diabetes mellitus—the
INTERFAST-2 study protocol. Diabet Med 2022;39:
e14813

Reisinger AC, Posch F, Hackl G, et al. Branched-chain
amino acids can predict mortalityin ICU sepsis
patients. Nutrients 2021; 13:3106

Carter S, Clifton PM, Keogh JB. Effect of intermittent
compared with continuous energy restricted diet on
glycemic control in patients with type 2 diabetes: a
randomized non inferiority trial. JAMA Netw Open
2018;1: €180756

Li C, Sadraie B, Steckhan N, et al. Effects of aone-
week fasting therapy in patients with type-2diabetes
mellitus and metabolic syndrome—a randomized
controlled explorative study. ExpClinEndocrinol
Diabetes 2017; 125:618-624

Borgundvaag E, Mak J, Kramer CK. Metabolic impact
of intermittent fasting in patients with type 2 diabetes
mellitus: a systematic review and meta-analysis of
interventional studies. J ClinEndocrinolMetab2021;
106:902-911

Anton SD, Moehl K, Donahoo WT, et al.Flipping the
metabolic switch: understanding and applying the
health benefits of fasting. Obesity(Silver Spring) 2018;
26:254-268

Cienfuegos S, Gabel K, Kalam F, et al. Effects of4h-
and 6-h time-restricted feeding on weight
andcardiometabolic health: a randomized controlled
trial in adults with obesity. Cell Metab2020; 32:366—
378.e3

Gabel K, Hoddy KK, Haggerty N, et al. Effects of 8-
hour time restricted feeding on body weight and
metabolic disease risk factors in obese adults: a pilot
study. Nutr Healthy Aging 2018; 4:345-353.

Volume 12 Issue 2, February 2023

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: SR23212154545

DOI: 10.21275/SR23212154545

709





