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Case 1
潘銘麒, a 13 y/o male (76/10/22), was brought to our OPD on 88-1-16 with the chief complaint of glucosuria when physical check-up at school. Random blood sugar showed 158 mg/dl. OGTT revealed 0’ 167, 30’ 186, 60’ 287, 120’ 318, 180’ 289. C-peptide AC: 13.4, HbA1c: 8.5%. His family history showed that his grandfather had DM Hx. His BW: 83 kg, Ht: 165 cm. BMI: 30.5. MODY was impressed. Diet control was given initially but his BS became higher, then,. Glucophage 1# qd-bid was given . His BS control: 158-123-322 (diet control( glucophage 1# qd)-90-88-87-116-90-107-100-102-123-162-210 (glucophage 1#qd->bid)-123. 

Case 2
周傳傑, a 14 y/o male (75/09/09), was admitted to our Ped ward on 88-4-19 with the chief complaint of fever off and on for 4 days with neck mass. During admisison, blood sugar showed 271 mg/dl. Serum ketone (+), Sosm: 294 mosm/kg. C-peptide AC: 5.33 ng/ml, Insulin AC: 9.8 uIU/ml. His family history showed that both his parents had DM Hx. His BW: 62 kg, Ht: 160 cm. BMI: 24.2. MODY was impressed. Insulin therapy (Monotard 7U qd) was given initially, then, shifted into Glucophage 1# bid. His BS control: 111-104-142-105-119-107-92-119-140-132-155-135-114-139 (Glucophage 1# bid)-271 (Glucophage 1# tid)-191-142. His BW increased from 62-65-66-68-70-71-68 kg. 

Case 3 
黃法銘a 16 y/o male (73/11/08), was admitted to GI ward on 89-4-10 with the chief complaint of general weakness, poor appetite, nausea, jaundice with tea-color urine for 2 days, his BW loss 5 kg/wk. He had hyperthyroidism history for 1 yr with Tx. Abd echo: parenchymal liver disease. His serum GOT: 26.6-36.0, GPT: 32.2-45.2, T bil:8.28-4.20-2.02, D bil: 0.91-0.62-0.83, Anti-HCV (-), HbsAg (-), AFP: 1.1, BS: showed 337 mg/dl. Serum ketone (+), Urine ketone (++), Sosm: 308. C-peptide AC: 1.3. PC: 1.4, HbA1c: 10.2%. T3: 277, T4: 16.1, TSH:0.007, AmiA: 1: 6400, ATA: <100 .No family history of DM can be traced. His BW: 50 kg, Ht: 182 cm. BMI: 16. Type I DM, newly diagnosed with hyperthyroidism was impressed. Insulin therapy (Mixtard 28/13 U H bid) and Tapazole +Inderal 1# tid was given. After discharge, his BS control:337-273-209-146-138 (adjust dosage to 26/10U)-212, His BW: 50-54-61-63 kg.

Definition and history of Maturity onset diabetes of the youth
Early 1960s-Fajans and co-workers-University of Michigan-a singular form of 

  familial, nonobese, youth onset, non-insulin-dependent DM first recognized-many 

  of these pts response to OHA.

1964-Fajans coined the term “maturity-onset diabetes of the youth (MODY)”.

Mid-1970s-Tattersall published 3 cases of autosomal dominant inheritance in MODY.

1 year later-Tattersall and Fajans reported another 26 MODY families with dominant 

  inheritance-many MODY families displayed 3 or more affected generations

MODY subsequently described in various European, Latin, African, and Asian 

  populations.

The complications in MODY are likely to be proportional to the extent and duration 

  of hyperglycemia.

Classification of MODY syndromes
Classic MODY-age at onset < 25 years, correction of fasting hyperglycemia without 

  insulin for at least 2 years following diagnosis, nonketotic disease, and an 

  autosomal dominant (AD) mode of inheritance.

Classic MODY is slowly progressive, mild or asymptomatic, and is non-insulin 

  requiring initially. Many pts are only diagnosed by OGTT.

ADM--1987, MODY variant occurring in young African-Americans was described—

  age at onset <40 years, initial acute onset of disease indistinguishable from type 1 

  diabetes with ketosis or even ketoacidosis possible at disease onset, the need for 

  insulin replacement therapy to correct fasting hyperglycemia for months to years 

  following diagnosis, followed months to years later by the development of a non-

  insulin-dependent course, and an autosomal dominant mode of inheritance—the 

  term “atypical diabetes mellitus of African-Americans” or ADM coined.

Caucasian pts with MODY are predominantly lean, 50% ADM are obese.

Children and adolescents with type 2 DM (but not MODY) are uniformly extremely

  or morbid obese.

Frequency of MODY varies widely among different populations-0.14% in Germany, 

  3% in England, 4.8 % in Madras, India.

Froguel-10% Caucasian French families with type 2 DM has MODY.

The families of pts with ADM display high frequency of diabetes.

75% ADM families-multigenerational inheritance of ADM traced.

Most Caucasians MODY explained by MODY1, MODY2, or MODY3 mutations.

No families of African origin with MODY1, MODY 2, MODY3.

Minority of all MODY pedigree (-15%) are not explained by MODY1, MODY2, MODY3 mutations, only 5% of the MODY1, MODY2, and MODY3-negative

 families are of African-American origin—classic MODY as seen in Caucasians is 

 very rare in African-Americans.

At least 5 different single gene (monogenic) defects can produce MODY phenotypes.

The term MODY syndromes-used to refer collectively to a group of disorders 

  characterized by diabetes onset in youth, a long term non-insulin-dependent clinical 

  course, and an autosomal dominant inheritance.

Classic MODY is chronic and subtle in onset, whereas ADM presents acutely with 

  severe symptoms.

Insulin secretion in classic MODY is variable depressed; lower than in type 2 DM but 

  higher than in type 1 DM.

Classic MODY is an uncommon cause of diabetes-5% cases of youth onset diabetes, 

  whereas ADM accounts for at least 10% of cases of youth onset diabetes among 

  African-Americans.

Comparison Between MODY Syndromes and Type 1 and 2 Diabetes--Table 1

Type 1 DM-most severe in terms of hyperglycemia & ketosis.

Classic MODY and type 2 DM-clinically least severe.

All of the MODY syndromes result from varying degrees of insulinopenia, thus 

  defining the MODY syndromes as genetic defects in beta-cell function .

Type 1 DM-specific HLA haplotypes in families and HLA-DR3, DR4, DQB1*0302, 

  and DQB1*0201.

None of the MODY syndromes are associated with HLA haplotypes or alleles.

MODY is not associated with variations in the hypervariable region of insulin gene.

Patients with ADM lack islet cell autoantibodies, glutamic acid decarboxylase 

  autoantibodies, IA-2 autoantibodies, and increased frequencies of HLA alleles 

  associated with type 1 diabetes.

The Biology of Insulin Gene Regulation in The Beta Cell
The Beta cell is unique-ability to produce insulin.

Beta-cell limited expression of insulin is a consequence of the regulation of insulin

  gene transcription initiation by transcription factors.

Transcription factors are proteins that bind to segments of DNA (silencers, enhancers, 

  promotors)-transcription factors will form homodimers or heterodimers with other 

  transcription factors when binding to DNA. Many Beta-cell transcription factors

  regulate both insulin gene transcription and development of the pancreas, islets, and 

  beta cells during organogenesis-the first 400 base pairs (bp) of the insulin gene 

  promotor directs insulin expression to the beta cell. Many transcription factors 

  influence insulin gene transcription.

4 of 5 molecular mutations that cause classic MODY are transcription factor 

  mutations-Table 2. 

Clinical, Genetic, and Metabolic Characteristics of the MODY Syndromes
Pts with MODY found to have widely variable levels of insulin responses to insulin 

  secretagogues with preservation of insulin secretion over time.

Jialal--hyperinsulinism in pts with non-insulin-dependent diabetes of youth, 75% 

  had a parent affected with diabetes.

Naidoo-in Indian pts with MODY, hyperinsulinemic responses to oral glucose 

  recorded with loss of 1st-phase insulin response to IV glucose.

A variety of gene mutations cause MODY-heterogenous nature of MODY.

The distribution .of cause of MODY varies in different parts of the world-Table 3.

Dussoix-51 nonobese French pts with type 2 DM with disease onset before 40--37% 

  consistent with MODY.-3 pts with MODY2, one displayed A3243G 

  mitochondrial DNA mutation, one had autoimmune diabetes.

The most pts with MODY (68%)-no etiology was uncovered.

MODY1 (HNF-4)
Family studies in the large RW pedigree initially described linkage between the 

  inheritance of MODY and a region of chromosome 20 (20q12-q13.1) near the gene 

  encoding adenosine deaminase (ADA) (chromosome 20q13.11).-name MODY1.

  -HNF-4 (MODY3 caused by hepatocyte nuclear factor-1a (HNF-1 ) mutations)

Several HNF-4 mutations described in MODY1-Q268X, F75fsdelT, K99fsdelAA, 

  R127W, R154X, and E276Q.; in type 2DM-V255M and V393I.

Among all MODY families, linkage to chromosome 20q12-q13.1 is uncommon and 

  HNF-4 mutations are uncommon causes of MODY.

Pts in RW pedigree, in whom diabetes develops, pass from a stage of normal glucose 

  tolerance on OGTT to impaired glucose tolerance to postprandial hyperglycemia, 

  and finally to a stage of frank fasting hyperglycemia.

MODY1 can be asymptomatic for 3-4 decades.

The age at diagnosis is not equivalent to the age at onset of diabetes because of 

  delayed diagnosis from the mild initial course of the disease.

With increasing duration of disease, there is progressive decline in insulin secretion.

Any decrease in insulin action is a consequence of insulinopenia and not a primary 

  problem with insulin resistance.

Fajans-pts in the RQ pedigree were insulinopenic, there was a great variability in 

  insulin secretion-because MODY is a genetically heterogenous disorder that lead to 

  metabolic heterogeneity.

The first study-look at beta-cell funciton in MODY1—used the frequently sampled 

  IVGTT approach, measured acute insulin response (AIRglu) and insulin sensitivity 

  (S1)-found that the AIRglu was normal to nondiabetic individuals who carries the 

  MODY1 allele, S1 was also normal.

Using another approach-after 10-12 hr fast, glucose was constantly infused (0.033 

  mmol/kg/min) during a 4-hr equilibrium period followed by 12 hours during which 

  C-peptide and glucose was drawn every 10 minutes—insulin secretion rates (ISRs) 

  Were derived—nondiabetic subjects and diabetic subjects displayed a decreased 

  average C-peptide conc. And a decreased amplitude of insulin secretory 

  oscillations.—concluded that disordered insulin secretion and not insulin resistance 

  was the primary genetic defect of MODY1.

Byrne-stepped (graded) glucose infusion protocol—between 90-126 mg/dl—ISR in 

  MODY1 was no different between marker (+) and marker (-) family members 

  (controls), Above 126 mg/dl, the ISR flattened out in marker (+) family. (Figure 

  1,2)

Herman-studying glucagon responses as well as insulin responses to nonglucose 

  stimuli—basal state, glucagon secretion in response to arginine was lower in both 

  marker (+) diabetic and marker (+) nondiabetic. Insulin secretion decreased.

(concluded that HNF-4 mutation affected alpha-cell function as well as beta-cell 

  function. In Q268X-positive family members, insulin secretion in response to 

  nonglucose secretagogues was defective. Defects in insulin secretion in response to 

  both glucose and nonglucose stimuli suggest that the HNF-4 mutations occur at a 

  metabolic point distant to the effects of glucose and nonglucose stimuli.

MODY2 (GCK)

Froquel in 1992 –study of MODY inheritance in 16 affected French families—14 of 

  15 displayed a positive linkage between GCK and MODY.—MODY2, 45 GCK 

  mutations have been described.

Glucokinase mutations-produce a decline in -cell sensitivity to plasma glucose; 

  insulin is not released until PG levels are elevated into the mildly hyperglycemic 

  range.

With advancing age-modest decline in beta-cell function (less than MODY3)

Plasma glucose levels in glucokinase deficiency are approximately 40 mg/dl higher 

  than in controls but 100mg/dl below classic type 2 diabetes.

Glucokinase mutations causes modest degrees of hyperglycemia.

Clinical diabetes develops in approximately 50% glucokinase mutations.

Newborns carrying glucokinase mutations are approximately 500 g lighter than 

  unaffected siblings—reflects mild insulinopenia in utero.

Pts with MODY2 display hyperglucagonemia.

Polonsky-stepped (graded) glucose infusion protocol in MODY2—the pattern was 

  very different from MODY1 and MODY3 ISR versus glucose.

Even at glucose levels below 126-144 mg/dl, the ISR was lower in MODY2.

At glucose conc. >144, the ISR rose in MODY2.

The ISR-glucose response curve is shifted to the right in MODY2, consistent with a 

  defect in glucose sensing as the predominant beta-cell disorder.

Pueyo-studied insulin responses to nonglucose secretagogues in MODY2—stimuli 

  downstream or distal to glucose entrance into the beta cell can prompt the beta cell 

  to secrete insulin in MODY2. Because MODY2 glucokinase mutation is a very 

  early step in beta cell glucose sensing., and, by bypassing this step with an amino 

  acid beta cell stimulus, insulin secretion is still near normal.

Japan-suggests that decreased hepatic uptake of glucose can contribute to 

  hyperglycemia in individuals with glucokinase mutation.

Because glucokinase is expressed in hepatocytes as well as beta cells and almost all 

  glucokinase mutations are shared by hepatocytes and beta cells.

Velho-measured hepatic glucose flux in fasting and postprandial states in glucokinase-

  deficient nondiabetic subjects-fasting glycogen was not decreased. Following 

  meals, glycogen content did not increase as much as controls. Gluconeogenesis was 

  also greater in glucokinase subjects—there is disordered hepatic metabolism as 

  well as disordered beta cell function in MODY2.

MODY3 (HNF-1).   .

In early 1990s in French families—disease not explained by MODY1 and MODY2 

  linkages—genome scanning was carried out.

50% diabetes found to linked to microsatellite markers on chromosome 12q-MODY3.

Menzel-localized MODY3 to a 5cM interval on chromosome 12q.

Yamagata-further mapped MODY3 to a 3cM interval at chromosome 12q24.2.

14 known genes were began to be sequenced—9th gene sequenced-encoding 

  hepatocyte nuclear factor-1, TCF-1 (interferon production regulator factor 

  (HNF1), albumin proximal factor)], displayed mutations confirming that HNF-1 

  was MODY3.

9 HNF-1 mutations were initially described-P291fsinsC, P379fsdelCT, 

  T547E48fsdelTG, R131Q, P447L, IVS5nt-2A->G, and IVS9nt+1G->A.

Further research, more than 45 unique HNF-1 mutations been described.

Glucokinase and HNF-1 mutations-are most common recognized causes of MODY.

Frayling-73% MODY families in United Kingdom displayed HNF-1 mutations.

6% of early onset type 2 DM had HNF-1 mutations.

Hansen-described HNF-1mutations in 56% Danish MODY families.

26% North American and Finnish MODY families-linked to HNF-1.

No evidence suggests that germline mutations in HNF-1 commonly contribute to 

  late onset, obesity-associated type 2 DM.

MODY3 display substantial variations in phenotype within and between pedigrees.

MODY3 can affect birth weight, similar to GCK mutations (lower birth weight).

  -their birth weight is 120g less than that of controls.

1996-stepped (graded) glucose infusion protocol was used to analyze beta-cell 

  function in marker (+) nondiabetic MODY3 individuals identified by linkage to 

  chromosome 12 using microsatellites.

<144 mg/dl, ISR similar between MODY3-nondiabetic marker(+) and controls.

>144 mg/dl rate of rise in ISR in marker (+) was significant lower than in controls.

· MODY-diabetic marker (+) individuals displayed lower ISRs.

   The ISR versus glucose pattern in MODY3-nondiabetic marker (+) was very 

   similar to MODY1.

   MODY subjects did show modest potentiation (increases) in ISR values following 

   glucose exposure.

MODY4 (IPF-1)

Insulin promotor factor-1 (IPF-1)-many different names: PDX-1 for pancreatic 

  duodenal homeobox-1, IDX-1 for islet duodenum homeobox-1, and STF-1.

IPF-1 illustrates how certain transcription factors involved in the regulation of insulin 

  gene transcription as well as organogenesis. IPF-1 knockout mice display 

  pancreatic agenesis with a failure of the pancreatic bud to grow. 

Stoffers-identified a mutation in IPF-1 that causes MODY4 when the mutated gene is 

  present in the heterozygous state and pancreatic agenesis when the mutated gene is 

  present in the homozygous state.

In the IPF-1 gene, there was a cytosine © deletion at coden 63 (△Cmt) within the 

  transcriptional transactivation domain that produced a frameshift mutation.

Unfortunately, a detailed study of insulin dynamics in MODY4 (IPF-1 mutation 

  heterozygotes) has not been published.

Strong histories of diabetes were present on both sides of the family in an infant with 

  pancreatic agenesis and a homozygous IPF-1 mutation.

In the extended pedigree that harbors MODY4, the mean age at onset of diabetes is 35 

  years, with a range of 17 to 67 years.

MODY5 (HNF-1)
Japanese researchers-HNF-1 (TCF2) for a possible relationship to MODY.

In 1 of 57 Japanese MODY pedigrees, a mutation in HNF-1 recognized-R177X.

In addition to diabetes, R177X was associated with nephropathy.

One other mutation in HNF-1 has been described (A263fsinsGG).

HNF-1 is believed to regulate HNF-4 transcription, which, in turn, regulates HNF-

  1 gene expression.

Initial report-3 subjects with the MODY5 HNF-1R177X mutation described—

  a Japanese mother and 2 of 3 affected children (1 not genotypes for HNF-1).

  At age 67 years with diabetes onset at age 40 years, the mother was treated with 

  insulin, had PDR, and exhibit CRF. At age 36, after 26 years of diabetes, the 

  daughter (who was also the proband), was treated with insulin and also displayed 

  PDR and CRF. The 31-year-old son who had diabetes onset at age 15 was treated 

  with insulin and demenostrated proteinuria.

The 2nd report of an HNF-1 mutation included a description of renal cysts in family 

  members who carried the HNF-1 A263fsinsGG mutation. Diabetes onset in this 

  family ranged from 14-61 y/o.

Affected diabetic family members displayed CRF and hypertension or a history of 

  pregnancy-induced hypertension.

( suggest that normal HNF-1 function may be required for normal nephron   

  development in the fetus, in the absence of normal HNF-1 function, there is  

  progressive renal disease.

Atypical Diabetes Mellitus
Among 10 ADM pedigrees that studied-mutations in glucokinase and mitochondrial 

  DNA have been detected in single families.

13 GCK regions [the GCK b-cell promotor, exon1a(1B: beta cell), 1b(IH:hepatocyte), 

  1c(2A:hepatocyte), 2 to10, intron 5, and the intervening sequences adjacent to these 

  exons] from ADM probands in 12 families were sequenced.

In studies GCK b-cell promotor, no differences detected in the frequencies of 

  polymorphic bases at –282 bp, -194 bp, or –30bp.

In 1 obese pt with ADM, a 17 y/o African-American male who died of complications 

  of DKA shortly after diagnosis, exon 3 studies revealed a missense mutation at 

  GCK codon 108 with the substitution of phenylalanine for tyrosine (Y108F). 

  Diabetes was Dx in this pts mother before she reached 40 years, and the mother had 

  relatives with diabetes. The mother was not treated with insulin. The proband 

  lacked islet cell cytoplasmic autoantibodies, glutamic acid decarboxylase 

  autoantibodies, IA-2 autoantibodies, HLA-DQB1*0302, and HLA-DQB*0201, and 

  was positive for HLA-DQB1*0602, which is protective of type 1 diabetes.

Because the recognized association of the mitochondrial A3243G mutation with type 

  2 diabetes, In the A3243G mutation, adenosine (A) is replaced by guanosine (G) at 

  position 3243 in the mitochondrial tRNALeu(UUR). Using sensitive measures-no 

  A3243G mutations were found in any pts with ADM.
However when the area around 3243 (3130 to 3423 bp) was studied using single-

  strand conformation polymorphism (SSCP) analysis of a PCR amplified product, 4 

  subjects from a single family (the”W” pedigree) displayed a unique SSCP pattern-

  sequencing positions 3130 through 3423 revealed a point mutation at mitochondrial 

  DNA nuclotide posiiton 3308 where thymidine was replaced with cytosine (e.g., 

  the “T3308C” mutation). this change appeared to be a homoplastic mutation 

  because there was no signal for T detected in either direction on sequencing.

  This segment of mitochondrial DNA included 100 bp of the 3’ portion of the 

  16SrRNA (total size of the 16SrRNA, 1559bp); 75 bp of tRNA Leu(UUR) (the 

  complete tRNA); a 2 bp spacer region; and 117 bp of NADH dehydrogenase 

  subunit 1 (ND1) (total size of ND1, 956 bp).

Beta cell function in ADM subjects-oral mixed meal (Sustacal, Mead Johnson, 

  Evansville, IN) tolerance tests—after an overnight fast, 7 cal/kg (to a maximum 

  400 calories) was consumed over less than 5 minutes. C-peptide and serum glucose 

  levels measured at baseline and at +30,+60, +90, and +120 minutes (Figure 3).

  When compared with the ratio in controls, fasting C-peptide relative to serum 

  glucose was markedly deficient in ADM pts.

Fasting C-peptide to serum glucose ratios for pts with ADM were intermediate 

  between the ratios for African-American pts with type 2 DM and type 1 DM.  

In fact, throughout the entired mixed meal tolerance test, marked deficiencies in 

  insulin secretion were noted. Pt with ADM do display a severe beta-cell defect that 

  is at least as severe clinically as that observed in MODY1 and MODY3.

Plotting fasting C-peptide versus duration of disease  demonstrates a progressive fall 

  in C-peptide secretion versus time in African-American pts with type 1 diabetes 

  and type 2 diabetes, whereas this observation is not true in ADM (Figure 4)

Longitudinal studies of ADM illustrated preserved insulin secretion in 5 of 8 subjects.

Although beta-cell dysfunction in ADM is severe, the dysfunction is usually not 

  progressive or unremitting.

In MODY3 and to a lesser degree in MODY 1, insulinopenia is usually progressive.

1st phase Insulin response to IV glucose is also deficient in ADM (Figure 5).

Preserved 1st phase insulin response in nondiabetic individuals with MODY1 and 

  MODY2 mutations.

MODY3 show a decline in acute-phase insulin release between 0 and + 10 minutes 

  after IV glucose when compared with controls, have a better 1st-phase insulin 

  response than pt with ADM.

Pt with ADM display hyperglucagonemia to a degree inversely proportional to the C-

  peptide level; therefore, although the beta cells in ADM are clearly dysfunctional, 

  there is no evidence for a pan-islet lesion.

In MODY1, alpha cells may also be defective. There is no evidence of depressed 

  insulin binding to peripheral blood monocytes in pts with ADM, rulling against a 

  primary problem in insulin sensitivity.

Treatment Of MODY Syndromes
Fajans—Many MODY managed with sulfonylureas for periods as long as 40 years.

Glucokinase deficiency produces only modest hyperglycemia, whereas other forms of 

  MODY, including ADM, produce more pronounced hyperglycemia.

Glycemic control is important because complications occur in MODY, even in young 

  adulthood.

DCCT-HbA1c ideally be maintained near 7% or less.for classic MODY, this goal 

  should be achievable with diet modificaiton, exercise, and if necessary, OHA.

No studies of pts with MODY compared specific types of sulfonylureas.

Many pts with ADM require insulin for contro, of hyperglycemia. Although pts with 

ADM usually initially treated with insulin to control severe hyperglycemia or 

  ketosis or even ketoacidosis, after 1 or more years of diabetes, many can be 

  managed with oral agent.

In an obese pt with MODY, some measure of insulin resistance independent of the 

  diabetes wound not be unexpected.

SUMMARY
MODY characterized by early onset diabetes inherited in an AD pattern.

Classic MODY occurs predominantly in Caucasians and presents before age 25, is 

  nonketotic, and is generally not insulin-requiring.

Less than 5% of cases of childhood diabetes in Caucasian are caused by MODY.

ADM is a subtype of MODY that occurs in approximately 10% of African-Americans 

  with youth onset diabetes.

In contrast tomMODY in Caucasians, ADM present clinically as acute onset disbetes 

  often associated with BW loss, ketosis, and even DKA.

Approximately 50% pts with ADM< are obese.

At onset, ADM cannot be distinguished from type 1 diabetes. Months to years 

  following diagnosis, a non-insulin-dependent clinical course develops in ADM

Mutations in 5 genes can cause MODY, there genes encode hepatocyte nuclear factor-

  4a (HNF-4a, MODY1), glucokinase (MODY2), hepatocyte nuclear factor-1a 

  (HNF-1a, MODY3), insulin promotor factor-1 (IPF-1, MODY4), and hepatocyte 

  nuclear factor-1b (HNF-1b,MODY5).

These monogenic forms of MODY have been used as model systems to investigate 

  the inheritance and pathophysiology of type 2 diabetes.

Clinicians should be able to diagnose MODY.

Type 1 diabetes, the most common form of diabetes in Caucasians, is always insulin-

  requiring for control and survival, whereas pts with MODY do not usually require 

  long-term insulin for survival.

Diagnostic confusion can lead to inappropriate management and pt expectations.

Primary care physician must be alert to avoid therapeutic confusion when pt with 

  ADM enter into a non-insulin-dependent stage.

Table 4—an approach to the diagnosis od childhood diabetes.

The majority of youth onset diabetes remains type 1; however, the frequency of type 2 

  diabetes rising in obese children & adolescents & esp. in obese minority youth.

The diagnosis of MODY can be made through a careful review of the pt’s clinical 

  course, severity of hy6perglycemia, and family history.

The identification of islet autoantibodies is confirmatory evidence of autoimmune 

  (type1 DM).

Routine molecular genetic studies to search for the various MODY mutations should 

  be limited to research investigations.

In the future, the availability of gene chip technology may allow rapid screening of 

  mitochondrial and MODY mutations.
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