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The Age of Dogmatic Diets without Scientific Evidence

Diet has traditionally played an important role in diabetic
therapy. Before the discovery of insulin, a restrictive diet, yielding
more or less positive results in 80% of diabetic subjects, was the only
therapy available. Later, it became evident that diet, as such, is the
ideal treatment for obese diabetics of middle age (now called type 2
diabetes that is beginning, however, to be encountered in children
and adolescents with the rising rate of obesity) [1] since the problem
is not based on a lack of insulin. In children and adolescents, diabetes
is most often associated with a genetically determined predisposition,
the presence of autoimmune markers, aggressive beta-cell destruction
leading to severe insulin deficiency (type 1 diabetes), and the urgent
need for insulin replacement therapy. Until insulin was made
available, a diagnosis of diabetes in children was a death sentence
within weeks or months.

Many researchers had tried to isolate insulin from animal
pancreas. In 1921, the Romanian Nicolae Paulescu, who studied
pancreatic secretion in Paris, developed an aqueous pancreatic

extract that was injected into a diabetic dog, reducing hyperglycemia
and ketonuria. Paulescu published his experience in the August
1921 issue of the Archives Internationales de Physiologie [2]. In
1922, Canadians Frederick Banting and Charles Best, under the
direction of Macleod, with the help of the biochemist James Collip,
have prepared clearer insulin free from impurities. This extract was
injected successfully to Leonard Thomson, a ketotic diabetic child
aged 14 years old [3]. He had a high-fat diet and died in 1935. The
1923 Nobel Prize in Physiology and Medicine was attributed to the
Canadian team, ignoring the pioneering work of Paulescu.

Over the years, various diets have been proposed often without
scientific evidence. Restriction in calories, carbohydrates, or lipids
was advocated, but also a high intake of the same nutriments or of
proteins. “Free diet” as well as “anarchic” eating habits as opposed
to “restricted” and “weighed” diets (thanks to “sliding scales” or
“exchange lists”) have been proposed [4,5]. A total caloric restriction
inhibits growth and, associated with a lack of insulin, leads to the
Mauriac syndrome [6].
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One of the main errors was (is! cf “carbohydrate counting”) to
speculate that there exists a direct linear correlation between the
injection of x units of insulin and the utilization of y grams of glucose
[7]. If it was true, one should give more insulin to practice physical
activity! In reality, it is the reverse! The reason is that the affinity of
the muscular insulin receptors, as well as the activity of GLUT-4, is
increased during (and even after) muscular work, but it is not the case
for the hepatic insulin receptors. Moreover, the regulation of glucose
is dependent on a number of factors such as counter-regulatory
hormones, gluconeogenesis, the relative use of glucose and non-
esterified fatty acids as energy for muscular exercise, psychological
factors (stress), and other mechanisms that are beyond our control
[8,9]. It has been shown that a decrement in glucose per se or a signal
elicited by a moderate decrement in glucose, but largely independent
of glucagon and hepatic catecholamine action, stimulates glucose
releasefrom the liver during exercise [10].

Alas nowadays carbohydrate counting, even if disputed [11] is still
widely used without proving best HbAlc levels [12,13]. Explanations
on diet should focus on quality rather than quantity of foodstuffs and
should be given by a multidisciplinary team, taking into account the
insulin regimen (two daily insulin free-mixed, basal-bolus, CSII) and
the traditional food habits varying tremendously from one country
to another as well as the allocation and the time schedule of meals.

Evolution to a Normal and Flexible Diet

In the 70s, clinical studies by Henri Lestradet in France [14], and
by our group in Belgium [15], demonstrated that diabetic children,
receiving an adequate and flexible dose of insulin according to self
monitoring of urine glucose at that time, benefited from a normal
“spontaneously balanced and adapted diet”. The best glycemic control
was not obtained by totally free or rigid diets, but by appropriate daily
adjustments of insulin and adequate distribution of normal food
intake [5,13]. Diabetic children have no fixed energy requirements
because they grow and have variable physical activities. Energy intake
may fluctuate from day to day without mandatory changes in the
need for insulin or in the degree of glycosuria [14,15]. To impose a
weighed and measured diet is undesirable both for diabetic control
and for psychological reasons. Moreover, the notion of “measuring”
leads to rejection of the entire therapeutic regimen and to emotional
problems. A restricted diet that controls only carbohydrate intake and
thus favors fat intake is potentially dangerous for the vascular system.

On the other hand, even in the seventies we observed a too high
fat consumption in Belgian diabetic children (42% of the total caloric
intake) [16], persisting later [17], and we had/have to concentrate
our efforts on emphasizing fat rather than carbohydrate restriction,
which is the case nowadays in many industrialized countries. Nearly
after introduction of clinical use of glycated hemoglobin, we noted
a positive correlation between the blood levels of HbAlc and those
of total cholesterol and of triglycerides [18], which we confirmed
later adding the LDL-cholesterol and apolipoprotein B [19]. There
was no relationship between HbAlc and HDL-cholesterol or its
subfractions [19,20]. This was confirmed by other studies [21].
Moreover we observed the lack of relation between HbAlc levels
and oxidized LDL [22] or serum lipoprotein (a) [23]. However, using
multiple linear regression analysis, we have shown an independent
positive correlation with daily energy intake, saturated fat intake and
apolipoprotein B levels [24].
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The Insulin-Diet Couple

Too many proposals for managing the diets of diabetic children
were/are not related to insulin regimens. Both insulin therapy and diet
are inseparable. Modern insulin regimens for the treatment of typel
diabetes are highly individualized. The concept of an individually
tailored medicine accounts for a broad variety of different applied
insulin regimens. Flexible, personalized insulin preparations and fixed
premixed preparations are in use. Despite clear recommendations for
insulin management in children and adolescents with type 1 diabetes
there is little distinctiveness about concepts and the nomenclature is
confusing. However, in 2015, Neu et al have proposed a classification
in order to offer the opportunity to compare therapeutic strategies
[25].

In 1993, according to the diabetes control and complications trial
research group (DCCT), HbAlc levels must be, in adults, under 7%
(53 mmol/mol), if the upper normal limit is about 6% (42 mmol/mol)
[26]. The DCCT obtained such results utilizing targeted blood glucose
(BG) treatment decisions usually with multidose insulin (MDI)
(= 3 shots/d) and/or insulin pump treatment (called “intensive”
treatment), compared to a relatively fixed insulin dose schedule (1
or 2 shots/d) and daily self-monitoring of urine or BG in the control
group (called “conventional” therapy). Apart from insulin regimens,
the 2 groups differ mainly by education and follow-up. The patients
in the intensive-therapy group visited their study center each month
and were contacted even more frequently by telephone to review
and adjust their regimens.Unfortunately, in this study, diet was not
defined. In the subset of adolescents with “intensive” treatment, mean
HbAlc was only 8.5% (69 mmol/mol)! [27].

After publication of the conclusions of the DCCT and of my own
results, causing some debate about “Dorchy’s recipes” [28,29], The
Hvidoere Study Group on childhood diabetes (HSG) evolved in 1994,
during a workshop, to discuss strategies that could be important
in improving quality of pediatric and adolescent diabetes care and,
therefore good HbAlc levels. Four international comparisons of
metabolic control (1995, 1998, 2005, 2009) have been performed
in about twenty pediatric diabetology centers from industrialized
countries in Europe, North America, Japan and Australia. Cameron,
et al. [30] have reviewed these studies and note that “The one center
that has consistently had the lowest HbAlc values from 1995 to
2009” is my center in Brussels with a mean HbAlc (upper normal
limit: 6.3% or 45 mmol/mol) of 7.3 and 7.4% (56 and 57 mmol/mol)
[13]. They comment: “The Hvidoere member in question is highly
charismatic and has a very prescriptive, “recipe”-based approach to
managing diabetes in his clinic. He prescribes mostly twice-daily
free mixing injections of insulin and eschews, a flexible approach
to dietary intake. This does not appear to be at the expense of either
hypoglycemia or QOL in his patient group. Although many aspects
of his practice are shared by other Hvidoere members, it has proved
very difficult to translate this total approach into other contexts
for a variety of reasons. However, this experience is emblematic
that consistently excellent outcomes can be achieved by simple,
“non-intensive” insulin regimens that are underpinned by a strong
philosophy of care. Perhaps the conclusions relating the best clinical
practice drawn from the entire body of work of the Hvidoere studies
can be best summarized as -be dogmatic about outcome but flexible
in approach”. This is true for the couple insulin-diet.
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What Are Our “Recipes” Concerning the Insulin-Diet
Couple? [13,31,32]

Two daily insulin free-mixed regimen in children or even teena-
gers: Two daily insulin free-mixed regimen with an human rapid-act-
ing insulin or a fast-acting analogue and NPH (i.e., 4 insulins per day
as in the basal-bolus regimen) in children < 15-16 years is easy and ef-
fective in countries where the meal schedule allows correct allocation
of diet. The first injection (and insulin dose alteration) is done before
going to school and the second injection (and insulin dose alteration)
after returning from school, before dinner, with the facultative help of
the parents. Diabetic children have to eat a snack in the middle of the
morning and afternoon periods with their friends, without the need
to give an additional insulin injection or to measure blood glucose.
This reduces the risk of insulin omission. The doses of the 4 insulins
are adjusted according to the results of 4 daily blood glucose measure-
ments (or better with Continuous Glucose Monitoring (CGM), i.e.
the FreeStyle Libre which is available, costless for the patients, in Bel-
gium since August 2016) of the preceding days (retroactive analysis)
and not only to the present glycemia (reactive responsitivity). A third
injection with a fast-acting analogue may be done to allow a greater
snack or to correct hyperglycemia.

Basal-Bolus regimen in adolescents but more complicated:
Basal-bolus regimen in adolescents gives increased flexibility in daily
life and dietary freedom, but is more complicated; no simplistic slid-
ing scales according to the present glycemia; insulin dose alteration
must be triple: (1) retrospective, according to previous BG analy-
sis, trial and error experiments, in order to enjoy more freedom for
meals, sports, etc; (2) prospective according to programmed changes
in meals and sports (i.e., add more insulin if overeating or temporar-
ily reduce insulin dose to prevent activity-related expected hypogly-
cemia); and (3) with only a “touch” of compensatory adaptation (re-
active dose changes) according to the present glycemia. This needs
psychological maturity and ongoing education support and teaching
of child, adolescent and family members, otherwise the multiple in-
jection system leads to anarchy, “cheating” and obesity, especially but
not only in adolescent girls. Before or after meals, there is an injection
of rapid human insulin or fast-acting analogue, and before sleeping,
an injection of a stable long-acting analogue. The doses of the 4 in-
sulin injections are adjusted according to analysis of the results of at
least 4 daily blood glucose measurements if three meals (or a lot better
with CGM).

CSII is not often recommended: In our experience, CSII is very
rarely recommended and used in about 10% of our patients. We do
not promote use of expensive insulin pump regimens (In Belgium
treatment of type 1 diabetes is nearly costless for the patients, but the
use of an insulin pump has a overhead cost of £200€/month for the
national Social Security) and believe that patients and their family
members can do as well with pens and syringes. Pumps in children and
adolescents have not been associated with significant improvements
in daily BG results or in Alc according to results of the HSG [30]
and also by the PedPump study in 30 centers of 17 countries. In that
study, the use of less than 6.7 daily boluses was a significant predictor
of an HbAlclevel > 7.5% or 58.5 mmol/mol, despite increasing blood
glucose measurements and the added expense that this entails [33].
Fortunately the use of CGM solves the problem of multiple pricks
at fingertips. In a Belgian retrospective cross-sectional study among
12 pediatric centers, Alc was higher among patients with insulin
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pump therapy [34]. Comparing the median HbAlc levels obtained
with the different insulin regimens, the freemix 2 regimen (7.5 % or
58 mmol/mol) was significantly lower than the basal-bolus (7.7 %
or 61 mmol/mol) and the CSII (7.9 % or 63 mmol/mol) regimens.
However, using multiple linear regression, only CSII remained
associated with higher HbAlc levels. In a French study including
4293 children and adolescents (12.9 +2.6yr, diabetes >1yr) attending
AJD (Aide aux JeunesDiabétiques) summer camps between 2009
and 2014, the percentage of youth treated with insulin pumps
increased up to about 45%, basal bolus stabilized around 40%, and
other regimens decreased majorly. HbAlc was higher with premixed
insulins only regimens (9.05+2.43%), but there was no difference
between pump (8.12+1.09%), basal bolus (8.32+1.33%) and two to
three injections (8.18 +1.28%) [35]. It should be noted that the results
of HbAlc in the Belgian study are better regardless of insulin therapy.

No carbohydrate counting: The dietician never gives rigid meal
plans or exchange lists. “Diet” is never prescribed. No carbohydrate
counting is recommended because there is no linear correlation
between the metabolization of X grams of glucose by Y units of insulin
(see above). The dietician builds up a picture of the family’s and
child or teen’s usual habits and life style. When possible, the family
is encouraged to adopt a similar and normal eating pattern so that
the child and adolescent with diabetes does not have to eat specially
prepared meals. The main problem with the twice-daily insulin
regimen is the allocation of carbohydrates in 6 meals according to
the cumulated action of the insulins [31,32]. The dietician must know
perfectly the actions of the insulins and their adjustment. While being
criticized for this being too difficult, our glycemic control and Alc
results certainly prove that this is feasible to accomplish with large
numbers of children, adolescents and young adults. In addition,
all members of the professional diabetes team must have the same
treatment philosophy to provide the same message and same target
BG and Alc goals [36].

Confusion between conventional and intensive the-
rapy

The team that I have created in Brussels believes it is inappropri-
ate to automatically designate the term “intensive treatment” only to
imply insulin pumps or multidose insulin regimens when, in fact, it is
the goals of glycemic control and Alc achievement that should define
intensified treatment not the manner or number of insulin doses each
day. It is inadequate to systematically assign the multiple injection
regimen, or the pump therapy, to “intensive” treatment, and some
forms of the twice-daily injection regimen (Freemix+ at Brussels in
the HSG) abusively called “conventional” to a non-intensified thera-
peutic category of insulin therapy. Indeed, a multiple injection regi-
men, or the use of pumps, not associated with a good intensified and
complete education, as well with the application of the consecutive
knowledge, may have deleterious effects on HbA1lc, as shown by the
HSG[30]. The confusion between “conventional therapy” and “inten-
sive therapy” was born from misinterpretation of how the DCCT was
structured in 1993 [26].

General Conclusion

Because recent multicenter studies, even those performed
in developed countries without financial restriction, show that
treatment of childhood, adolescent and young adults diabetes is
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inadequate in general and that levels of HbAlc are very different,
diabetes treatment teams should individually explore the reasons for
failure, without any prejudice or bias, in their own centers especially
when center average Alc results are over 8% (64 mmol/mol). The
number of daily insulin injections, 2 or > 4 or the use of pumps, by
itself does not necessarily give better results. Merely increasing the
number of daily insulin injections or encouraging insulin pump
treatment does not automatically produce better results although
may offer greater flexibility for the patient and family. Diet has
traditionally played an important role in diabetic therapy. Over
the years, various diets have been proposed often without scientific
evidence. Dietary recommendations issued over the last few years are
the same for diabetic and non-diabetic individuals in order to avoid
degenerative diseases. In many industrialized countries, the intake of
fat is too high, and of complex carbohydrate too low. Explanations
on diet should focus on quality rather than quantity of foodstuffs,
and must be dependent of the insulin regimen (inseparable insulin-
diet couple). Prescription of a highly rigid diet has proved ineffective
in producing adequate metabolic control, and increases the risk of
deviations from the diet.

Key remains unified education by a team of diabetes professionals
(at least pediatric diabetologists, nurses, dieticians) who know their
patient and his/her family as well as insulin action and equilibrated
diet, and mutually sets goals known and agreed upon by not only
the entire team providing such care but also the patient and his/her
family. Treatment cost vs results must also be taken into account.

Fortunately, since the costless use of CGM or more exactly Flash
(every second) Glucose Monitoring in Belgium from 2016, one
observes a reduction of severe hypoglycemia in real life [37]. However,
in that study, the definition of severe hypoglycemia is unclear. Any
dogmatism must be avoided!
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