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Case: Anna 45 years

BMI 42 kg/m? - “l try to eat better and do things that make me feel confident and
active.”
Lipedema with pain since 13 years old, weight loss attempt since 25
ears, arthritis in her knees, got bigger during pregnancies and -
osing weight got more difficult with time. She is now stage 3.

Weight history and weight loss attempts:
& y & P - ”MX weight will always be a problem and I've come to terms

Conservative weight loss with weekly follow ups, losing 10 kg with that. However, | am more than my size. | try to be kind and
treat others with love and respect. | have other talents. | will not

Rehabilitation for a year, losing 20 kg let this beat me. “
Physical activity:
- pool three times a week and in the gym three times a week.

Stages of Lipedema

MK

Stage 1 Stage 2 Stage 3 Stage 4




Online information

* RAD (rare adipose disorder) diet

 Limit fat and red meat, low glycemic
foods, fruts and vegetables, limit salt

and no dairy products
e Gluten free products

* Ketogenic diets
* Anti-inflamatoric diet

mmm) Evidence is limited
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Lipoedema - myths and facts, Part 5°

European Best Practice of Lipoedema - Summary of the European Lipoedema
Forum consensus

Re overweight and obesity The following measures to reduce hyperinsulinemia should be
* Overweight/obesity is an aggravating factor of recommended:
Llpoedema = Sufficiently long intervals between meals. Recommended are

- Majority of Lipoedema patients are obese (62—88 four to six hours during daytime, and at least twelve hours
%) during the night [90-92]
- Lipoedema patients usuaIIy suffer from their weight = Strict avoidance of constant “grazing” (many small meals

ain spread throughout the day), especially eating sweets and other
g dth h he day) I d oth
= Majority of patients try “diet and exercise” and snacks that raise blood glucose levels.
expe rience YO-yO effect * Reduction of foods containing refined carbohydrates or sugar.
- Weight gain can impair Lipoedema The fewer of refined carbs consumed the better [85, 93, 94].

) ) ) = Preference for “real food” instead of processed foods.
= Obese Lipoedema patients often experience a lack _ o _
Of fitness and mObI|Ity » Consumption of healthy fats (olive oil, wild oily caught fish,

. . . . pasture raised meat and milk products and avoidance of industrial
= Conclusion: Obesity/weight gain must be focused
on trans-fats) [95-97].

For long term weight stabilisation support and coaching are
mandatory during and after nutrition therapy in order to prevent

relapses [98].

Bertsch T etal. Lipoedema - myths... Phlebologie 2020; 49: 31-49
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Why do we need dietary guidelines?

* Ensure the body's needs

* Promote public health and
prevent disease

Anbefalinger om kosthold,
P ernzring og fysisk aktivitet
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How to see the dietary
guidelines in the light of
lip- and lymphedema?

10.

1.

12.

THE NORWEGIAN
DIETARY GUIDELINES

Enjoy a varied diet with lots of vegetables, fruit and
berries, whole-grain foods and fish, and limited
amounts of processed meat, red meat, salt and sugar.

Maintain a good balance between the amount of
energy you obtain through food and drink and the
amount of energy you expend through physical activity.

Eat at least five portions of vegetables, fruit and
berries every day.

Eat whole grain foods every day.

Eat fish two to three times a week.
You can also use fish as a spread on bread.

Choose lean meat and lean meat products.
Limit the amount of processed meat and red meat.

Include low-fat dairy foods in your daily diet.

Choose edible oils, liquid margarine and
soft margarine spreads instead of hard
margarines and butter.

Choose foods that are low in salt and limit the use of
salt when prepearing food and at the table.

Avoid foods and drinks that are high in sugar.
Choose water as a thirst-quencher.
Be physically active for at least 30 minutes each day.

Look for the Keyhole when shopping for food.



Kartla overvektiges matvaner - én gruppe
skilte seg spesielt ut

Nar pa dognet du spiser, kan ha mye a si for kaloriinntaket ditt.

Norsk Epidemiologi 2013; 23 (1): 61-74 61

Do Norwegians with diabetes have a healthier diet than
the general populatlﬂn? 21k, 22:08

Anne-Marie Aasl’z, Lars Johanssorﬂ Kirsti Bjerkanl’4, Nina Lorentsen® and
Ingrid Levold Mostad®’

Conclusion: Compared with the recommendations, people with diabetes had a low intake of carbohydrates
and a high intake of protein and fat, but they made more healthy choices regarding intake of selected food
groups compared with the control groups.

BMI OVER 30: Deltagerne i denne studien hadde alle en kroppsmasseindeks over 30. Da er man i fare for & utvikle
sykdommer som diabetes type 2, hayt blodirykk, samt hjerte- og karsykdommer.
FOTO: AMANDA I. O. ANDERSEN

British Jorrmal of Nutritioer (2022), 128, 334-344 chioi: 10, 1007 /500071 1452100 2580
@ The Author(s), 2021. Published by Cambridge University Press on behalf of The Nutrition Society. This is an Open Access article, distributed
under the terms of the Creative Commons Attribution licence Chirpy//creativecommons. ong/licenses Ty 4.0/, which permits unrestricted re-use,
distribution, and reproduction in any medium, provided the original work is propery cited.

Meal patterns associated with energy intake in people with obesity

Meal timing as a determinant of
individual energy intake in people with
obesity.

People with diabetes have a lower
intake of carbohydrates and higher
intake of protein and fat, and make
healthier choices



Dietary factors that affect blood sugar increase

1. Meal patterns
2. The plate model

3. Amount of carbohydrates — the larger the meal, the higher
the blood sugar rise

4. Type of carbohydrates
5. Preparation (cooked, raw, pureed, etc.)

6. Fat and protein content of the diet/food <



Macronutrients

Carbohydrates Proteins Fats

4 calories per gram 4 calories per gram 9 calories per gram

E Alcohol: 7 calories per gram
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m) Bloodsugar

4 Concentration

§ Hunger
4 Surplus of energy

4% Humor

4 Resting metabolic rate

! Fat storage



HEALTHY EATING PLATE

Use healthy oils (like
olive and canola oil)
for cooking, on salad,
and at the table. Limit
butter. Avoid trans fat.

The more veggies -

and the greater the
variety — the better.
Potatoes and French fries
don’t count.

Eat plenty of fruits of all :
colors.

(J
& STAY ACTIVE!

© Harvard University

gl Harvard T.H. Chan School of Public Health

Drink water, tea, or coffee
(with little or no sugar).
Limit milk/dairy

(1-2 servings/day) and
juice (1 small glass/day).
Avoid sugary drinks.

Eat a variety of whole grains
(like whole-wheat bread,
whole-grain pasta, and
brown rice). Limit refined
grains (like white rice

PRQ and white bread).

Choose fish, poultry, beans, and
nuts; limit red meat and cheese;
avoid bacon, cold cuts, and
other processed meats.

Harvard Medical School
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Carbohydrates and carbohydrates

Bilder: Shdir/NDF, Fotograf Sveinung Brathen



Dietary fiber
Why?

Good and long-lasting feeling of
satiety

Prevents constipation

Can prevent/protect against lifestyle
diseases (cholesterol)

Need: approx. 25-30 grams

Sources: Fruit, berries, potatoes and
vegetables

Cereals, oatmeal, coarse flour
and bran (wheat/oats)




Example

*4 slices of extra whole grain
bread, 11,8 g

*2 whole grain crisp bread, 5 g
1 boiled potato, 0,9 g

*lraw carrot, 2,1 g versus...

*]l tomato, 1,5g

2 broccoli florets, 1,4 g

2 raw cauliflower florets, 1,4 g
%, large pear, 4,5 ¢

*20orange 1,8 g

. - 29 g fiber

4 slices of semi-whole grain
bread, 7,2 g

e2 crispbread 2 g

*] potato, 0,9 g

*’2tomato, 0,7 g

*6 slices of cucumber, 0,3 g
*2 canned pear, 1g

1,5 dl orange juice, 0,2 g

. - 12 g fiber



"hidden” sugar




5aday?




Fat recommendation ...from




S/ (%) Stabburet
T .



http://www.google.no/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwih2sWbwO_KAhVFD5oKHcveCgEQjRwIBw&url=http://www.vinogastro.com/Om_Olivenolje.html&psig=AFQjCNFfYYr1qNShFZ5fMy9v8AMGVvL7TA&ust=1455272915729936
http://www.google.no/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiO07a82O_KAhVmIJoKHQUwBzwQjRwIBw&url=http://www.matbox.no/index.php?main_page%3Dproduct_info%26products_id%3D3789&bvm=bv.113943164,d.bGs&psig=AFQjCNHQqnMyRJ9L5JWYlRiTHzxg1k9wlQ&ust=1455279425438335
http://www.google.no/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjOkqjP2O_KAhVCIpoKHYgbBtUQjRwIBw&url=http://200-1-200.ru/yolk-in-egg.php&bvm=bv.113943164,d.bGs&psig=AFQjCNEqaTMQLmuoJR32CgLxcg156fCHPA&ust=1455279446533004

Calories and fat content

avorittsalami

= | Salami
Enerai 399 Energi 429 kcal
k(?al Protein 19 g
Protein 19,5 g Fett ~ 38¢
Eett 35 g - 2,7 g sukker

«= Spesial Salami
<&Z"  Energi 316 kcal
Protein 25 g

Fett 25 g

Go’og Mager
Energi 181 kcal
Protein 25 g

Fett 9 g

KEF Siren Nymo/Ingvild Thun 2014



«Eat fish 2-3 times a week»

yur-Kaviar <=
T 15
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«Choose oils, margarine in liquid form and soft
margarine, instead of hard margarine and butter»
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Diet and lymphedema

* Weight control and anti-inflammatory and anti-edema diet are two
additional necessary components of the holistic therapy in presence of
primary or secondary limb lymphedema.

* Food, diet, nutraceuticals and fasting on the basic processes at the root of
the chronic progressive degeneration of tissue lymph stasis, i.e. weight
excess, inflammation, edema, fibroadiposis.

* More targeted and randomized studies are needed in order to assess and
standardise the obvious, so far neglected, role of nutrition in lymphedema
patients.

* Veins and Lymphatics 2019; volume 8:8220 [page 24] [Veins and Lymphatics 2019; 8:8220]
Lymphedema and nutrition: A review Attilio Cavezzi,



Obesity and lymphedema

1. impaired diaphragm function and increased intra-abdominal pressure
with dysfunction of fluid cardiopetal aspiration/ drainage;

2. reduced/altered ambulation/ mobility with consequential musculo-
vascular limb pump dysfunction and phlebolymphatic stasis;

3. concomitant metabolic syndrome with multiple factors inducing edema
(cardiac/renal/liver insufficiency etc.);

4. fluid-retentive adipose tissue in excess;

5. hypertension and intake of edema-generating drugs (calcium-blockers,
alpha-lytics, second-generation B-blockers etc.);

6. hormonal alterations such as hyperproduction of insulin and cortisol;

7. Skin infections/inflammation which compromise/generate fluid
retention furthermore



Weight loss

* Positive effect on LYM volume reduction specifically in upper limb of
up to 44%

* More could be expected in lower limb

* No differences in result between types of dietary interventions: Both
low energy and low fat gave reduction in WL, BMI, skinfold and arm
volume



Salt and Sodium reduction

e Excess sodium tends to retain water in the blood vessels, increases
arterial pressure, imbalances microcirculatory homeodynamics and
lymphatic function, which subsequently worsens edema.

- Avoid table salt

- Use sodium redused salts

- Avoid salty snacks

- More home made foods

- Be aware of sodium and salt content in foods

- Read ingredients lists and be aware of spices with
salt




Antioxidants

* Protects against tissue damage and
inflammation

* The most important antioxidants

* VVitamin E, beta-carotene, vitamin A,
vitamin C, zinc and selenium.

 Eat plenty of fruit and vegetables,
cereals and fatty fish

* At least 5 portions of fruit and
vegetables/day, one portion for each
meal




Dietary supplements

* The evidence for extra intake of supplements in lip- and
lymphedema is very weak

e Usually recommended when food intake is limited

* The main thing is that supplements should not substitute
foods

e Too much or too little of some nutrients could be harmful




Dietary interventions and weight loss
Which diet to choose?

* Low fat? * Marginal differences between
the effect of the different diets

* Weight loss is health-beneficial
independent of dietery
compositions

* Low carb?

* Mediterranean?

* Meal replacements?
e 5:2 diet?

* High protein?

* The main factor is consistency



Lifestyle treatments

« Aim: Change In lifestyle
« Method: Specialized programs for long term follow-up

Motivation

siren.nymo@ntnu.no



Conservative weight loss treatments

Different methods for energy restriction:

* Low-calorie diets (LCD)

 Very-low calorie/energy diets (s/VLEDs)

* Meal replacements
* Intermittent fasting
* Low carbohydrate high fat diet

Williams and Fruhbeck, 2009

siren.nymo@ntnu.no



Very low-energy diets (VLEDs)- ketogenic

400-800 kcal/day

Commercial diets are optimalized in regards to recommended amounts
of minerals, vitamins, electrolytes and fatty acids

They should give 0.8-1.5 g protein/kg ideal weight
Induces a weight loss of 1.5-2.5 kg/week

It is recommended alongside tight follow-ups by clinical nutritionist/
dietitian or physician over time

siren.nymo@ntnu.no



Ketogenic diets

4
Ketones * < 50 g Carbohydrates per day
* Induce ketoses
\ 1. Low levels of carbohydrates cause the liver to
- | produce ketone bodies from fat stores
W 2. Ketones can be measured in urine and blood

Fat

Williams and Fruhbeck, 2009



Weight Loss with a Low-Carbohydrate, Mediterranean,
or Low-Fat Diet

O _____________________________________________________
‘ P<0.001 for both comparisons with the low-fat diet
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Months of Intervention

July 17, 2008
N EnglJ Med 2008; 359:229-241 09.09.2022 38

DOI: 10.1056/NEJM0a0708681


https://www.nejm.org/toc/nejm/359/3?query=article_issue_link

Hypotheses for the effect
of ketogenic diets

Inflamed

S adipose
tissue

Mitochondrial
\ dysfunction
NLRP3
acivalion

*\Weight loss and fat mass loss | ettt s i
. ) contents to issue Chronic macrophages
L Pa | n red U Cth n 0 Mu(l:tri:::;]:ie:;ed
. . . T response
e|mprovement in quality of life

Il

structures

eChange in metabolism and hormone function
eReduction in edema and body water
eReduction inflammation

eReduction and prevention of fibroses

Ketogenic diet

|H h

Improved
Release of AT
BHB W .

Keith et al. 2021: Ketogenic diet as a potential intervention for lipedema Reduced

mitochondrial S Improved NLRP3 NLRP3 is not
dysfunction mitochondrial activation activated
respiration blocked




Article

Potential Effects of a Modified Mediterranean Diet on Body
Composition in Lipoedema

Laura Di Renzo 1'*¥(, Giulia Cinelli #3*{), Lorenzo Romano 2(*, Samanta Zomparelli 2, Gemma Lou De Santis 2,
Petronilla Nocerino !, Giulia Bigioni 4 Lorenzo Arsini 40, Giuseppe Cenname °, Alberto Pujia °Q,
Gaetano Chiricolo ® and Antonino De Lorenzo !



Low carbohydrate and high fat diets

Kirkpatrick et al. (2019) J of Clin Lipidology 13, 689

Table 1 Diet classification based on amount of TDE and grams per day from CHO*%-#***
Diet description Ketogenic Calories/d CHO % TDE Protein % TDE Fat % TDE
[ VLCHF/KD Yes >1000 <10* (<20-50 g/d) ~10% TDE (1.2-1.5 g/kg) 70-80% TDE |

Low-CHO No >1000 10-251 (38-97 g/d) 10-30% TDE 25-45% TDE

| Moderate-CHO No >1000 26-441 (98-168 g/d) 10-30% TDE 25-35% TDE |
High-CHO No >1000 45-657 (169-244 g/d) 10-30% TDE 25-35% TDE
Very-high-CHO No >1000 >651 (>244 g/d) 10-30% TDE 25-35% TDE
VLCalDf Varies <800 Varies Varies Varies
Classic KD Yes Varies 3 7 90

daily energy.

protein/d, and <10 to 15% TDE fat.

CHO, carbohydrate; VLCHF/KD, very-low-CHO, high-fat ketogenic diet; VLCalD, very-low-calorie diet; PSMF, protein sparing modified fast; TDE, total

*Typically the amount of CHO required to induce ketosis in most people.*

tBased on 1500 calories/d, an energy intake considered hypocaloric for most individuals.

$VLCalDs vary in macronutrient composition—some may be ketogenic if CHO content is low enough; others may not be if CHO content is =50 g/d. The
PSMF is a subset of VLCalDs and is typically higher in protein to spare LBM with a macronutrient composition of <20 to 50 g CHO/d, 1.2 to 1.5 g/kg




Side effects

Results from a
prospective multicentre
study: VLCD 800 kcal for

12 weeks with 1 year
follow-up in 8.296
participants

Hairloss: 0.6%

Constipation: 0.3%

p
Galle stones: 0.2%

Cholecystectomy: 0.1%
€

Reported side effects of an LCHF diet is
constipation, headache, bad breath,
muscle cramps, general weakness,
gastro-oesophageal reflux, hypoglykemia,
hyperlipedemia, nephrothiasis and

diarrhea.

Yancy et al. Electronic
Wibisons et al. J Pediatr. 2015;166(4):1030-6.e1

siren.nymo@ntnu.no



What is Lipede

Lipedema is a fat disorder
distinguished by a
disproportionate lower body
fat accumulation,
hypersensitivity and pain,
swelling, bruising with
minimal trauma, and
apparent resistance to
traditional diet and exercise
regimens. Up to 85-88% of
patients with lipedema may
have a comorbidity of
obesity. Obesity can
exacerbate lipedema
symptoms and is associated
with further health
complications.

Although lipedema is still
considered as diet resistant,
the 2015 German guidelines
for the diagnosis and
treatment of lipedema,
presently under revision,
clearly states that it is
mandatory to include
nutrition therapy, physical
activity as wellCamponents of a Successful
compiéatidticambhpersséiition for Weight Reduction
~d€@mmpasiiiedyofipldtition, physical activity and behavior
stHeramehEht/prevention of blood glucose and insulin
peaks
* Observe breaks in between eating
* Fat loss without muscle loss
These criteria are all met using a protein-optimized
ketogenic diet.

Is Lipedema Resistant to All Diets?
The Impact of a Protein-optimized Ketogenic Diet on Women with Lipedema

Dr.med. Gabriele Faerber (Center for Vascular Medicine, Hamburg, Germany)

A retrospective analysis was performed using a telephone
survey with 58 patients with lipedema who had undergone
nutrition therapy using a protein-optimized ketogenic diet.
Patients were interviewed prior to treatment, immediately
post-treatment, and an additional follow-up interview at a
mean of 44 months. They were asked regarding utilization
of manual lymph drainage treatments, compression
garment wear, and severity of symptoms such as pain.

The second study analyzed pre- and post-intervention
measurements of 92 patients with lipedema or lipedema
with secondary lymphedema, comparing two

groups: nutrition therapy only (Group A, n=50) and

lermology (Grou

The intervention in both investigations was a protein-
optimized ketogenic diet. Total carbohydrate intake is
restricted to less than 50g/day. Protein intake is optimized
by encouraging daily intake of 1.2-1.5g of protein per kg of
normal weight. Fat intake is moderate with healthy fatty
acids encouraged (more Omega 3, less Omega 6, saturated
fatty acids from pasture raised animals).

The second study also used sonolipolysis (ultrasonic
cavitation) a led physical
treatments)

Leslyn Keith, OTD, CLT-LANA (The Lipedema Project, Boston, USA

Results from the telephone interview included persistent

pain reduction in 82.7% of participants, 24.5% had a

reduced need for MLD treatments and 24.8% were able to

use compression garments with reduced intensity.

Symptom Severity

Change in Symptom Severity
90 B82:7%

Eq 17.3%

10 | | ‘

Cliange for the worse Mo change

Compression

70 Garment® NoCompression
© 60.0 W Flat-Knit
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0
“ 35.2%88 36.435¢
£ 26.0 272
218

20 182
° I I

0

Baseline Post-Intervention Follow-up
(wean 44 mos.)

Measurement analysis in the second study showed
no statistically significant difference with the
addition of physical treatments in Group B (ie. no
benefit with physical treatments).

Patient 2 - Patient 2 - After
Before

Symptoms improved in over 80% of participants. Positive
outcomes included pain reduction, decreased
frequency/intensity of MLD and compression, reduced leg
measurements and reduction in the distance between the
ankles. Outcomes were not affected by the addition of
physical treatments. Because symptom improvement was
seen before substantial weight loss was achieved, we
believe that normalization of metabolism was the primary
driver of improvements. These findings are promising and
show that symptoms of lipedema may be responsive to a
protein-optimized ketogenic diet. Further research using
case controlled or randomized studies is needed to confirm
these results.

Gabriele Faerber Leslyn Keith
gabrielefaerber@gmx. leslyn@lipedemaproject.
de org
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Table 2.

Results for All Outcome Measures Over Testing Sessions.

Outcome Measure

Baseline®

M (SD)

First Posttest
M (SD)

Keith et al. (2020) Am J of Lifestyle Medicine

Second Posttest

M (SD)

Weight (kg) 107.72 (26.69) 103.29 (27.81) 102.54 (28.59) 117 <.001
Waist (cm) 113.25 (19.94) 108.7 (18.65) 109.5 (19.34) 3.16 025
Body fat (%) 40.81 (3.83) 39.79 (3.93) 39.58 (4.25) 1.9 133
BMI 38.38 (7.02) 36.76 (7.32) 36.27 (7.53) 11.92 <.001
Limb volume (mL) 9690.03 (4339.56) 9205.76 (4113.77) 8991.14 (3986.61) 9.4
LLIS 50.44 (14.63) 37.9 (8.6) 38 (18.38) 526 002
OWLQOL 41.51 (22.48) 63.43 (22.03) 65.49 (21.52) 6.12 <.001
WRSM 36.97 (18.01) 21 A7 (11.81) 23.83 (17.58) 9.99 <.001
COPM-P 3.85 (1.6) 6.12 (1.86) 6.07 (1.97) 9.78 <.001
COPM-S 2.75 (1.71) 5.07 (2.25) 5.41 (2.55) 9.01 <.001

Abbreviations: M, mean; BMI, body mass index; LLIS, Lymphedema Life Impact Scale; OWLQOL, Obesity and Weight Loss Quality of Life; WRSM, Weight-
Related Symptom Measure; COPM-P, Canadian Occupational Performance Measure—Performance Score; COPM-S, Canadian Occupational Performance
Measure—Satisfaction Score.

4Mean of 3 baseline measures.
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Effect of a ketogenic diet on pain and quality of life in
patients with lipedema: The LIPODIET pilot study

Vilde Sgrlie® | Ann Kristin De Soysa? | Asne Ask Hyldmo® | Kjetil Retterstal® |
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Assess if an eucaloric LCHF-diet had effect on: Hypotheses: An LCHF-diet may induce a reduction in
pain and improvement in quality of life, independent of
1. Pain and quality of life in participants with lipedema. weight loss in people with lipedema.

2. Change in body composition in participants with

lipedema.
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DIETARY INTERVENTION

Dietary plans

Monday

Breakfast: 3 slices whole grain bread (gluten free) or 5 whole
grain crispbread, tiny layer of butter, 1 egg, tomato, cucumber
and salad and 1.5 dl of skimmed milk

Lunch: “Pasta salad”; a lot of leaf salad, tomato, cucumber,
pepper, green, cheese, 150 g tuna/ham/ chicken, 1 egg (60 g
chick pees or beans) 2 Ths dressing and 1 slice whole grain
bread.

Dinner: 1 serving Chili con carne, free amount of salad

Supper: 1.5 dl yoghurt, 1,5 dl unsweetened muesli or oatmeal,
% banana, 2 Tbs berries or jam without sugar and 10 almonds

Snack: 1 fruit or 25 g unsalted nuts




PAIN & QUALITY OF LIFE

LYMQOL BEN - Skaring System
Lymfedem Livskvalitet skj

Skaring for de individuel sponsene er angitt under. D-r hvor det ikke er angitt en skar
er besvart eller angitt som” Ikkn aktuelt”, 1A, skares dette s
Poengsum for hvert domene er utregnet ved 4 summere da Indlvlduollo skarene og dele tt
antall besvarte spersmal.
Dersom mindre enn 50% av sparsmalene er bawan pr ‘domene, kan ikke dette utregnes ¢
De fire og deres
Funksjon: 1 (a-), 2, 3.
Utseende: 4,5,5,7,8,9,1 0.
ptomer: 11,12,13,14,15
Folelser: 16,17,18,19,20,21.
Generell livskvalitet: spersmal 22, Skires som denne verdien pasienten har anfert mello

Eunksion Q1-3
Ikke i Noe | En Mye
det hele del
tatt
1a) géing 1 2 s 4
1b) 1 R 4
1¢) & qrele 4 st over tid. 1 2 |s 4
1d) din evne til 4 reise deg opp fra en stol. 1 2 3 4
1e) ditt vrke. 1 2 |3 4
1) din evne til 2 giare husarbeid. 1 2 |s 4
Ikke i Noe |En
det hele del
tatt
1 2 3 4
2: Pavirker hevelsen dine fridtidsaktiviteter /ditt sosiale
liv?
Vennligst gi pa dette.
Ikke i Noe |En
det hele del
tatt
3: I hvilken grad er du avhengig av hjelp fra andre 1 2 3 4
arunnet ditt lymfadem?

LYMQOL BEN skaring Norsk versjon 1 September 2013

Generell livskvalitet:
22: Totalt sett hvordan il du gradere din navaerende livskvalitet?
Vennligst kryss av pa falgende skalaen:

0 1 2 3 4 5 6 7 8 9 10
darlig utmerket

Sum tofalt seft Tivskvall

Tusen takk for at du tok deg tid il & fylle ut dette skiema.

Function

Body image :

Symptoms -

Feelings :

Total score

General life quality ::;-
21 e o cirimt? S i

LYMQOL BEN skaring Norsk versjon 1 September 2013

Har du kommentarer eller sporsmal Y dette med
oI 7T B BeryTel i Tl ra EORTC:
Disse kun en del av QLQ-C30
Copyright November 2007 Ref LEG VIl
Allights reserved. be used or provided that this is lotntact, that the source is
that the user registers and that no changes are made
registration in writing to Dr Consultant in Palliative: Medvune Nichtngale Macralan U, 1174 Landon Road,

Derby DE1 20S.

LYMQOL BEN skaring Norsk versjon 1 September 2013



PARTICIPANTS ,i\

N=9 Minimum Maximum Mean + SD
Age (years) 34.0 63.0 46.949.0
BW (kg) 82.7 129.4 102.6 +12.6
BMI (kg/m’) 32.0 45.3 36.7 +4.5

The data is presented as mean + SD. (BW: body weight, BMI: body mass index, SD; Standard
deviation)




MACRONUTRIENT COMPOSITIONS

PRE-BASELINE W6 W11

= Fat (E%)
£ €
» 42
E%

All were ketotic on the ketostix during LCHF

Carbohydrate (E%)
= Protein (E%)
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* Sign. Increase in intake of saturated fat between pre-basline and W6
e Sign. increase in intake of Omega-3 fatty acids between pre-B and W6
* Sign. reduction in intake of sugar between pre-B and W6
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Visuell analog skala - VAS
PAIN

Baseline W7 W13 P-value P-value P-value
MedianA MedianA MedianA
(B to W7) (B to W13) (W7 to W13)
VAS 4.9 1.70 3.60 0.905 0.093
(cm)
(2.85,6.3) (0.45, 3.90) (3.00, 6.40) A-1.3 Al.9

Results presented as median and quartiles. N=9 at baseline and W7, N= 8 at W13. (B; baseline, W: week, VAS: visual analogue scale)

Significant reduction in mean VAS-score (P<0.05) between baseline and week 7



QUALITY OF LIFE

l‘ * Body image/appearance*
Significant reduction on Likert’s scale between

baseline (3.1) and W7 (2.9)
(P<0.05, z = -2.1).

lb  Symptoms*

Significant reduction on Likert’s scale between
baseline (2.6) and W7 (2.0)

Generell livskvalitet:

22: Totalt sett hvordan wvil du gradere din navaerende livskvalitet?

Vennligst kryss av pa felgende skalaen:

0 1 2 3 4 5 6 7 8 9 10
darlig utmerket

Function

Body image

Symptoms
Feelings
Total score

General life quality

*Likert’s scale, 1-4:
notatall =1

a little = 2,
quite a bit =3,
a lot = 4.




BODY COMPOSITION

Weight (kg)

140

AIA' Weight loss .

* Significant weight loss between :
baseline and week 7 .
(4.3 £ SD: 2.5 kg, P<0.001)

* No significant change in weight 2
between week 7 and 13

LIP1 LIP2 LIP3 LIP4 LIP6 LIP7 LIP8 LIP10 LIP11

o

o

o

o

o

o

B Vektl ®Vekt7 mVektl3



CONCLUSION

* An LCHF diet was associated with reduction in reported pain and
weight loss. Weight loss was maintained in the NNR period,
concurrent with pain increase.

* This indicates that a ketogenic diet may reduce pain for patient with
lipedema, regardless of weight loss.

* More research with larger sample size is needed to draw conclusions
on whether an LCHF diet can be a possible treatment option for
patients with lipoedema.



The effect of a low energy ketoge
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life in females with lipedema — A randomized controlled trial
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1. Background
Lipedema is an underdiagnosed subcutaneous adipose tissue (SAT) disorder (1,
2), characterized by an excessive SAT accumulation in the lower extremities (1),

4. Results
<  Atotal of 29 females diagnosed with lipedema (BMI 38 + 8 kg/m?,
age 47+ 11 years) were included in the study (Table 1).

The aim of this study was to investigate the impact of a ketogenic diet on pain
and QoL in females with lipedema.

followed by pain and tenderness to palpation (3). This may result in immobility | | & Dietary macronutrient composition at week 8 can be seen in Fig. 2.
and reduced quality of life (Qol) (4). Recent research suggests that ketogenic || ., Grealer weight loss (WL) in the KETO compared to CONV group.
diets ::1f::v:“:::::d improve Qo in patients with lipedema (4). 4 In the KETO group, there was a significant reduction in strongest
® @ @ @ pain, average pain, and pain now (Figure 3).
- % Greater reduction in pain now in the KETO group (Figure 3).
% No correlation between changes in average pain and %WL
(r=0.211, P=0.511) in the KETO group, or overall (r=0.349,
P=0.081). However, there was a correlation between average pain
and %WL for the CONV group (r=0.699, P=0.012)
% Both the keto and control groups improved their total QoL, physical
2. Aim function from IWQOL-lite and vitality from RAND-36, but only the

KETO group improved self-esteem from IWQOL-lite (Figure 4).
% WL and changes in average pain were correlated with improved
general health from RAND-36 only in the KETO group (r=-0.620,

3. Methods
Adult females with lipedema and obesity were randomized to isocaloric diets
(1200 kcal/day) either ketogenic, or control, for 8 weeks
oz 1 Kaioganic low energy diet (1200 keallday, 75 g CHO)
q Conventional low energy diet (1200 koalday, 180 g CHOJ|
N E. Il [ 7|

Pain was measured using brief pain inventory (BPI) and QoL by RAND-36,
impact of weight on quality of life-lite (IWQOL-lite) and lymphoedema quality of
life (LYMQOL), before and after the intervention.

P=0.042 and r=0.629, P=0.038, respectively), and WL was
correlated with improved physical function from RAND-36 in both
KETO and CONV group (r=0.657, P=0.039 and r=-0.662, P=0.028,
respectively).

5. Conclusion

A ketogenic diet is associated with reduction in pain and
improvement in QoL in females with lipedema. However, further
studies with larger sample size are needed, as well as research
exploring underlying biological mechanisms.

TABLE 1. General characteristics of all pai

BL wa 10 N

s
KETO CONV KETO CONV 8
(n=13) (n=16) (n=12) (n=12) 7
Age, years 49110 4512 ‘ :
Weight, kg 106 + 14 109+ 18 96 + 148" 102 £ 20%° 4
FM.% 4924 50456 4645 94|
Calf circumference, cm 4745 4944 4545 48+4 1
L]

Thigh circumference, cm 6910 6319 B4t9 647 ‘

Data presented 55 mean & SD. FM: fat mass, WL: Weight loss. KETO: Ketogenic diet, CONV: Conventianal diet

FIGURE 3. Pain at baseline and week 9 in both groups
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FIGURE 2. Diet composition in both groups at week 8 FIGURE 4. Quality of life score reported from a) RAND-36 and b) IWQOL-lite at baseline and week 9
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e Pain and quality of life
* Body weight and composition
* Inflammatory markers



Looking for the future

* Research strategy is focused on partnering with the Lipedema research and 7 i)
patient community to identify and overcome specific barriers to advancement i in
Lipedema care.

What is the optimal level of carbohydrate for treatment of lip- and lymphedema?

What is the mechanisms behind the effect of a ketogenic diet?

What is the effect of ketone bodies in lip- and lymphedema?

One shoe do not fit all, therefore we need more treatment options

Follow-up and multidisciplinary teams and combined modality can be central




How can patients with lip- and lymphedema
get dietary counseling?

* Advanced dietary guidance for ketogenic diets can be given by
authorized clinical nutritionists

* In Norway they usually works in hospitals and has to be referred by a
physician
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