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Review Article

State of the science: VLED (Very Low Energy Diet)
for obesity

Elizabeth Delbridg@sc (Hons) MND, MPHand Joseph Proiett@® BS FRACP PhD

University of Melbourne, Department of Medicine(NH), Repatriation Hospital, Heidelberg, Victoria
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It is oftenstated, “the faster you lose weight, the fastés regained” A review of existing literature does
not support such a statement - indeed if anythiiegréverse is true. The origins of this erronedasnare
the misconceptions that weight regain is a simpi¢ten of bad dietary and social habits and theatkies time
to change these, that physiological adaptatiomspal weight loss are different to those of graduelght
loss and that weight regain is simply due to arreta old habits. Indeed there are many advantagespid
weight loss achieved with the use of a modern \@myenergy diet, including the fact that rapid weitpss
is a motivating factor, that the mild ketosis thaturs not only suppresses hunger, but also slostsip loss
and that adherence is easier with a structuredrgieegime. VLEDs are dietary preparations thaviol® all
nutritional requirements together with between 1848 3280 KJ (450 and 800 Kcal) per day. An indiaid
takes this meal replacement three times daily ssbatitute for breakfast, lunch and dinner. In tddj a
bowl of non-starchy vegetables once daily provisase fibre and helps to satisfy the social aspeeating.
A teaspoon of oil on the vegetables contracts @ikldadder to minimise the risk of gall stone fation.
Since weight loss, at whatever rate, results insyatggical adaptations leading to weight regairrefid
attention must be paid to the period after the VLERDiIme is completed. Lifestyle modification, daid
exercise are instituted optimally with behaviourdification. If, despite the subject’'s best effongeight
regain occurs, an appetite suppressant is advisablelp control the drive to eat.
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Introduction A review of the literature conducted in 20Q0tbe Na-
It is often said that rapid weight loss using Vdmgw tional Health and Medical Research Council of Aal&dras
Energy Diets (VLEDs) is inadvisable because “theefastpart of its evidence-based guidelines for the marmamt

you lose the weight the faster it is regained”. Taason
given for this popular view is that the VLED doeg poo-
mote the necessary lifestyle changes required totaia
weight loss in the longer term. Such a view hagsdtasis
several assumptions that can be challenged: Ijveight
is only the result of self-chosen lifestyle; 2) thbysio-
logical adaptations that occur following weight doare
different from those that follow slow gradual los; all
weight regain is due to simple return to old habits

Is there evidence that rapidly achieved weight losis
regained faster than weight that is lost slowly?

Very low energy diets are effective in achievinggand
rapid weight losses in a short period of time. Phecess
of using VLEDs will be explained in more detail laia
the paper. In his review of the literature on VLE&w

of obesity, compared long-term weight loss withfetiént
diet therapies (Table 1). Within the limitationgggasted
by Saris, this review demonstrated that 2 years after
initiation of weight loss therapy, weight loss nteimance
using a VLED is no worse and possibly better thdreot
diet therapied. Mustajoki and Pekkarinen compared
weight loss outcomes achieved in randomized tridtls a
minimum of 30 patients who were followed up for day
or more® The VLED period varied from 8-16 weeks in
duration and the non-VLED approach was a 1200kcal/da
balanced diet. The results achieved are shown ireTabl
These results caused the authors to conclhdée t
“There is no evidence that VLED programmes lead to
worse long-term results or are associated with more
toward effects than programmes with low calorieotirer
dietary approaches”.

sustained weight loss, Saris suggested that noty man
conclusions can be drawn from randomised controlled

trials using VLEDs because of the difficulty in compg
studies that differ in design, treatment modaljtieagth of
initial treatment, and follow-up activiti€s.He reported a
large variation in weight regain following a VLEDPer-
centage of initial weight loss ranged from -7% @2%
after 1 year, to 26% to 121% after 5 years.
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Table 1. Long-term weight losses for different treatmentTable 2. VLED vs Non-VLED weight losses

modalities
Diet Weight loss Weight loss
1-2 years > 2 years
Ad lib low fat -3.9 kg -2.7 kg
Low energy -6.7 kg -1.1 kg
Very low energy -11.8 kg -4.1 kg
Meal replacement -5.5 kg -6.5 kg
‘Popular’ diets Not known Not known

From NH&MRC of Australia “Evidence Based Gelines for the
treatment of Overweight and obesity” 2!

Whereas the above analyses of the literature fabat
the long-term weight of people who followed a VLED i

End of program 1-2 year follow

weight loss up weight loss
VLED 9.2-19.3kg 7.2-12.9kg
Non-VLED 6.2-14.3kg 5.7-9.5kg

Do physiological adaptations differ depending on ree
of weight loss?

There is little evidence in support of this propiasitand
more research is required, however the little awdd
evidence does not suggest a difference. The efédécs
low energy versus a very low energy diet on mefabol
rate and body composition were studied in Zuckesfat
Although the rate of weight loss was twice as faghe
VLED group, daily energy expenditure and restinganet

no worse than people who followed low energy dietsbolic rate was depressed equally in the two groups.

another review found that followers of VLEDs losg-si
nificantly more weight initially and maintain sig-
nificantly greater weight losses than followers lofv
energy, balanced diéts

Toubro and Astrup randomized obese patients to
VLED or a conventional low calorie diet and couresell
them to lose 13.6 and 13.8kg respectivelithe VLED

Coxon and colleagues compared fat free mass atidges
metabolic rate change between two groups of women
with different rates of weight loss (1.1 kg/week 19
kg/week over 8 weeks). They showed that there amas
gquivalent FFM/Wt loss (0.42 and 0.44) in the twoups

and the RMR/FFM ratio remained the same in the two
groupst' Finally it has been shown that there are no

group took 8 weeks to achieve the target Weighs |osdifferences in the adaptive Changes in urea kiseiic

whereas the conventional group took 17 weeks. rAfte
year, the VLED group was maintaining an extra 204 k
loss compared to the conventional group. Afteredry
the difference was 3.0 kg extra. Although theatighces
were not significant, the study did show that ayéaand
rapid weight loss did not result in poor maintereantthe
loss compared to a conventional diet.

So there appears to be little evidence that fester
you lose weight the quicker you regain it” yet #eec-
dote is often touted in the lay-press and by hegaitcti-

response to either different rate or extent of Welgss*?

Is weight regain simply a return to old habits?
Following weight loss, an individual experienceygibal
and physiological benefits including increased gwper
levels, improved mobility, better sleeping patteianrsd
reduced blood pressure. There are also psychalolgc
nefits from weight loss such as improved self-astee
Although these benefits are all favourable, for trmen-
ple they are not enough to outweigh the strongolgichl

tioners. Is there any evidence supporting the basiBrocesses driving weight regain. There is stramgpsert

assumptions underlying this common misconception?

Obesity is the result of a self-chosen lifestyle
There is no doubt that the aetiology of obesity ines

from animal and human studies that weight regain is
driven by physiological processes that are likelybe
genetically determined.

Studies in obese-prone rats that have becdmeseo

both environmental and genetic influences. The tecerhave shown that when weight loss occurs, restingame

increase in the prevalence of overweight and opésit
clearly due to the continuous availability of highergy
foods, together with a major reduction in the odigy
need for physical activity that has characteriseah’m
existence until very recent times. However notrgwee

bolic rate is suppressed beyond what would be ézgec
for the reduction in weight These rats also exhibit
enhanced metabolic efficiency that is evident dyra
period of weight maintenance when energy intakeois
trolled. When control over energy intake is rendyve

becomes obese when placed in an obesogenic envirofflese rats experience very rapid and high weigaine

ment. Thus a genetic predisposition is requiredtiie
environment to produce obesity. Studies on monotzyg
and dizygotic twin pairs either reared togethereared
apart suggest that ~70% of the influence on bodighte
is genetic while ~30% is environmentdlThe dominance
of genetic influences has been confirmed with adopt

These findings have been replicated in human stuldigs
it is unclear if the metabolic efficiency persistaring
weight maintenance and is responsible for almostiin
table weight regain.

Leptin levels and substrate oxidation followingight
loss are also likely to play important roles in gl re-

studies in which it was shown that adoptees resembigain. A comparison of age and BMI-matched possebe

their biological parents in body size and have Jétle
resemblance to their adopted paréntSome of the genes
that could predispose to obesity have been idedtifiut
there are likely to be many more as yet undiscalere

male and female subjects with never-obese subjeatsl
that plasma leptin levels were lower but respisator
quotient (RQ) was higher in post-obese subj¥cts.
A higher RQ indicates a low level of fat oxidatiavhich
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predicts body weight gain. It has been suggesiadi¢p-
tin may have a stimulating effect on fat oxidatiorobese
subjects?®

It is well documented that leptin levels dese
following weight loss. Interestingly, in surgenydiuced
weight loss, 1-year post surgery serum leptin melsed

beyond expected values based on body composition, a

factor that may favour weight regain after surdicah-
duced weight los§

The National Weight Control Registry (NWCR)as
prospective investigation of long-term successfaight
loss maintenance. The aim of the registry is tatifie
characteristics of individuals who have succesgimin-
tained a 13.6kg weight loss for 5.8 years. Oved050
individuals are on the registry. They periodicatiym-
plete questionnaires and surveys that assess behalvi

and psychological characteristics and the methads e

ployed to maintain their weight loss. The registey
searchers have identified that successful weighhtera
nance is associated with following a moderate ikt @nhd
doing a high level of physical activity. However, people
on the registry are a unique, self-selected grduxeople.

Ketosis slows the rate of muscle loss

The convenience of VLEDs in the form of meal
replacements has been found to assist with accepta-
bility and compliancé® Paradoxically, restricting
choice of food items available for consumption to a
small number (eg a milkshake, bar, soup or mousse)
improves adherence compared to a low-fat, ad-
libitum style diet.

ok

Side effects

Modern VLEDs are accepted as being safe with onky mi
nor, inconvenient side effects. Side effects ideltnali-
tosis, headache, poor tolerance to the cold, bas, lirri-
tability and postural dizziness. Individuals takiiLEDs
may also complain of constipation as the prepanatio
generally do not contain sufficient fibre. A fuethside
effect of increased prevalence of gallstone foramatias
also been reported during VLED @5ebut this is on a
background of obesity being an independent riskofac
for cholelithiasis.

How should VLEDs be used?

The overwhelming evidence is that most people canndtvhen commencing a VLED several issues need to be

maintain weight loss despite initially being hightyoti-
vated.

addressed:
Contraindications to VLED

1.
What is a VLED? 2.
A Very Low Energy Diet (VLED), also known as a Very
Low Calorie Diet (VLCD) is defined as a total diet 3.
replacement which provides between 1845 and 3280 KJ
(450 and 800 Kcal) per day. VLEDs are generalletak
as a commercial formulation of liquid or powder ttha

Pregnancy or advanced age

History of severe psychological disturbanceoalc
holism or drug abuse.

Presence of porphyria, recent myocardial ini@anct
or unstable angina, severe renal or liver failure.
addition, care should be taken in patients with dia
betes treated with insulin or sulphonylureas asohyp

serves as the sole source of nutrition. VLEDs dordar-
bohydrate, fat and protein and are fortified withe t

recommended daily allowances of essential nutation
Treatment frequency and durationesari Setting realistic targets

requirements.

glycaemia may occur without a reduction in medi-
cation.

depending on the product chosen and the degrebesf o Severely obese subjects cannot maintain a low gribed

sity in the individual being treated, but the udealgth of
treatment is 8-16 weeks.

VLEDs are generally not the first choice of treent
for obesity. They tend to be reserved for usenihvi-
duals who have failed with more conservative meshafd

weight loss. The purpose of VLED use is to achiexve “
large weight loss whilst preserving vital lean body
VLEDs have been shown to be very effective inExercise

mass"®

the treatment of obesity with an immediate weiglsslof
1.0-1.5 kg per week that is predominantly fat mabskey
are typically prescribed for the “morbidly obese for
patients in whom rapid weight loss is medically exec

for an extended length of time. Modest weight reidnc
has measurable health benefits and has a bettecelod
being maintained in the longer term. Targets shdad
set following consultation with the patient. Patgeneed
explanation on why it best to set modest targets. A
reasonable initial target is a 10% weight I&fss.

Exercise should be both formal (i.e. walking a $miet
each day) and incorporated into daily living (irereased
activity such as using stairs instead of lifts, kiag the
car a little further away from the entrance to thgper-

ssary”!® They provide a constructive alternative to othermarket, getting up to change the TV channel etch- P

more conservative approaches to weight loss irtréred-
ment of obesity.

Advantages of using VLED

tients should aim for the equivalent of at least bour of
walking per day, more if possible. Other forms xéreise
such as swimming, exercise bikegc. may also be
appropriate, keeping in mind the patients age agattin

There are several advantages of using a VLED approadtatus.

to weight loss in obese subjects:
1. Rapid weight loss is a motivating factor.

Commencing a patient on a VLED

2. VLED results in diuresis which improves patients When it is decided to commence a patient on the VLED

feeling of wellness early in the treatment.

regimen the patient is given written instructiomsl dold

3. VLED is low in carbohydrate and the patients of the general strategy. The importance of achgewild
become mildly ketotic and mild ketosis results inketosis to suppress hunger should be emphasisetheand

reduced hunger

patients should be encouraged to avoid carbohydrate
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supplementation of the VLED plus vegetables wherPatients are followed closely initially at monthiyter-

hungry. Advise them to have lean meat or fisthanfirst
week prior to the onset of ketosis.

Follow-up

vals. If the weight loss is maintained, the lifgstregime

is continued and gradually the interval betweerits/is
increased to three monthly. If the weight is atartto
rise again and/or the patient reports difficultythveon-

Once commenced on a VLED the patient should bérolling food intake, consideration should be gitenini-

followed up on a fortnightly basis in the clinicrfoheck-
ups, advice and encouragement. Blood tests sHmaild

tiate drug therapy to assist with weight loss neriahce.

repeated mid way through the VLED phase. At the endrugs
of the VLED phase, the patient should be commeneced oWhen to prescribe drugs

the maintenance program (see below).

Blood tests on VLED

It is becoming increasingly clear that severe dhedsia
chronic, largely incurable condition that has aldmecal
basis. As mentioned previously, an important physi

Careful supervision of patients on VLED is importantlogical adaptation that occurs after weight loss ipro-

because of the potential for serious consequentds w

found reduction in leptin levefs. This has been shown to

on these diets. There have been very few eleatrolytlead to increased feelings of hungeAs such, it is legi-

imbalances using the modern VLEDs.

Baseline blood tests:
Biochemistry -Electrolytes/ Creatinine, liver fuioct
tests, fasting glucose, Cholesterol/TriglyceridesiHD
Uric Acid, Haematology - Full Blood count, Iron
studies

Follow-up blood tests:

timate to consider long-term chronic treatment fioe
condition. The problem with chronic treatment hoere
is that the long term safety of some of the culyent
available drugs has not been progen.

Drugs available
Noradrenergic agonists

Electrolytes should be checked half way through théhentermine (Duromine), Diethylpropion (Tenuatesjpm)
VLED regime or earlier if required by the patient’'s These centrally acting adrenergic agonists have Ireen

condition (e.g patients with renal impairment)

How long should a patient continue on the VLED?

use for many years. They work by reducing foodkat
and possibly stimulating energy expenditure. Thayeh
side effects and their long-term safety has nonliested.

Usually patients continue on VLED for 12 weeks. How When given to patients taking Fenfluramine, pheniee

ever, this period is variable and depends on thiemns
ability to tolerate the VLED. It is not necessanyr f

caused cardiac valvular abnormalities in some paié
Since no long term studies have been conducted with

patients to reach the goal weight with one peridd othese agents it is inadvisable to use them contisiydor
VLED use. They may have repeated periods of use senore than 3 months hence they are not suitabladsis-

parated by periods of weight maintenance. In Varge
people who are doing well on the VLED it is appro@ia
to continue the VLED for longer. However it is ashtle
to perform blood tests for electrolytes, full blocount to

tance with long term maintenance of weight loss.

Sibutramine (Reductil®)
Sibutramine is a tertiary amine whose secondarypaind

exclude deficiency anaemia, uric acid, magnesiumh anmary amine metabolites inhibit both serotonin amd- n

calcium. If all tests are normal the patient cantimue
on the VLED but from then on these investigatiornsusth
be done regularly at 1-2 monthly intervals.

Finishing VLED

adrenaline re-uptake. Originally developed as ati- an
depressant, it was soon noted in clinical triak ihwas
more active in causing weight loss than in religvie-
pression. Because of its dual action, sibutraraite like
the combination of phentermine (an adrenergic agpni

The patient is weaned off a VLED over a period of twoand fenfluramine or dexfenfluramine (serotonin agisi.
months. Before finishing the VLED (i.e. stopping 3 Animal studies have shown that activating both adre
VLED meals a day) the patient should be reviewed tamergic and serotinergic neurones has a more polwerfu

repeat baseline measurements and be given reldieant
tary information. The patient then has 2 VLED meuald
one specified meal of food a day for 4 weeks, folid by

4 weeks of 1 VLED meal and 2 specified meals of faod
day. After two months, the patient should be follyg a
standard low fat reduced carbohydrate diet.

At the start of the weaning off period thei@at is
referred to the dietitian for commencement of tfestyle
change program. This involves using the low fatioed
carbohydrate diet, instruction on lifestyle changesa

effect to reduce food intake than each agent aldben-
trolled studies have shown that sibutramine proslaese
related weight loss with optimal doses of 10-15 peg
day. Weight loss with sibutramine is better thaithw
placebo, an effect that is maintained for at leb3t

months?®%’

Topiramate (Topamax®)
Topiramate is an anti-epileptic drug currently aatalé
for difficult to control epilepsy. It was found &hthe

group program, the use of pedometers to encouragirug has a powerful effect to suppress appetite and

walking and movement and if necessary one-to-ome co common side-effect is weight loss.

sultation with the dietitian.

Once off a VLED it may be that a patient doeslase
further weight. It is sufficient and an acceptablimical
goal for the patient to simply maintain the weidbgs.

A trial program
assess the use of topiramate in the managemebesitp
was undertaken proving its efficacy, however, depel
ment for this indication is not proceeding at tpmint.
Effective dose seems to be between 25 and 100mg per
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day. Side effects include depression, difficultyncen-
trating, closed angle glaucoma (rare) and parasihes
(common). This can be considered for use “off ldhe
the management of severely obese patients in whom
sibutramine is contraindicated (e.g. arrhythmia poi-
monary hypertensiori}.

Conclusion

The available evidence suggests that treatment with 15

VLED does not lead to worse long-term results thieio
dietary approaches. In fact, some studies sudiyastn-
dividuals maintain more weight loss when the welghks

is achieved using a VLED compared to a low energy. di 16.

VLED is most effective when combined with behavidura
change, active follow-up and pharmacotherapy to- sup
press the drive to eat if required.
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