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Management of autoimmune diabetes for two years without insulin 

treatment: a case report 

Warrick Nelson, Philip Jacobs 

 

Introduction 

Type 1 diabetes (T1D) is regarded as an irreversible 

condition resulting from an absolute deficiency of 

insulin production associated with β-cell loss 

through the action of autoantibodies. An immediate 

introduction of insulin therapy is common.14 In 

many cases, a period where insulin treatment can be 

greatly reduced or even temporarily ceased 

develops, called the honeymoon period.1 In essence, 

T1D is often described as a progression from the 

preclinical phase of autoimmune initiation leading 

to progressive β-cell loss, to the onset of clinical 

disease, transient remission to established disease 

and subsequent complications.1,2,6,14 

Although insulin therapy is generally begun at 

diagnosis, it is clear that β-cell loss is not complete 

at this stage, and recent determination is that, even 

under long term insulin therapy, endogenous insulin 

production continues.20 However, a subset of T1D 

generally do not require insulin at diagnosis and may 

be diagnosed with latent autoimmune diabetes of the 

adult where autoimmune markers are present 

(LADA).21 Clearly there is scope for an initial type 

2 diabetes (T2D) diagnosis in these cases, 

subsequently needing revision to T1D as 

autoimmunity becomes more apparent.13 The 

American Diabetes Association does not recognise 

this classification, but does recognise difficulty in 
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Figure 1 Rapid normalisation of serum glucose, both pre and post prandial, by reducing the carbohydrate component of the 

diet in the period between drawing the sample and receiving the autoantibody test results. 
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some cases in correctly distinguishing between 

types 1 and 2. T1D is defined as hyperglycaemia 

combined with the presence of one or more 

autoimmune markers.2 

 

Case report 

In early 2013 the patient, a white male 53 years of 

age, was diagnosed diabetic following a routine 

screening test, based on fasting glucose of 10.8 

mmol/L and HbA1c of 58 mmol/mol. Mild 

overweight, especially abdominal, mild 

hypertension, mild dyslipidaemia and elevated liver 

function panel (Table 1) indicated the onset of T2D. 

Metformin 500mg twice daily and 10kg weight loss 

were indicated. Advice on weight loss was primarily 

calorie control (particularly between-meal calories, 

as the patient self-reported a tendency to snack in the 

evenings on biscuits). Snacks were recommended to 

be reduced and cheese or almonds suggested as 

options. The patient was highly motivated and 

within nine months HbA1c test showed a pleasing 

result at 37 mmol/mol and BMI of 26 (Table 1). 

However, a year later a routine HbA1c of 83 

mmol/mol occurred, associated with unexplained 

weight loss and fatigue. By this time, the BMI target 

was very close to achievement. Anti-GAD tests 

were ordered on the assumption it was likely the 

patient had resolved to a Type 1 diabetic pattern. 

The result was unrecordably high autoantibodies 

and the patient was referred to a specialist diabetes 

clinic to begin insulin therapy. 

In the interim, the patient had begun using a 

home glucose meter with nearly immediate 

resolution of blood glucose from the 15-23 mmol/L 

range to sub-10 postprandial tests (Figure 1). This 

was achieved by an immediate drastic reduction of 

bulk dietary carbohydrates, primarily experimenting 

with reducing carbohydrate intake to achieve 

acceptable postprandial glucose levels. A food diary 

indicated sub 100g carbohydrate per day, and more 

stringent dietary intervention from January 2015 

suggests <75g/day is being achieved.  

The patient attended two clinic visits, but 

expressed reluctance to begin insulin therapy while 

home blood glucose testing indicated dietary 

interventions were working. At this time, HbA1c had 

already reverted to 49 mmol/mol and by the second 

visit, 3 months later, was down to 38 mmol/mol. 

Further autoantibody tests indicated both IA2 and 

ICA at the top of the measurable range. A fasting 

insulin test returned 66pmol/L. 

The patient reports the new diet is completely 

satisfying, tasty and easy to manage other than when 

faced with commercial food offerings eaten away 

from home. In particular, airline and hospital 

“diabetes” choices are completely incompatible 

with a low carbohydrate diet. The patient reports 

completely removing wheat flour products (such as 

breads, cake/biscuits, pasta, couscous), potato, rice, 

maize and other obvious high starch products 

(including gluten free options such as quinoa and 

buckwheat). The dietary bulk provided by these 

foods is largely replaced with salad and vegetable as 

Table 1 Markers commonly associated with diabetes. TRG/HDL above 3.5 is a marker for insulin resistance15 and cardiac 

event risk, raised liver enzyme combined with normal bilirubin, excess weight and no evidence of other pathologies is a marker 

for NAFLD.9  

Date HbA1c ≤40 

mmol/mol 

TRG/HDL 

<3.5 

Liver function BMI 

≤25 

Notes 

Dec 1990  4.01 Raised 

GGT/ALT/AST 

 Bilirubin normal 

Nov 1998  6.43 Raised 

GGT/ALT/AST 

 Ins = 74pmol/L 

Bilirubin/thyroid normal 

Feb 2013 58 4.08 Raised 

GGT/ALT/AST 

28  

Nov 2013 37 1.42 Normal 26  

Apr 2014 45 1.62    

Oct 2014 83 3.78*   *Non-fasting test 

Dec 2014 49  Normal  GAD (unrecordably high) 

Feb 2015 38 1.70 Normal 25 IA2, ICA – at top of 

measurable range 

Jun 2015 40 2.62* Normal  *Non-fasting test 

Sep 2015 38     

Mar 2016 38  Normal  Ins = 66pmol/L (20-80) 

Jul 2016 37   24.5  

Sep 2016 38  Normal 24.8  

Dec 2016 40 1.94 Normal   
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appropriate. High carbohydrate vegetables (such as 

carrots, pumpkin, green peas) are not eliminated, but 

are eaten in moderation. 

Quarterly HbA1c tests have remained at ≤40 

mmol/mol (5.8%) for two years on this diet. The 

patient has felt confident to reduce the frequency of 

home blood glucose testing to one day per week of 

pre/post prandial testing for one or two meals on that 

day plus occasional testing following introduction of 

new food items. 

 

Discussion 

Quality of life is a key component of self-

management of diabetes.3 The degree of glycemic 

control evidenced in this case, while at the upper end 

of commonly accepted normal, is far better than 

even the more stringent targets commonly applied 

with T1D and insulin therapy (HbA1c 

<48mmol/mol, 6.5%)4. However, to achieve these 

stringent targets requires considerable blood glucose 

monitoring throughout the day, and sometimes at 

night, as well as calculating insulin type and 

quantity relative to carbohydrate intake and 

exercise. Optimal control by this means requires 

continuous glucose monitoring and automated 

insulin injection. This represents significant change 

to quality of life and cost.6 

As an alternative, strict adherence to a very low 

carbohydrate diet seems a relatively lesser influence 

on quality of life and cost. The low carbohydrate diet 

is not particularly expensive and combined with 

savings on monitoring and insulin costs, plus the 

need for more stringent medical oversight, could 

well be a cheaper option. It has not been 

stigmatising, it is not extreme or difficult to 

maintain, and appears to be producing good results 

over at least two years. This is a considerable 

difference to the maxim “People with type 1 

diabetes can inject the insulin they lack as 

appropriate for the carbohydrate load and their 

activity level”.11 

In addition to maintaining normoglycaemia, 

elevated liver function panel also resolved to normal 

(Table 1). NAFLD is strongly associated with 

insulin resistance and dyslipidaemia.9 The change in 

the TRG/HDL ratio is suggestive of resolving 

insulin resistance.15 Both appear to be associated 

with the weight loss and long term weight 

maintenance in a reduced carbohydrate diet. This 

bears a resemblance to another case, but in T2D with 

renal dysfunction.18 

Undoubtedly a degree of self-control and 

motivation is required,17 but giving clear guidelines 

to patients and implications of those options in 

regards to lifestyle impact, cost and long term health 

prognosis, it is quite likely that many patients will 

choose the dietary management option. Even 

intensive conventional (insulin) diabetes 

management does not reduce HbA1c sufficiently to 

remove ongoing risk of further complications of 

diabetes.23 Good glucose control is also required to 

prevent glucotoxicity causing further β-cell 

destruction and thus possibly maintain remaining 

endogenous insulin production.7 

It is possible that the simple classification of 

types 1 and 2 diabetes are insufficiently refined for 

clinical treatment decisions, the suggestions of 

“double diabetes” and LADA8,13,21 indicating 

possibly different clinical recommendations. The 

relatively high fasting insulin value in this case 

suggests hyperinsulinaemia rather than an absolute 

lack of insulin generally assumed in T1D, and 

therefore more suggestive of T2D. However, the 

presence of autoantibodies, at high titre, confirms 

current diagnostic criteria for autoimmune diabetes 

(T1D).  

Perhaps a low carbohydrate diet is an alternate 

to insulin therapy as a means of “sparing” the β-

cells, thus allowing the natural increase in β-cell 

proliferation at onset of clinical T1D to maintain a 

degree of insulin production.24 This harks back to 

the pre-insulin era when carbohydrate restriction 

was a well-known therapy option,19 and the role of 

intensive carbohydrate restriction may prove more 

widely appropriate.5,10,12,16,22  

 

Conclusion 

Maintenance of endogenous insulin production is 

the goal of early stage intervention following T1D 

diagnosis. It would appear that carbohydrate 

restriction is a viable alternative to exogenous 

insulin. It is easily implemented at minimal cost and 

has a relatively small effect on lifestyle. 

 

Author information 

Warrick Nelson, MSc, 888 Management Ltd, 

Christchurch Warrick.Nelson@gmail.com 

Philip Jacobs, MB.ChB., Dip. Obst., FRNZCGP., 

Dip. Palliative Med., Halswell Health, 

Christchurch 

Funding – nil.  

The patient has given full and informed consent. 

References 

1.  Ali O. Type 1 diabetes mellitus: epidemiology, 

genetics, pathogenesis, and clinical 

manifestations. In: Poretsky L, ed. Principles of 

Diabetes Mellitus. 2nd ed. 12. Boston, MA: 

Springer US; 2010:181-202. 



Case report – autoimmune diabetes Zenodo.org May 2017 Page 4/4 

2.  American Diabetes Association. 2. Classification 

and diagnosis of diabetes. Diabetes Care. 

2017;40 (Supplement 1):S11-S24. 

doi:10.2337/dc17-S005. 

3.  American Diabetes Association. 4. Lifestyle 

management. Diabetes Care. 2017;40 

(Supplement 1):S33-S43. doi:10.2337/dc17-S007. 

4.  American Diabetes Association. 6. Glycemic 

targets. Diabetes Care. 2017;40 (Supplement 

1):S48-S56. doi:10.2337/dc17-S009. 

5.  Arora SK, McFarlane SI. The case for low 

carbohydrate diets in diabetes management. 
Nutr Metab. 2005;2:16. doi:10.1186/1743-7075-2-

16. 

6.  Atkinson MA, Eisenbarth GS, Michels AW. Type 

1 diabetes. The Lancet. 2014;383(9911):69-82. 

doi:10.1016/S0140-6736(13)60591-7. 

7.  Bensellam M, Laybutt DR, Jonas J-C. The 

molecular mechanisms of pancreatic β-cell 

glucotoxicity: Recent findings and future 
research directions. Mol Cell Endocrinol. 

2012;364(1-2):1-27. 

doi:10.1016/j.mce.2012.08.003. 

8.  Canivell S, Gomis R. Diagnosis and classification 

of autoimmune diabetes mellitus. Autoimmun 

Rev. 2014;13(4-5):403-407. 

doi:10.1016/j.autrev.2014.01.020. 

9.  Clark JM, Brancati FL, Diehl AM. Nonalcoholic 

fatty liver disease. Gastroenterology. 

2002;122(6):1649-1657. 

doi:10.1053/gast.2002.33573. 

10. Feinman RD, Pogozelski WK, Astrup A, et al. 

Dietary carbohydrate restriction as the first 

approach in diabetes management: Critical 

review and evidence base. Nutrition. 

2015;31(1):1-13. doi:10.1016/j.nut.2014.06.011. 

11. Gibb AL, Welfare W. Low carbohydrate diets 

and diabetes control. Br J Gen Pr. 

2006;56(522):57–58. 

12. Hamdy O. Nutrition revolution—The end of the 

high carbohydrates era for diabetes prevention 
and management. US Endocrinol. 

2014;10(02):103. 

doi:10.17925/USE.2014.10.02.103. 

13. Hernandez M, Mollo A, Marsal J, et al. Insulin 

secretion in patients with latent autoimmune 

diabetes (LADA): half way between type 1 and 

type 2 diabetes: action LADA 9. BMC Endocr 

Disord. 2015;15(1):1. doi:10.1186/1472-6823-15-

1. 

14. Leu JP, Zonszein J. Diagnostic criteria and 

classification of diabetes. In: Poretsky L, ed. 

Principles of Diabetes Mellitus. Boston, MA: 

Springer US; 2010:107–115. 

http://dx.doi.org/10.1007/978-0-387-09841-8_7. 

15. McLaughlin T, Reaven G, Abbasi F, et al. Is 

there a simple way to identify insulin-resistant 

individuals at increased risk of cardiovascular 

disease? Am J Cardiol. 2005;96(3):399-404. 

doi:10.1016/j.amjcard.2005.03.085. 

16. Morrison K. Low carbohydrate diets for 

diabetes control. Br J Gen Pract. 2005;55(20):884. 

17. Nielsen J, Gando C, Joensson E, Paulsson C. Low 

carbohydrate diet in type 1 diabetes, long-term 

improvement and adherence: A clinical audit. 
Diabetol Metab Syndr. 2012;4(1):23. 

doi:10.1186/1758-5996-4-23. 

18. Nielsen JV, Westerlund P, Bygren P. A low-

carbohydrate diet may prevent end-stage renal 

failure in type 2 diabetes. A case report. Nutr 

Metab. 2006;3:23-23. doi:10.1186/1743-7075-3-

23. 

19. Oppenheimer RW. Diabetic Cookery, Rescipes 

and Menus. 1917. 

https://archive.org/stream/diabeticcookeryr00oppei

ala#page/n0/mode/2up. 

20. Oram RA, McDonald TJ, Shields BM, et al. Most 

people with long-duration type 1 diabetes in a 

large population-based study are insulin 

microsecretors. Diabetes Care. 2015;38(2):323-

328. doi:10.2337/dc14-0871. 

21. Pozzilli P, Di Mario U. Autoimmune diabetes 

not requiring insulin at diagnosis (Latent 

Autoimmune Diabetes of the Adult): definition, 

characterization, and potential prevention. 
Diabetes Care. 2001;24(8):1460-1467. 

doi:10.2337/diacare.24.8.1460. 

22. Schofield G, Henderson G, Thornley S, Crofts C. 

Very low-carbohydrate diets in the management 

of diabetes revisited. NZMJ. 2016;129:1432. 

23. The Diabetes Control and Complications Trial 

(DCCT)/Epidemiology of Diabetes Interventions 

and Complications (EDIC) Research Group. Effect 

of intensive diabetes therapy on the progression 

of diabetic retinopathy in patients with type 1 

diabetes: 18 years of follow-up in the 

DCCT/EDIC. Diabetes. 2015;64(2):631-642. 

doi:10.2337/db14-0930. 

24. Willcox A, Richardson SJ, Bone AJ, Foulis AK, 

Morgan NG. Evidence of increased islet cell 

proliferation in patients with recent-onset type 1 
diabetes. Diabetologia. 2010;53(9):2020-2028. 

doi:10.1007/s00125-010-1817-6. 

 


