2003 Endocrine extra question

Woman with long standing history of Type I DM, known to have gastroparesis and lipohypertrophy.  She has a severe hypoglycaemic episode.  Predicitve factor for further episode in the next 24 hours?
a) lipohypertrophy
b) current episode
c) gastroparesis
Answer B (see below)

IDENTIFICATION OF PATIENTS AT GREATEST RISK — Severe hypoglycemia can be defined as an episode that is undetected by the patient or is detected so late that intervention by someone else is required to inject glucagon or to take the patient to the hospital to receive intravenous glucose. In a preliminary report from the Diabetes Control and Complications Trial, 817 patients with type 1 diabetes were followed for a mean of 21 months [8]. There were 714 episodes of severe hypoglycemia in 216 of the patients. Over one-half of the episodes occurred at night, and over three-quarters in those receiving intensive insulin therapy.
By far the best predictor of severe hypoglycemia was a previous episode of severe hypoglycemia. The risk was also increased in patients with high initial hemoglobin A1c (HbA1c) values that decreased quickly after intensive therapy was begun. Several other risk factors were noted (male sex, adolescents, higher insulin doses), but the associations were of minor importance. There was no difference in risk between multiple daily injections and an insulin pump, and the presence or absence of autonomic neuropathy was not important [8-10].

An additional risk factor for the development of hypoglycemia is the administration of an angiotensin-converting enzyme (ACE) inhibitor. These drugs, which are often given to diabetics to slow the rate of progression of diabetic nephropathy, can increase insulin sensitivity and glucose disposal. This response is generally beneficial in that it tends to improve glycemic control slightly. (See "Treatment of hypertension in diabetes mellitus", section on Choice of antihypertensive therapy).

Concomitant administration of insulin and nonselective beta blockers (eg, propranolol) can also lead to severe hypoglycemia occasionally [11,12]; the presence of long-term diabetic complications (eg, nephropathy) and alcohol use are also risk factors [12]. As an example, moderate consumption of alcohol in the evening has been associated with hypoglycemia after breakfast the next morning in patients with type 1 diabetes [13].

Counterregulatory responses — Increases in glucagon and epinephrine secretion are the most important components of the counterregulatory response to insulin-induced hypoglycemia. However, both the glucagon (relatively early) and epinephrine (later) responses become impaired in many patients with type 1 diabetes, so that they have no increase in hepatic glucose production and no epinephrine-induced early-warning symptoms when they become hypoglycemic. (See "Physiologic response to hypoglycemia in normal subjects and patients with diabetes mellitus").

The counterregulatory response to insulin-induced hypoglycemia can be evaluated to predict hypoglycemia. This evaluation can be accomplished with a relatively simple protocol. Insulin is given by continuous infusion (40 mU/kg per hour) for up to 100 minutes, while serum glucose, glucagon, and epinephrine are measured every 10 minutes [14]. In one study, nine of 22 patients with type 1 diabetes who were being considered for intensive insulin therapy had inadequate serum glucagon and epinephrine responses. During subsequent intensive therapy eight of these nine patients had one or more episodes of severe hypoglycemia, compared with only one of 13 patients with adequate counterregulation [14].

Prediction of risk from blood glucose monitoring — Measuring the counterregulatory response to hypoglycemia, although accurate in determining the risk of severe hypoglycemia, is too cumbersome for routine use. A simpler and more practical approach during intensive insulin therapy is to evaluate the frequency and severity of low blood glucose readings from blood glucose monitoring records kept by the patient. (See "Blood glucose monitoring in management of diabetes mellitus"). A prospective study, for example, evaluated 78 patients with type 1 diabetes; HbA1c was measured and 50 blood glucose measurements were done over a two- to three-week period [15]. The patients were then followed for six months. The frequency of severe hypoglycemia during the follow-up period was significantly higher in those patients with had frequent low blood glucose values during the first two to three weeks. In comparison, the baseline HbA1c value was not predictive of hypoglycemic risk.

