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Abstract !
Type 2 diabetes treatment by using dietary intervention is a well-established
matter, yet Very Low-Calorie Diet methods for patients who refuse
insulin remain understudied. This case study demonstrates successful Article History

management using a (VLCD) very low-calorie diet in a patient with severe Received: 19 June 2025
insulin refusal due to thanatophobia. A 63-year-old vegan male with poorly Accepted: 11 August 2025
controlled diabetes (HbA1c=8.2%) declined insulin therapy because of

death anxiety. He followed a five-week regimen that combined a low-calorie Keywords

intake of Nestlé Optifast (600 kcal/day) with an additional 200 kcal/day of Calorie-Restricted Diet;
non-starchy vegetables while continuing his regular dose of metformin. Insulin Therapy Refusal;
The results were impressive: He lost 13 kg, which accounted for 13.2% Thanatophobia;

of his body weight. His fasting glucose levels dropped significantly, from Type 2 Diabetes

230 to 125 mg/dL, while his HbA1c level lowered to 6.4%. Additionally, his Treatment;

C-peptide levels rose from 0.9 to 1.7 ng/mL, indicating that his pancreatic Very Low-Calorie Diet.
B-cell function had started to recover. Insulin resistance markers and
hepatic steatosis were normalized, while inflammation decreased by
half (hs-CRP 6.0 to 2.1 mg/L). Such findings suggest that structured
VLCD diet can effectively improve glycemic control in individuals with
insulin-resistant diabetes, while circumventing psychological barriers
(such as thanatophobia) to insulin therapy. The considerable weight loss
likely reduced the ectopic fat deposition by improving metabolic function
without hypoglycemia risk, which is a potential factor for patients with
thanatophobia. The Very Low-Calorie Diet anti-inflammatory effects may
offer further metabolic improvements. This case study supports the role
of dietary intervention as a potential alternative for individuals with insulin-
resistant diabetes, warranting expanded research in larger populations.
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Abbreviations
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HbA1c Hemoglobin A1c

hs-CRP High-sensitivity C-reactive protein
LCD Low-calorie diet

T2DM Type 2 diabetes mellitus

VLCD Very low-calorie diet

Introduction

Type 2 diabetes mellitus (T2DM) has traditionally
been seen as a chronic and irreversible disease that
requires progressively increasing pharmacological
treatment.” However, recent data challenge this view,
indicating that major weight reduction through strict
dietary measures can lead to diabetes significant
control in a significant number of patients.?® The
landmark (DIiRECT) Diabetes Remission Clinical
Trial showed that a structured weight-loss approach
resulted in remission in 46% of participants at the
12-month mark, particularly among those who lost
more than 10 kgs.*

These transformative findings have transformed
our comprehension of pathophysiology and its
management of type 2 diabetes. This is, in turn,
readdresses the therapeutic importance from mere
blood glucose control to comprehensive metabolic
restoration.® The mechanisms of diabetes control are
progressively understood. Central to this process
is the decrease of ectopic fat deposition in critical
metabolic organs, mainly the liver and pancreas.®
Taylor’s ‘twin cycle hypothesis’ suggests that excess
intra-pancreatic fat spoils B-cell function, while
hepatic fat accumulation drives insulin resistance.”
The interventions for weight loss that decrease these
fat deposits can restore normal insulin secretion
and action, thereby reversing T2DM’s core defects.®
This is predominantly evident in cases with a short
diabetes duration (less than six years), where
residual B-cell function remains.*

Despite these advances, significant gaps persist
in some clinical applications. Around 20 to 30% of
patients with poorly controlled T2DM refuse insulin
therapy, frequently because of psychological barriers
such as needle phobia or thanatophobia (fear of
death).®'® This generates a therapeutic dilemma
because these T2DM patients face high risks of
diabetes complications yet reject standard care.!
Current clinical guidelines provide few alternatives
for such scenarios, which emphasizes the need

for active non-injectable treatment options.? Very
Low-Calorie Diet have demonstrated some salient
potential in diabetes care and offer various metabolic
benefits.’ Several systematic reviews indicate that
vegetarian and vegan diets may enhance glycemic
regulation, reduce cardiovascular risk factors, and
support weight reduction.'®

The mechanisms seem multifactorial, including
enhanced insulin sensitivity, reduced inflammation,
and satisfactory changes in gut microbiota.'®
Low-calorie forms of these diets may combine the
benefits of caloric restraint with those of Very Low-
Calorie Diet." However, the specific application of
a (LCD) low-calorie diet— particularly a plant-based
very low-calorie diet — in insulin-refractory cases
remains unexplored. Most reduction studies have
applied standard meal replacements rather than
plant-based formulations, especially in the context
of insulin refusal.'® Previous protocols included
structured VLCDs using commercial shakes, but
did not address the psychological dimensions
influencing treatment adherence. Furthermore, the
psychological dimensions of dietary approaches for
cases with treatment phobias have attracted little
attention.®-?!

Psychological distress in diabetes, particularly
treatment-related fears such as thanatophobia,
is an under recognized barrier to care. These
anxieties whether about hypoglycemia, death, or
injections may prevent patients from adhering to
standard therapies like insulin? Yet, their clinical
management remains inadequately addressed in
dietary intervention studies.

This case study addresses these gaps by
demonstrating successful T2DM significant
control using a very low-calorie diet in a case
where severe thanatophobia prevented insulin
acceptance. Although the intervention involved
Nestlé Optifast, a standard meal replacement
product, it was complemented with unlimited non-
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starchy vegetables, reflecting a hybrid model that
incorporates plant-based elements rather than being
strictly plant-derived. This case fills the identified
gap by demonstrating how a tailored dietary plan
with structured support can circumvent insulin
refusal in a patient with severe thanatophobia. The
clinical significance of this method extends beyond
metabolic outcomes. For cases with psychological
barriers to insulin, dietary interventions can offer
a more satisfactory treatment pathway.?? The
organized nature of meal replacement plans can
allow psychological safety through expected
outcomes and minimize hypoglycemia risk.?®
Moreover, the anti-inflammatory properties of plant-
based diets can address the chronic low-grade
inflammation characteristic of T2DM cases.?

This study adds to the existing literature in three key
aspects: First, it establishes the effectiveness of a
plant-based low-calorie diet in achieving diabetes
significant treatment. Second, it presents a practical
option for individuals who refuse insulin therapy.
Third, it underscores the importance of addressing
psychological factors when selecting diabetes
treatment strategies. This case study aims to explore
whether a structured very low-calorie diet (VLCD),
incorporating plant-based elements, can serve as an
effective and psychologically acceptable alternative
to insulin therapy in patients with type 2 diabetes
who exhibit strong treatment-related anxieties,
particularly thanatophobia. More generally, as
personalized medicine becomes increasingly vital
in chronic disease management,?® such tailored
methods may prove valuable for certain patient
subgroups.

Materials and Methods

Case Presentation

The case was a 63-year-old vegan male patient.
He had an eight-year history of T2DM and poorly
controlled hyperglycemia, despite maximal metformin
therapy (2 g/day). The primary assessment of
the patient revealed some significant metabolic
derangements, such as (HbA1c) hemoglobin A1C
8.2%, fasting plasma glucose 230 mg/dL, and
body mass index 32.1 kg/m2. Notably, the patient
showed profound thanatophobia linked to potential
hypoglycemic events, leading to absolute refusal
of insulin therapy meeting standard indications.
Physical examinations confirmed central adiposity
(waist circumference of 112 cm) but no signs of
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diabetes complications. The patient claimed strict
adherence to a very low-calorie diet for ethical
reasons over the past 12 years.

Intervention and Clinical Course
A 5-week intensive dietary intervention was
implemented. It consisted of the following:

*  Three daily servings of Nestlé Optifast Very
low-calorie diet (a total of 600 kcal/day).

*  Non-starchy vegetables (estimated at 200 kcal/
day), including broccoli, zucchini, cauliflower,
spinach, lettuce, and cucumber prepared
without oil or added fats.

*  Maintenance of metformin dosage as usual.

»  Daily self-monitoring of glucose (capillary).

Weekly Clinical Follow-Ups

Weekly follow-ups were conducted in person to
assess: (1) dietary adherence, confirmed through
patient food diaries and interview; (2) capillary
glucose readings; and (3) symptom changes,
particularly with respect to polyuria, fatigue, and
psychological distress.

Subjective anxiety levels and thanatophobia were
evaluated through unstructured clinical interview
and self-reported patient feedback. No formal
psychometric scale was used.

No hypoglycemic episodes were reported or
detected during any follow-up.

Pre-Intervention Diet

Prior to the study, the patient adhered to a vegan
diet for over 12 years, consisting primarily of
whole grains (brown rice, oats), legumes (lentils,
chickpeas), fruits, and oils, with limited intake
of refined carbohydrates. No portion control or
caloric restriction was practiced, and the diet was
unstructured with variable meal timing.

Pre- and Post-Intervention Measurements
Baseline data were obtained at enrollment, including
HbA1c, fasting glucose, C-peptide, insulin, lipid
panel, hs-CRP, liver enzymes (ALT/AST), and
anthropometric measures. Post-intervention
assessments were conducted at the end of week 5
using the same parameters. All laboratory tests were
performed using standard protocols in a certified
clinical laboratory.
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Biochemical Assessment and Data Collection
Venous blood samples were collected at baseline
and at the end of week five to assess metabolic
parameters. The tests included HbA1c, fasting
plasma glucose, fasting insulin, C-peptide, lipid
panel (total cholesterol, LDL, HDL, triglycerides),
liver enzymes (ALT, AST), and high-sensitivity
C-reactive protein (hs-CRP). Insulin resistance was
calculated using the HOMA-IR formula: [fasting
insulin (WU/mL) x fasting glucose (mg/dL)] / 405.
All laboratory assessments were performed using
standardized assays at a certified hospital laboratory.
The case demonstrated excellent adherence to the
protocol. The patient reported 100% compliance
with the meal replacements and vegetable intake.
No episodes of hypoglycemia (glucose levels <70
mg/dL) were recorded throughout the intervention
period. The patient reported increased energy levels
within two weeks and complete resolution of polyuria
and polydipsia by the third week.

Results

Key Metabolic Findings from the Case

The intervention led to significant improvements in
several of the case’s metabolic markers, as detailed
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in Table 1. Notably, the following changes were
observed:

. The 13.2% body weight reduction (from
98 to 85 kgs) over five weeks exceeded
the average 10% loss seen in the DIRECT
trial, though it should be noted that this is a
single case and some participants in DIRECT
achieved greater losses..

. Restoration of fasting glucose to normal levels
(from 230 to 125 mg/dL).

. Marked improvement in glycemic control
(HbA1c decreased from 8.2% to 6.4%).

. Enhanced pancreatic B-cell function
(C-peptide increased from 0.9 to 1.7 ng/mL).

. Substantial decrease in insulin resistance
(HOMA-IR reduced from 10.0 to 3.1).

. Complete normalization of liver steatosis
markers (ALT and AST levels normalized).

. Systemic inflammation reduced by half (hs-
CRP lowered from 6.0 to 2.1 mg/L).

. Favorable alterations in the lipid profile.

Table 1: Metabolic parameters assessed (pre- and post-five-week
very low-calorie diet low-calorie dietary intervention)

Parameter Baseline Post-Intervention Change (%)
Glycemic Control

HbA1c (%) 8.2 6.4 -22
Fasting Glucose (mg/dL) 230 125 -45.7
Pancreatic Function

C-Peptide (ng/mL) 0.9 1.7 88.9
Fasting Insulin (uU/mL) 225 9.8 -56.4
HOMA-IR 10 3.1 -69
Lipid Profile

Total Cholesterol 230 180 -21.7
LDL (mg/dL) 160 110 -31.3
HDL (mg/dL) 38 49 28.9
Triglycerides (mg/dL) 210 135 -35.7
Liver Function

ALT (U/L) 65 36 -44.6
AST (U/L) 58 29 -50
Inflammation

hs-CRP (mg/L) 6 21 -65

In addition to metabolic improvements, the patient
reported marked psychological relief. Subjective

anxiety related to insulin-induced hypoglycemia a
core aspect of his thanatophobia was significantly



ALQAHTANI & ALENEZI Curr. Res. Nutr Food Sci Jour., Vol. 13(2) 642-650 (2025) 646

reduced by the third week. While formal diabetes
distress metrics were not used, clinical interview
indicated reduced treatment-related anxiety and
improved emotional well-being. No adverse effects
were observed.

Discussion

The findings from this case indicate that a well-
structured very low-calorie diet leads to marked
improvements in multiple metabolic indicators
and may promote diabetes control in patients who
experience psychological resistance to insulin
treatment. This result aligns with some previous
research on dietary interventions or protocols for
type 2 diabetes in various potential aspects.?®
The 13.2% body weight reduction achieved in just
five weeks beats the 10% remission threshold
associated with diabetes remission in some major
trials,?” though this should be interpreted cautiously
due to the single-patient context. The very low-
calorie diet composition of foods, in turn, addresses
both ethical and metabolic considerations unique to
this patient population.

The observed metabolic developments likely stem
from numerous synergistic mechanisms. The
dramatic decrease in insulin resistance (HOMA-
IR decrease of 69%) possibly replicates reduced
ectopic fat deposition in the liver and muscle,
which is consistent with the twin cycle hypothesis
(mentioned in the introduction).®2® Particularly,
the regularization of liver enzymes, such as ALT
and AST, recommends resolution of non-alcoholic
fatty liver disease — a common comorbidity that
exacerbates insulin resistance.?® Moreover, the
increase of 88.9% in C-peptide levels directs
restored pancreatic B-cell function, possibly through
decreased glucolipotoxicity.*® These findings validate
but accelerate the timeline of changes seen in the
DIRECT trial, although it is important to note that
MRI assessments in that study were scheduled at
12 weeks as part of the protocol, not necessarily as
a biological benchmark.*

It is also essential to recognize that the intervention
in this case combined three components: a
commercial meal replacement (Nestlé Optifast),
non-starchy plant-based vegetables, and continued
metformin therapy. As such, the improvements
observed may be attributed to the synergistic effects
of caloric restriction, plant-based nutrition, and

pharmacologic support, rather than the plant-based
VLCD in isolation.

The anti-inflammatory effects of this research
warrant particular attention. The 65% reduction in hs-
CRP recommends that plant-based low-calorie diets
can modulate the chronic low-grade inflammation
features of type 2 diabetes.®' This effect is likely
the consequence of combined weight loss and the
anti-inflammatory nature of plant phytonutrients.3?
Such inflammation decrease may offer additional
cardiovascular protection beyond glycemic control,
which is especially important given the patient’s
improved lipid profile (28.9% HDL increase; 31.3%
LDL decrease).

The psychological aspects of this case demand
special consideration. Thanatophobia denotes a
significant but understudied blockade to optimal
diabetes care.® The pertinent approach effectively
addressed this by removing hypoglycemia risk by
providing a structured, foreseeable diet regimen.
Notably, the resolution of polyuria, improved energy
levels, and greater glycemic stability appeared to
coincide with reduced thanatophobia symptoms.
This suggests that achieving metabolic control may
play a contributory role in alleviating psychological
distress. These findings align with some emerging
evidence that the meal replacement technique can
improve psychological outcomes in the management
of diabetes.®* In particular, Saslow et al. (2018)
demonstrated that low-carbohydrate nutritional
programs may help reduce emotional distress
in patients reluctant to initiate pharmacologic
therapy. The reported reduction in diabetes-
related distress among patients, in turn, supports
integrating psychological metrics in future dietary
interventions.?23%

Limitations of the Study

For this case study, limitations should be considered.
The single-case design and the short duration
leave long-term sustainability uncertain.?® The
ideal duration and configuration of very low-
calorie diet necessitate further study.®” Not only
that, the study also required substantial clinical
support, such as weekly visits, which can limit
unexpected scalability.*® While Quimby et al. (2022)
demonstrated successful community adaptation of
similar interventions, replicating these outcomes
across broader populations remains challenging.3°4°



ALQAHTANI & ALENEZI Curr. Res. Nutr Food Sci Jour., Vol. 13(2) 642-650 (2025)

Importantly, this case study expands the potential
applications of dietary diabetes control plans
to include cases with psychological insulin
resistance. While current plans primarily commend
such approaches for patients seeking drug-free
management of diabetes,*' the findings here propose
that they may also benefit those declining standard
care. This could meaningfully expand treatment
choices for this challenging population.*?

The nutritional adequacy of very low-calorie diet
also demands wider discussion. While the patientin
this study maintained excellent adherence without
reporting any adverse effects, clinicians should
monitor for possible micronutrient deficiencies.*®
The application of a nutritionally complete meal
replacement likely mitigated this risk,* but individual
nutritional assessment is still crucial.

It is also worth noting that the intensive clinical
support regarding this intervention may limit
real-world acceptance. Possible micronutrient
deficiencies related to very low-calorie diet diets were
not evaluated in this study. The findings therefore
require further validation in larger, controlled trials
in several places. This can help establish safety
and efficacy. The feasibility of implementing similar
VLCD protocols in broader, non-clinical populations
remains uncertain. While Quimby et al. (2022) have
demonstrated potential for community adaptation
of VLCD strategies, replicating intensive clinical
oversight and patient motivation may be challenging
outside research settings.*®®

Recommendations

It can be recommended that clinicians consider very
low-calorie diets for T2DM cases who refuse insulin.
Future trials should assess long-term outcomes
through optimal tenure. Psychological support must
also be provided in such dietary interventions. Health
institutions should establish standardized guidelines
for incorporating such nutritional interventions while
continuously monitoring inflammatory biomarkers.

Conclusion

This case study found that a structured very low-
calorie diet can induce rapid metabolic improvement
and substantial glycemic control in patients who
refuse insulin due to psychological barriers. The
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case achieved significant weight loss, restored
B-cell functionality, and reduced inflammation while
addressing thanatophobia. The findings further
suggest that VLCD and meal replacements offer
a viable alternative for insulin-resistant cases,
particularly those complicated by psychological
treatment refusal. However, because the patient
continued metformin, this case does not meet the
standard definition of diabetes remission, and the
study warrants further investigation in larger-scale
clinical trials to confirm long-term efficacy and wider
applicability.
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