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Fat and protein counting: Adding more
complexity to determining meal-time

insulin dosages?

Chizo Agwu

urrent algorithms commonly used in

intensive insulin regimens in children

consider only the carbohydrate content
of the meal in determining meal-time insulin
dosages. It is, however, not uncommon for parents
and children to report prolonged hyperglycaemia
when they consume high-fat foods, such as pizza.
The impact of high-protein diets have not been
previously studied in children, so consistent advice
on the best management options for high-fat, high-
protein meals are lacking.

In this paper by Smart et al (summarised
alongside), the separate and combined effects of
high-protein and high-fat diets on 33 children with
T1D, diagnosed for more than 1 year and managed
by either continuous insulin infusion therapy or
multiple daily injections, were studied.

Four standardised test meals (high fat [HF],
low fat [LF], high protein [HP] and low protein
[LP]) with the same carbohydrate content were
consumed as breakfast. The children fasted for
10 hours before and 5 hours after the meal, and
activity was standardised during the 5-hour fast.
The insulin dose was based on each participant’s
insulin—carbohydrate ratio and kept constant for
each of the test meals.

The key findings of the study are that both
HP and HF diets led to significant postprandial
hyperglycaemia (from 180 minutes to
300 minutes) when compared to the LF/LP diet.
This late effect was increased and prolonged when
the combined HF/HP meals were consumed by the
participants. Dietary protein had an independent
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effect on postprandial glycaemia. The HF diet
initially lowered glucose excursions in the first

90 minutes, but this effect was ameliorated by the
addition of protein.

This is a well-conducted study with potential
practical applications. The test meals contained
similar amounts of fats and protein to those
present in real meals consumed by children and
adolescents. The suggestion that dietary protein
appeared to have a protective effect against
hypoglycaemia needs further exploration.

The study highlights the need for both additional
insulin and prolonged insulin delivery when HF/HP
meals are consumed. For children on pump
therapy, dual-wave or square-wave boluses can
be given to achieve the effect of prolonging insulin
delivery. Algorithms that include fat and protein
content of foods (to determine meal-time insulin
dosages) need further refinement and validation
before they can be recommended for widespread
use, especially as a recently published study
showed that one such algorithm in use led to
rather high rates of postprandial hypoglycaemia in
children (Kordonouri et al, 2012).

Whilst these findings are interesting, it is
important the message and clinical application are
kept simple, otherwise many parents and children
may find them all very confusing as meal-time
planning gets more complex! |

Kordonouri O, Hartmann R, Remus K, Blésig S et al (2012) Benefit
of supplementary fat plus protein counting as compared with
conventional carbohydrate counting for insulin bolus calculation in
children with pump therapy. Pediatr Diabetes 13: 540—4
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This Australian study investigated
the separate and combined effects
of high-protein (HP) and high-fat (HF)
meals, with the same carbohydrate
content, on postprandial glycaemia in
children with T1D using intensive insulin
therapy.
In total, 33 adolescents aged
from 8-17 years consumed
four test breakfasts on 4 consecutive
days: HF/HP; HF/LP; LF/HP and LF/LP
diets (HF=35 g of fat, LF=4 g of
fat; HP=40 g of protein, LP=5 g of
protein).

Participants received individually
standardised insulin doses for
each meal. Postprandial glycaemia was

assessed using continuous glucose
monitoring for 5 days.

Compared with the LF/LP meal,

mean glucose excursions were
greater after the LF/HP meal from
180 minutes (2.4 mmol/L [95%
confidence interval [Cl], 1.1-3.7]
versus 0.5 mmol/L [-0.8-1.8];
P=0.02); after the HF/LP meal from
210 minutes (1.8 mmol/L [0.3-3.2]
versus —0.5 mmol/L [-1.9 t0 0.8];
P=0.01); and after the HF/HP meal
from 180-300 minutes (P=0.001).

Hypoglycaemia risk after the HP

meals was significantly lower
than after the LP/LF meal (odds ratio
0.16 [95% Cl, 0.06—0.41]; P<0.001),
suggesting protein may be protective
against hypoglycaemic events.

This study shows that protein

and fat have an additive impact
on delayed postprandial glycaemic
rise, and suggests the amount of
protein and fat consumed should be
considered in insulin dosing.
Smart CE, Evans M, O’Connell SM et al (2013)
Both dietary protein and fat increase postprandial
glucose excursions in children with type 1 diabetes,

and the effect is additive. Diabetes Care 36:
3897-902
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