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Editorial

The term ‘double diabetes’ was first used by Teupe et al.,[1] who 
noted that a proportion of their type 1 diabetes mellitus (T1DM) 
patients had a higher insulin requirement, poorer glycaemic 
control and higher body mass index (BMI) than the rest of 
their patients. The strong family history of type 2 diabetes 
mellitus (T2DM) in these patients led the authors to propose 
the name ‘double diabetes’. In the original study by Teupe 
et al.,[1] the prevalence was around 16%. The prevalence of 
double diabetes appears to have increased rapidly since then. 
However, the criteria used to define double diabetes may cause 
variation in the estimated prevalence. Recent data suggest that 
the BMI of T1DM patients may be higher than in the general 
population.[2] Using obesity as a criterion, the prevalence of 
double diabetes would be around 30% while if the presence 
of metabolic syndrome is used to define double diabetes then 
the prevalence would be almost 50%.[3] A more accurate way 
to define double diabetes would be based on insulin sensitivity 
parameters such as estimated glucose disposal rate (eGDR). 
A large data set from Sweden suggests that, based on eGDR, 
the prevalence of double diabetes could be above 50%.[4] A 
recent study from the United Kingdom reports the prevalence 
of double diabetes to be even higher (57.9%).[5] The figures 
from India appear to be more reassuring. A study from Delhi 
reported double diabetes prevalence to be 7%, while another 
study from Pune reported metabolic syndrome in 4.5% of 
patients with T1DM.[6,7] However, the population in Indian 
studies is younger and possibly from underprivileged sections 
of society, where obesity may not yet be rampant. Furthermore, 
these studies did not use eGDR to diagnose double diabetes, 
which may have led them to report a lower prevalence of 
double diabetes.

Double diabetes has serious consequences for the complications 
of diabetes.

Data as far back as that from the Diabetes Control and 
Complications Trial (DCCT) show that higher baseline insulin 
resistance (estimated from eGDR) was associated with a higher 
risk of both macro‑ and microvascular complications. The 
prevalence of metabolic syndrome increased from baseline 
to 9‑year follow‑up in both conventionally and intensively 
treated groups.[8] Interestingly, DCCT excluded patients 
who had obesity, hypertension, hypercholesterolaemia and 
established vascular disease. In the Pittsburgh Epidemiology of 
Diabetes Complications (EDC) cohort, the BMI of the patients 
increased by seven times over a 20‑year follow‑up period. 
The 10‑year cardiovascular event rate in the Pittsburgh EDC 
cohort was 10%.[9] The prospective cohort derived from the 
DCCT, called the Epidemiology of Diabetes Interventions and 
Complications (EDIC) study, showed that the highest quartile 
in terms of weight gain in the intensive arm showed the highest 

increase in cardiovascular risk factors such as blood pressure, 
low‑density lipoprotein (LDL) cholesterol, higher waist: hip 
ratio and more atherogenic lipid profile.[10]

The risk of microvascular complications with double 
diabetes is also increased. The SEARCH for diabetes in 
youth (SEARCH) study reported that obesity, high LDL 
and low high‑density lipoprotein (HDL) were risk factors 
for peripheral neuropathy in T1DM.[11] Similarly, the risk of 
cardiac autonomic neuropathy is more in those with obesity 
and dyslipidaemia.[12] The risk of retinopathy is also higher in 
obese T1DM.[13]

Under low portal venous insulin concentrations in T1DM (in 
contrast to T2DM), the activity of hepatic lipase (HL) is 
reduced—reduced HL activity preserves the HDL cholesterol 
content of lipoprotein. The emergence of insulin resistance 
negates this advantage. Most patients with T1DM have high 
HDL cholesterol; however, a subset of T1DM has lower HDL 
associated with high triglyceride (TG) and LDL (mimicking 
T2DM dyslipidaemia). This subset is at a higher risk of 
cardiovascular events. As reported in the FinnDiane study, 
poor glucose control combined with obesity and insulin 
resistance along with an atherogenic lipid profile is among the 
phenotypes associated with the highest mortality in T1DM. 
This highlights the importance of recognising and addressing 
double diabetes.[14]

Factors pointing to the presence of double diabetes include 
high total daily insulin doses, family history of type 2 
diabetes mellitus, central obesity, hypertension and low 
HDL cholesterol. However, total daily insulin dose does not 
predict cardiovascular events as well as eGDR does. eGDR 
has emerged as a sensitive and specific marker of metabolic 
syndrome in T1DM. An eGDR < 7.32 mg/kg/min had an 85% 
sensitivity in detecting metabolic syndrome.[15] An Indian study 
using an eGDR cut‑off of 8 mg/kg/min reported that 16.8% of 
their T1DM subjects had insulin resistance.[16] A recent Indian 
study found that eGDR estimated by the SEARCH equation 
had the highest sensitivity and specificity in diagnosing 
metabolic syndrome in T1DM.[17] Another study from India 
suggests that parental metabolic syndrome was strongly 
correlated with metabolic risk and double diabetes.[18]

Strategies to reduce insulin resistance in T1DM can play a 
crucial role in reducing the mortality associated with double 
diabetes. Lifestyle intervention can play an important role in 
this regard. Several small studies have shown that exercise 
training performed over a 6‑ to 12‑week period can produce 
improvements in insulin sensitivity ranging from 23 to 60 
per cent.[19,20] Improvement in HDL cholesterol along with 
reductions in LDL cholesterol, waist circumference and blood 
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pressure has also been noted in T1DM patients after three 
months of exercise training.[21] Data on the effect of diet on 
insulin resistance in T1DM are scanty—a recent meta‑analysis 
on the effect of diet on metabolic syndrome in these patients 
could only include only four eligible studies. Weight loss was 
present with several dietary strategies, but weight maintenance 
was seen only with fasting or intermittent fasting regimens. 
Apart from weight, there were no significant effects on 
the metabolic syndrome.[22] Although data are lacking, it is 
understood that an unhealthy diet is a major contributor to 
weight gain, which is the harbinger of double diabetes.

Studies with thiazolidinediones are not very encouraging. 
Pioglitazone resulted in weight gain in adolescent T1DM 
patients, without showing any improvement in insulin dose, 
haemoglobin A1c (HbA1c) or lipid profile.[23] In a study from 
India, pioglitazone caused a modest reduction in HbA1c 
without any changes in insulin requirements, weight or lipid 
profile.[24] Rosiglitazone also led to weight gain but reduced 
insulin doses by 11% in overweight adult T1DM subjects.[25] 
Sodium‑glucose transporter‑2 (SGLT‑2) inhibitors are now 
approved for adjunctive use with insulin in adult T1DM 
patients in some countries.[26] While these drugs show the 
potential for reduction in both insulin doses and weight, the 
risks of diabetic ketoacidosis and genitourinary infection 
preclude their widespread use.[27] The cost of these drugs may 
also be prohibitively high for underprivileged T1DM subjects 
who are already struggling to bear the cost of insulin and insulin 
delivery devices.[28] Similarly, limited data with glucagon‑like 
peptide‑1 (GLP‑1) agonists indicate that they can reduce both 
insulin doses and body weight in T1DM patients, but the cost 
of therapy and gastrointestinal adverse effects are important 
concerns.[29]

With the new brigade of pharmacotherapy having its issues, 
the spotlight seems to shift to the age‑old drug, metformin. 
Metformin use in T1DM causes a reduction in insulin dose, 
HbA1c, body weight and cholesterol levels.[30] Similar findings 
have been reported in more recent studies.[31,32] At the same 
time, metformin is cheap and rather well tolerated except for 
mild gastrointestinal complaints. Prevention, it is said, is better 
than cure. In this issue, Oza et al. explore the role of metformin 
in preventing double diabetes in adolescents with T1DM.[33] 
They found that a three‑month therapy with metformin leads 
to an almost 50% reduction in the risk of developing double 
diabetes. Although performed in a small sample, this study is 
important as very little data are available on double diabetes 
and its prevention from India. There is an urgent need for more 
studies with a larger sample size on the prevention of double 
diabetes. If more data favour the use of metformin, it may be 
prudent to advise routine use of metformin with insulin in all 
T1DM patients who are either overweight/obese or have a low 
eGDR. Considering both the large number of T1DM patients 
and the rapid increase in obesity rates in India, double diabetes 
can soon emerge as a major health problem in India. More 
research work in all aspects of double diabetes in general and 
its prevention in particular is the need of the hour.
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