
International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

Index Copernicus Value (2016): 79.57 | Impact Factor (2017): 7.296 

Volume 7 Issue 12, December 2018 

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

Correct Diabetes Types Differentiation - An 

Ongoing Problem 
 

Chwalba Artur¹, Otto-Buczkowska Ewa². 
 

1Pharmacology Department, Silesian Medical University, Zabrze, Poland 

 
2Medical Specialist Centre in Gliwice Poland 

 

 

Abstract: Until recently the diagnostic criteria and division into two main types of diabetes seemed clear enough. It was thought that 

just as islet autoantibodies and tendency to ketosis was a feature of type 1 diabetes, insulin resistance and slow progress of the disease 

was typical of type 2 diabetes. However, the latest study results and case reports supply evidence which questions this present order. Is 

there a 1.5 type diabetes? The growing diagnostic abilities in the field of genetics and immunology offer new measures to broaden 

studies of diabetes pathogenesis and pathophysiology. Formerly described characteristics of types of diabetes become blurred and tend to 

permeate one another. All those data contribute to a great need to verify the old and establish the new diagnostic criteria for type 1 and 

type 2 diabetes. There is an increasing view that one should assume that type 1 and type 2 diabetes and non-autoimmune syndromes 

occur in both adults and children. 
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1. Introduction 
 

Discussion on the differentiation of the diabetes types has 

been continuing for several years now. The division of 

diabetes into four types, in force since 1999, has lost its 

legitimacy.  Quite recently, differentiation criteria for 

diabetes seemed to be clear. However, there are more and 

more reports confirming the presence of forms of diabetes 

impossible to be unequivocally classified.  This subject 

recurred during the last session of ADA (American Diabetes 

Association) [1] 

 

Naturally, in all cases of diabetes, irrespective of the 

patient’s age, during diagnostic deliberations it is necessary 

to exclude secondary diabetes from the group of “other 

forms of diabetes”. It is crucial to determine whether the 

diagnosed diabetes is not associated with genetic or 

endocrine disorders or whether it is not a type of diabetes 

secondary towards the treatment applied. The introduction of 

immunological and genetic tests has broadened the 

knowledge on the etiopathogensis of glucose metabolism 

disorders, which imposes a need to revise the classification 

that is currently in force.  

 

When diabetes manifests itself, attempts are made in order to 

determine the type of the diabetes. The prevalence of 

diabetes has alarmingly increased   across the world in the 

recent years. [2]   

 

The data relating to the increase of diabetes incidence in 

juvenile patients have been recently presented by French 

authors, basing on the data from the subject literature. [3,4] 

 

Hence, large-scale studies have been conducted, aiming at 

the identification of causes of this incidence increase, as well 

as at launching the search of methods of prevention and 

treatment of this disorder. The underlying condition of the 

development of diabetes is a glucose metabolism disorder, 

manifesting itself in the form of hyperglycaemia. The 

fundamental mechanisms leading to these disorders are the 

dysfunction of meta cells producing insulin, as well as the 

resistance of tissues to insulin, predominantly in the liver 

and muscles.  

 

So as to undertake measures leading to treating these 

disorders, it is necessary to determine the pathogenesis and 

mechanisms leading to their occurrence as precisely as 

possible. It becomes indispensable to differentiate individual 

types of diabetes. Attempts at such a classification were 

undertaken as early as early 20
th

 century. Due to very limited 

possibilities of a precise assessment of the disorder, these 

divisions were very simplified. As diagnostic opportunities 

grew, attempts at modifying these divisions were made. 

[5,6,7,8,9] 

 

The division in force today is the one coming from 1999, 

although it calls for verification. Earlier differentiation of 

diabetes types was based predominantly on data from the 

patient’s medical history and on the clinical symptoms.  One 

of elements constituting the foundation for the 

differentiation process was the dynamics of symptoms 

accumulation, and on this basis two types of diabetes were 

differentiated: acute diabetes, which according to the current 

classification is identified with type 1 diabetes, and chronic 

diabetes, which is usually identified with type 2 diabetes. 

Today we know that this criterion often fails, and applying it 

uncritically leads to diagnostic errors.  

 

Another indicator considered when determining the type of 

diabetes was the occurrence or non-occurrence of obesity. 

Formerly, when diabetes was diagnosed usually when 

metabolic disorders were advanced, obesity was not 

encountered in patients with insulin dependent diabetes. 

Therefore, if diabetes was detected in overweight or obese 

patients, it was  diagnosed as type 2 diabetes. Nowadays, 

more and more often we encounter overweight in patients 

suffering from type 1 diabetes. [10,11] 

 

Therefore, overweight cannot be a decisive factor in 

diagnosing the type of diabetes. Overweight or obesity can 
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be an element of the course of diabetes that accompanies 

genetic syndromes, endocrinopathies, or drug induced 

diabetes. 

 

Another factor that differentiates diabetes types is the 

patient’s age. Admittedly, the most common type of 

diabetes occurring in children and adolescents is type 1 

diabetes, but all other types of diabetes can appear in these 

age groups: type 2 diabetes, secondary diabetes, or the group 

of monogenic diabetes. The source of errors could also be 

classifying all cases of diabetes in mature patients as type 2 

diabetes. It is known that monogenic diabetes, secondary 

diabetes, as well as more and more frequently diagnosed 

LADA (Latent Autoimmune Diabetes in Adults) can occur in 

these age groups. [12] 

 

Broadening the diagnostic base facilitated the differentiation 

of diabetes accompanying genetic syndromes and 

endocrinopathies. The problem of differentiating 

autoimmunological diabetes types – type 1 and type diabetes 

– was still to be solved. It seemed that this differentiation 

could be decided about by the C-peptide level, and most of 

all the occurrence or non-occurrence of anti-pancreatic 

autoantibodies. Determination of the level of C peptide 

allows to assess the secretion of endogenic insulin and to 

confirm or exclude the diagnosis of autoimmunological 

diabetes. If this level is clearly lowered, it is a signal of a 

considerable reduction of insulin secretion; if the level is 

high, it probably indicates increased insulin secretion in 

response to resistance to its activity. This marker is useful in 

the assessment of insulin resistance characteristic for many 

diseases, including type 2 diabetes. The presence of insulin 

dependence has been associated with type 2 diabetes. Today 

it is beyond any reasonable doubt that insulin resistance 

accompanies many conditions, including autoimmunological 

diabetes, today diagnosed as the “classical” type 1 diabetes 

and the LADA type diabetes. There are different markers for 

measuring insulin resistance, but the simplest one is 

increased secretion of endogenic insulin, manifested in a 

high level of C peptide. Nevertheless, as it turns out, when 

assessing this marker it is necessary to take into account in 

which phase of the diabetes development it was evaluated. 

In advanced stages of the diabetes development the 

difference in the level of C peptide in type 1 and type 2 

diabetes is clear. However, if the C peptide level test is 

performed at an initial stage of autoimmunological diabetes, 

especially in LADA diabetes, this level may fall into the 

normal limits. Therefore, the assessment of this marker is 

useful in the differentiation of diabetes types; the 

interpretation of the results, however, needs to be cautious.  

Recently Guglielmi et al.  proposed to measure the level of 

C peptide after stimulation by means of the glucagon 

stimulation test (GST) versus the mixed meal tolerance test 

(MMTT). [13] 

 

The second marker adopted in the differentiation of the 

classical type 1 diabetes and LADA diabetes with type 2 

diabetes is the anti-pancreatic autoantibodies titre. The 

most frequently detected autoantibodies are GAD 

autoantibodies, IA-2 autoantibodies, insulin autoantibodies, 

and ZnT8 autoantibodies. An elevated titre of autoantibodies 

testifies to the presence of the autoimmunisation process 

towards pancreatic islet cells and is suggestive of the 

diagnosis of type 1 diabetes or LADA diabetes. [14, 15, 16] 

 

It turns out, however, that there are more and more reports 

undermining this criterion. As early as in 2001, Hathout et 

al. , who analysed 48 children and adolescents with type 2 

diabetes and compared them with 39 randomly selected 

children with type 1 diabetes, stated that the presence of 

diabetes autoimmune markers should not be used to exclude 

the diagnosis of type 2 diabetes in children and adolescents. 

[17] 

  

Genetic determinants specific to either type of diabetes, e.g. 

human leukocyte antigen-DQ/DR subtypes, might be needed 

in the future for typing of diabetes.  Dib   drew attention to   

the complex pathogenesis of diabetes in juvenile patients  

with insulin resistance and obesity, along with the presence 

of pancreatic autoimmunity markers, namely autoantibodies 

to islet cell antigens, specified as double diabetes  (type 1 

plus  type 2 diabetes). [18] 

 

The complex mechanism of the development of diabetes in 

juvenile patients is also indicated by Italian authors. They 

draw attention to more and more frequent forms of diabetes 

characterised by the occurrence of hyperglycaemia in 

overweight/obese children and youth with the combination 

of markers typical of both type 2 and type 1 diabetes.   [19, 

20, 21] 

 

American authors point out that the only diabetes in which it 

is  possible to accurately diagnose by DNA sequencing, 

monogenic diabetes, remains undiagnosed in more than 90% 

of individuals who have diabetes caused by one of the 

known gene mutations. [22]   

  

Many errors in the diagnosis of diabetes types relate to 

monogenic diabetes. Maturity-onset diabetes of the young 

(MODY) is a group of monogenic diseases that result in 

primary defects in insulin secretion and dominantly inherited 

forms of nonautoimmune diabetes. Diagnosis  may be 

difficult, particularly with type 2 diabetes, but also type 1 

diabetes. [23,24]  

For the final diagnosis it is necessary to conduct genetic tests 

[25,26,27,28]. 

 

In the current situation unequivocal determination of the 

type of diabetes can be difficult, especially in juvenile 

patients. [29].   

 

Assessment of such clinical factors as the dynamics of the 

development of symptoms of the disease, the occurrence of 

overweight or obesity, the patient’s age, diabetes in the 

patient’s family history, observation of the demand for 

insulin, as well as the assessment of the insulin secretion, the 

insulin resistance marker, pancreatic immunity markers, is 

necessary in order to select the treatment method. Genetic 

tests are often necessary to complete the picture. Chances 

are that the near future will have to bring attempts at a new 

classification of types of diabetes basing on new markers of 

the pathomechanism of the development of glucose 

metabolism disorders.  
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American authors have pointed to the diversity of 

pathomechanisms of the development of type 2 diabetes. 

They have demonstrated that systemic inflammation has to 

be involved in the development of type 2 diabetes. [30] 

 

These studies underscore the heterogeneity of type 2 

diabetes and demonstrate an overlap between the causes of 

β-cell dysfunction in type 1 and type 2 diabetes, because 

they reveal that a strikingly high percentage of patients 

classified as type 2 possess islet-specific autoreactive T 

cells. Research   into the pathophysiology of T2D has 

identified the presence of islet-specific T cells and the islet 

autoimmune disease in  type 2 diabetic  patients.[31]      

According to the authors the cell-mediated islet 

autoimmunity has also been correlated with the progressive 

loss of β-cell function associated with the pathogenesis of 

type 2 diabetes. These studies demonstrate the  involvement 

of the cell-mediated islet autoimmune disease in the 

progression of the T2D disease and similarities in the islet-

specific T-cell reactivity between type 1 diabetes (T1D) and 

type 2 diabetes (T2D). 

 

2. Conclusions 
 

The question of differentiating between individual types of 

diabetes remains open. It is obvious that the currently used 

division into types of diabetes must be modified. It is more 

and more often raised that it should be assumed that type 1 

and type 2 diabetes are not as distinct as once believed, and 

diabetes mellitus appears to consist of autoimmune and non-

autoimmune syndromes in both adults and children. Such a 

division identifying diabetes patients as either autoimmune 

or non-autoimmune may come in handy when choosing the 

right therapy. This applies in particular to the application of 

immunomodulating agents targeted at arresting further β-cell 

autoimmune destruction, but also to making decisions on an 

early onset of insulin therapy in cases of autoimmunological 

diabetes. 

 

References 
  
[1] American Diabetes Association. 2. Classification and 

Diagnosis of Diabetes.Diabetes Care. 2017;40(Suppl 

1):S11-S24. 

[2] Tootee A, Warnock G, Ghahari A, Larijani B. New 

Horizons in Diabetology. J Diabetes Res. 

2016;2016:9075924. doi: 10.1155/2016/9075924. 

PMID: 26885532 

[3] Diaz-Valencia PA, Bougnères P, Valleron AJ. Global 

epidemiology of type 1 diabetes in young adults and 

adults: a systematic review. BMC Public Health. 2015 

Mar 17;15:255. doi: 10.1186/s12889-015-1591-y. 

[4] Diaz-Valencia PA, Bougnères P , Valleron AJ. 

Covariation of the incidence of type 1 diabetes with 

country characteristics available in public databases. 

PLoS One. 2015;10(2):e0118298. doi: 

10.1371/journal.pone.0118298.  

[5] Otto-Buczkowska E. [Diabetes – but what? Diagnostic 

problems and own observations] Diabetol Dypl 

2015;12(3):20-27 ISSN 1732-0844 

[6] Schwartz SS, Epstein S, Corkey BE, Grant SF, Gavin 

JR 3rd, Aguilar RB. The time is right for a new 

classification system for diabetes: rationale and 

implications of the ß-cell–centric classification schema. 

Diabetes Care 2016; 39: 179–118 doi: 10.2337/dc15-

1585. PMID: 26798148  

[7] Schwartz SS, Epstein S, Corkey BE, Grant SFA, Gavin 

Iii JR, Aguilar RB, Herman ME. A Unified 

Pathophysiological Construct of Diabetes and its 

Complications. Trends Endocrinol Metab. 2017 

Sep;28(9):645-655. doi: 10.1016/j.tem.2017.05.005 

[8] Thomas CC, Philipson LH. Update on diabetes 

classification. Med Clin. North Am. 2015;99:1-16. doi: 

10.1016/j.mcna.2014.08.015. PMID: 25456640 

[9] Corcillo A, Jornayvaz FR. [Classification of diabetes: 

an increasing heterogeneity]. Rev Med Suisse. 

2015;11:1234-1237. PMID: 26211283  

[10] Fröhlich-Reiterer EE, Rosenbauer J, Bechtold-Dalla 

Pozza S, Hofer SE, Schober E, Holl RW; DPV-Wiss 

Study Group and German BMBF Competence 

Networks Diabetes mellitus and Obesity. Predictors of 

increasing BMI during the course of diabetes in children 

and adolescents with type 1 diabetes: data from the 

German/Austrian DPV multicentre survey. Arch Dis 

Child. 2014;99(8):738-43. doi: 10.1136/archdischild-

2013-304237.  

[11] Nazim J, Starzyk J. [Obesity in children and adolescents 

and diabetes]. Przegl Lek. 2009;66(1-2):96-99. PMID: 

19485265 

[12] 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. PMID: 24424179 

[13] Guglielmi C, Del Toro R, Lauria A, Maurizi AR, 

Fallucca S, Cappelli A, Angeletti S, Lachin JM, Pozzilli 

P. Effect of GLP-1 and GIP on C-peptide secretion after 

glucagon or mixed meal tests: Significance in assessing 

B-cell function in diabetes. Diabetes Metab Res Rev. 

2017;33(6). doi: 10.1002/dmrr.2899. 

[14] Buzzetti R, Zampetti S, Maddaloni E. Adult-onset 

autoimmune diabetes: current knowledge and 

implications for management. Nat Rev Endocrinol. 

2017;13(11): 674–686, doi: 10.1038/nrendo.2017.99  

[15] Chwalba A, Otto-Buczkowska E. Type LADA (Latent 

Autoimmunological Diabetes in Adults) as important 

diagnostic problem in general medical practice: Case 

presentation. Med Metabol. 2015;19(4): 34–40. 

[16] Hummel M, Füchtenbusch M. [Type 1 diabetes, LADA, 

“double diabetes” - differential diagnosis and therapy]. 

MMW Fortschr Med. 2017; 159(8): 52–55, doi: 

10.1007/s15006-017-9579-4. 

[17] Hathout EH, Thomas W, El-Shahawy M, Nahab F, 

Mace JW. Diabetic autoimmune markers in children 

and adolescents with type 2 diabetes. Pediatrics. 2001 

Jun;107(6):E102. PMID: 11389300 

[18] Dib SA [Heterogeneity of type 1 diabetes mellitus]. Arq 

Bras Endocrinol Metabol. 2008 Mar;52(2):205-218. 

PMID: 18438531 

[19] Pozzilli P, Guglielmi C, Pronina E, Petraikina E. 

Double or hybrid diabetes associated with an increase in 

type 1 and type 2 diabetes in children and youths. 

Pediatr Diabetes. 2007;8 Suppl 9:88-95. DOI: 

10.1111/j.1399-5448.2007.00338.x PMID: 17991137  

[20] Pozzilli P, Guglielmi C. Double diabetes: a mixture of 

type 1 and type 2 diabetes in youth. Endocr Dev. 

Paper ID: ART20192422 10.21275/ART20192422 818 



International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

Index Copernicus Value (2016): 79.57 | Impact Factor (2017): 7.296 

Volume 7 Issue 12, December 2018 

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

2009;14:151-166. doi: 10.1159/000207484. PMID: 

19293582 

[21] Pozzilli P, Guglielmi C, Caprio S, Buzzetti R. Obesity, 

autoimmunity, and double diabetes in youth. Diabetes 

Care. 2011;34 Suppl 2:S166-170. doi: 10.2337/dc11-

s213. PMID: 21525450 

[22] Thomas CC, Philipson LH. Update on diabetes 

classification. Med Clin North Am. 2015;99(1):1-16. 

doi: 10.1016/j.mcna.2014.08.015. PMID: 25456640  

[23] Thewjitcharoen Y, Wanothayaroj E, Himathongkam T, 

Flanagan SE, Ellard S, Hattersley AT. Permanent 

neonatal diabetes misdiagnosed as type 1 diabetes in a 

28-year-old female: a life-changing diagnosis. Diabetes 

Res Clin Pract. 2014;106(2):e22-4. doi: 

10.1016/j.diabres.2014.09.003.  

[24] Timsit J, Saint-Martin C, Dubois-Laforgue D, Bellanné-

Chantelot C. Searching for Maturity-Onset Diabetes of 

the Young (MODY): When and What for? Can J 

Diabetes. 2016;40(5):455-461. doi: 

10.1016/j.jcjd.2015.12.005.  

[25] Amed S, Oram R. Maturity-Onset Diabetes of the 

Young (MODY): Making the Right Diagnosis to 

Optimize Treatment. Can J Diabetes. 2016 

Oct;40(5):449-454. doi: 10.1016/j.jcjd.2016.03.002.  

[26] Machnica L, Otto-Buczkowska E, Jarosz-Chobot P. The 

dilemmas in differential diagnosis of types of diabetes 

in adolescent patients. [in] Handbook of Type 1 

Diabetes Mellitus: Etiology, Diagnosis, and Treatment. 

Aucoin L, Prideux T (eds) Nova Science Publisher, 

Hauppauge NY, USA 2010:467-479 

[27] McDonald TJ, Colclough K, Brown R, Shields B, 

Shepherd M, Bingley P, Williams A, Hattersley AT, 

Ellard S. Islet autoantibodies can discriminate maturity-

onset diabetes of the young (MODY) from Type 1 

diabetes. Diabet Med. 2011;28:1028-1033. doi: 

10.1111/j.1464-5491.2011.03287.x. 

[28] Otto-Buczkowska E, Jarosz-Chobot P, Machnica L. 

Diabetes mellitus type 1, type 2 or type 1.5 - dilemmas 

in making proper diagnosis. DDK/ECD 2008;8:91-94 

ISSN 1643-3165 ICID: 878172  

[29] Park Y, Wintergerst KA, Zhou Z. Clinical heterogeneity 

of type 1 diabetes (T1D) found in Asia. Diabetes Metab 

Res Rev. 2017;33(7). doi: 10.1002/dmrr.2907.  

[30] Brooks-Worrell BM, Iyer D, Coraza I, Hampe CS, 

Nalini R, Ozer K, Narla R, Palmer JP, 

Balasubramanyam A. Islet-specific T-cell responses and 

proinflammatory monocytes define subtypes of 

autoantibody-negative ketosis-prone diabetes. Diabetes 

Care. 2013;36(12):4098-103. doi: 10.2337/dc12-2328  

[31] Brooks-Worrell B, Narla R, Palmer JP. Islet 

autoimmunity in phenotypic type 2 diabetes patients. 

Diabetes Obes Metab. 2013;15 Suppl 3:137-40. doi: 

10.1111/dom.12167. Review. PMID: 24003930 

Paper ID: ART20192422 10.21275/ART20192422 819 




