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Introduction

Familial chylomicronaemia syndrome (FCS) is a rare autosomal
recessive disorder with an estimated prevalence of 1-2 per
million, which equates to 55-110 people in England."? FCS is
characterised by severe fasting hypertriglyceridaemia (HTG),
defined as triglyceride (TG) concentrations >10 mmol/L (885
mg/dL) by the European Atherosclerosis Society Consensus
Panel, and a build-up of chylomicrons.>* Other symptoms
include episodes of abdominal pain, recurrent acute
pancreatitis, eruptive xanthomata and hepatosplenomegaly.
Loss-of-function mutations in the gene encoding lipoprotein
lipase (LPL) underlie FCS in >90% of patients;
mutations in several other genes encoding associated proteins
responsible for proper LPL function, including APOC2, GPIHBPI,
APOAS5 and LMFI, may also be responsible.*

Occurring in up to 42% of patients, acute pancreatitis is

however,

one of the most common and potentially severe complications
of FCS.® Recurrent episodes can result in chronic pancreatitis
and exocrine and endocrine functional impairment, including
diabetes secondary to pancreatitis, and can be fatal.®®

Dietary management is the mainstay of treatment and
requires close monitoring to ensure it is nutritionally adequate.
Furthermore, adhering to strict dietary requirements to manage
FCS may have psychosocial implications that can influence
eating patterns.® Dietary management of FCS aims to maintain
TG concentrations below 10 mmol/L (885 mg/dL), the level
thought to minimise the risk of pancreatitis."® This is achieved
by restricting dietary fat to minimise chylomicron production
and may such as

require complementary interventions,

TG-lowering therapy.! Additionally, patients in the UK with

genetically confirmed FCS who are at high risk of pancreatitis
and do not respond to dietary management or TG-lowering
therapy may be eligible for treatment with an antisense
oligonucleotide as an adjunct to dietary management.?®

To enable dietitians to provide appropriate care and
support for patients with FCS, clear dietary recommendations
are required that consider the changing needs of the patient
as they transition from childhood to adulthood and beyond.
Until 2018, the only published guidelines available for managing
patients with FCS focused on infants, children and adolescents
and there was a gap in the literature for best-practice guidelines
that addressed the needs of patients with FCS throughout their
lifetime." A panel of US-based registered dietitian nutritionists
(RDNs) published a series of recommendations based on
their collective experience of managing these patients and
the scientific literature available.® These guidelines provide a
basis for dietary management of patients with FCS; however,
their application to the UK setting has not been reviewed.
To address this limitation, a group of UK-based dietitians
convened to review these guidelines and, through the process
of a survey, attendance at a series of meetings and email
correspondence, they reached a consensus on how to adapt
and adopt them in the UK setting. Recommendations based
on the current practice of UK-based dietitians for managing
adults with FCS, including additional considerations for special
populations, are outlined below. Further research is needed to
inform the next steps for developing evidence-based consensus
dietary guidelines for the management of patients with FCS.
Additional dietary support resources for patients and recipe
suggestions are available via the UK-based patient support
group Action FCS (www.actionfcs.org).
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Dietary recommendations

Core recommendation

These five core recommendations
are applicable to all adult patients
with FCS.

Core recommendation 1
¢ Adopt a minimal-fat diet by restricting
total dietary fat (excluding medium-chain
triglyceride [MCT] oil/powder) to 10-15%
of total daily required energy intake
o This recommendation should be used
in addition to regular (preferably
fasting) TG concentration monitoring
and may require further adaption
depending on TG levels.

Rationale for this recommendation

The purpose of the minimal-fat diet is
to reduce TG levels below 10 mmol/L
(885 mg/dL), although below 20 mmol/L
(1,770 mg/dL) is acceptable if no symptoms
are present, to minimise the risk of acute
pancreatitis episodes.
a known TG concentration, a daily fat

In the absence of

allowance of 10-15% of the total required
caloric intake would be a good starting
patients;
regarding daily fat

guided by each
patient’s TG concentration.

point for most however,
recommendations

should be
individual
This is
severity and the amount of fat that can be

intake

important as both the disease

tolerated is likely to vary between patients.
A daily fat allowance as a percentage of the
total caloric intake has been recommmended
(as opposed to a set amount of fat in
grams per day as utilised by Williams et al)
to facilitate individualisation based on the
dietary needs of each patient.

Core recommendation 2

¢ Aim to meet minimum essential fatty acid
(EFA) requirements of 2.5% of the total
daily energy intake derived from omega-6
polyunsaturated fatty acids (PUFAS),
specifically linoleic acid, and 0.5% from
omega-3 PUFASs, specifically alpha
linolenic acid, in the minimal-fat diet.

Rationale for this recommendation

EFAs cannot be produced by the body
and must be obtained through the diet
to prevent deficiency. The recommended
10-16 g/day and 1-3 g/day
(depending on age and gender) for
omega-6 omega-3 fatty acids,
respectively,* ™ which is a large proportion
of the daily fat allowance for a patient
following a minimal-fat diet. Consequently,
the
target

intake is

Elale!

recommendation should be set to

the lowest possible amount
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necessary to meet EFA
Core recommendation 2 is aligned with
the World Health Organization (WHO)
recommendation for the minimum EFA

requirements.

consumption to prevent symptoms of
deficiency.” If the
2.5% of the total daily energy
derived from omega-6 PUFASs is achieved,

recommendation of
intake

then supplementation of arachidonic acid
is unlikely to be required.
Conversion of omega-3 to
(DHA)
eicosapentaenoic acid (EPA) is varied and
often poor. If patients are consuming the

minimum amount of omega-6 and omega-3

docosahexaenoic Elelfe! Elale!

per day, then it might be necessary to

supplement with pre-formed DHA and

EPA at 250 mg/day as per WHO
recommendations. Dietary sources of
EFA include chicken breast, leafy green

vegetables, wholegrains, and fortified
foods; however, if a patient is unable to
meet EFA requirements through dietary
sources, clinical practice has shown that a
small dose of walnut oil can ensure that
these requirements are met. Dietary analysis
can be helpful to monitor dietary intake of
EFAs. If available, regular blood monitoring
of EFAs is important to inform dietary and
supplementation requirements.

Evidence for the benefit of high-dose

omega-3 supplementation for lowering
TG levels in patients with FCS s
inconsistent;* *” however, if high-dose

omega-3 supplements are included as
part of the medical management, this
should be considered when determining

the daily dietary omega-3 intake.

Core recommendation 3

» Prescription-grade MCT oil/powder may
be used as a source of energy in the diet
and to allow for adjustment of energy
intake and macronutrient composition
of the diet.

Rationale for this recommendation

MCTs are metabolised through a chylomicron-
MCT
in the dietary

independent pathway;® therefore,
products can be used
management of patients with FCS to
intake and

increase the overall caloric

prevent excessive caloric intake from
carbohydrate sources. Only prescription-
grade MCT products are recommended for
products and/or

use; over-the-counter

coconut oil should be avoided because
these products may also contain long-chain
triglycerides (LCT) and therefore may not

be a pure source of MCTs.

MCT products should be
into the diet gradually. Close monitoring

incorporated

of the patient is required to assess any

side effects, such as gastrointestinal

disturbances. Support and guidance in

relation to how to incorporate MCT

products into the diet is recommended.

Core recommendation 4

¢ Take a daily multivitamin supplement to
provide reference nutrient intake (RNI)
for vitamins A, D, E and K with the meal
with the highest fat content to optimise
absorption. Monitor vitamin levels by
biochemical analysis on an annual basis,
or more frequently if deficiency is
suspected.

Rationale for this recommendation

A fat-restricted diet may limit provision and
uptake of fat-soluble vitamins; therefore,
supplementation of vitamins A, D, E and K
may be required to avoid deficiency. If
biochemical monitoring indicates deficiency
of any fat-soluble vitamin(s), this should be
replaced and the patient monitored more
frequently.

Core recommendation 5
* Abstain from consuming alcohol.

Rationale for this recommendation

Avoidance of alcohol is necessary

to prevent acute elevations in TG
concentration and exacerbation of acute
pancreatitis episodes. Non-alcoholic soft
drinks

spirits that are

and alcohol-free beers and

low in sugar could be

recommended as alternative options.

Secondary
recommendations

If the adult patient is successfully managing
to follow the minimal-fat diet as outlined in
the core recommendations; the following
secondary recommendations

considered.

may be

Secondary recommendation 1

¢ Aim for up to 25% of the total daily
energy intake from protein to be derived
from low-fat protein sources.

Rationale for this recommendation

In addition to meeting protein requirements,
ensuring adequate protein is important to
support satiety on a minimal-fat diet.
Protein-rich foods can contain fats and
therefore providing information/resources
on lean protein options is important to
ensure adults with FCS can meet their
protein requirements.
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“Due to the restrictive
nature of the diet

to manage FCS
during pregnancy,
supplementation

with a multivitamin
that provides at least
400 pg folic acid and
10 pyg vitamin D is
recommended”

Secondary recommendation 2
e Limit simple and refined carbohydrate foods.

Rationale for this recommendation
The primary focus of the minimal-fat diet
is to limit fat intake to reduce TG levels
to below 10 mmol/L (885 mg/dL). However,
patients following a minimal-fat diet tend
to consume a large quantity of refined
carbohydrates because these foods often
have a lower fat content compared with
complex carbohydrate sources. Consequently,
patients may consume a large amount of
sugar, which can also lead to an increase in
the TG concentration. Providing guidance
on portion sizes of carbohydrates can be
useful to reduce the impact of high
carbohydrate intake on TG levels. Examples
of complex carbohydrate foods include
oats, wholegrain and wholemeal varieties
of bread and cereals, and brown rice.

Recommendations for specific
life stages/circumstances

Additional dietary advice/guidance s
likely to be needed for patients with FCS
at particular life stages or in specific
circumstances. In all cases, it is necessary
to ensure that the diet is tailored to the
individual patient and their cultural/
religious/dietary needs. Currently, limited
dietary resources are available for patients
with FCS and further development of
more diverse resources is required to suit
all patient groups. However, the following
recommendations are applicable to adult
patients with FCS during pregnancy, those
who have concurrent diabetes and/or
pancreatic enzyme insufficiency, and those
with chronic pancreatitis.

Patients with FCS during pregnancy

Patients with FCS during pregnancy:

recommendation 1

* Adopt a minimal-fat diet by restricting
total dietary fat (excluding MCT oil/
powder); the daily fat intake should be
individualised and may need to be
adjusted throughout the different
trimesters of pregnancy. Consequently,
regular monitoring of TG levels is
essential throughout pregnancy to ensure
appropriate dietary management.

Rationale for this recommendation

In the general population, TG levels are
shown to increase during pregnancy; the
TG concentration may increase 2- to 4-fold
by the third trimester and this is further
exacerbated in pregnant women with
FCS.® Case reports of pregnancies in
patients with FCS have shown that fat
intake may need to be restricted to 1-2%

of the caloric requirements in the
later trimesters along with initiating
pharmacological therapies, such as fibrates,
to manage TG levels and reduce the risk
of acute pancreatitis.?** MCT oil/powder
and fat-free oral nutritional supplements will
likely be required to ensure that adequate
calories are obtained while following this
minimal-fat diet.

Patients with FCS during pregnancy:

recommendation 2

¢ Ensure EPA and DHA requirements are
met; supplement with 300 mg of EPA
and DHA per day, of which at least
200 mg should be DHA.

Rationale for this recommendation
Pregnant and lactating females require
higher levels of EFAs than stipulated in the
core recommendation for adults with FCS
to support foetal and infant development.
This can be achieved with an over-the-
counter omega-3 supplement that is
appropriate for use during pregnancy (i.e.,
does not contain fish liver oil). The above
is aligned with WHO recommendations
for EFAs during pregnancy and lactation.”
If it is necessary to restrict fat intake to <10%
of the daily caloric requirement, meeting
the omega-6 and omega-3 requirements
orally during pregnancy will be challenging.
Topical application of sunflower oil has
been shown to provide a source of these
EFAs. If available, regular blood monitoring
of EFAs is important to inform dietary and
supplemental requirements throughout
pregnancy.

Patients with FCS during pregnancy:

recommendation 3

* Ensure adequate vitamin and mineral
intake for the health of the pregnant
woman and normal foetal development.

Rationale for this recommendation

As with all pregnancies, adequate vitamin
and mineral intakes are important for
normal foetal development. Due to the
restrictive nature of the diet to manage
FCS during pregnancy, supplementation
with a multivitamin that provides at least
400 pg folic acid and 10 pg vitamin D is
recommended. With regard to fat-soluble
vitamins, non-pregnant women with FCS
are advised to meet the RNI for vitamin A,
D, E and K prior to conceiving. When
planning a pregnancy and throughout
pregnancy, plasma fat-soluble vitamin
levels should be monitored regularly and
supplementation adjusted to ensure levels
stay within the normal reference range.
Caution is required regarding vitamin A
intake during pregnancy.



Patients with FCS during pregnancy:

recommendation 4

¢ Increased multidisciplinary team (MDT)
support is recommended for pregnant
women with FCS and underlying diabetes
or who have developed gestational
diabetes.

Rationale for this recommendation

Women with FCS and underlying or
gestational diabetes will require additional
MDT support during pregnancy due to the
increased challenges of managing TG
levels during this time. Early screening for
gestational diabetes would be beneficial
to support early dietary interventions.
Dietary recommendations for diabetes
management in FCS are covered below.

Patients with FCS during pregnancy:

recommendation 5

¢ Ensure adequate calories are consumed
and vitamin and mineral requirements
are met to support lactation postpartum.

Rationale for this recommendation

It is important to ensure that women who
wish to breastfeed receive adequate
calories to support milk production.
MCT oil/powder and fat-free nutritional
supplements may be beneficial to ensure
adequate calories are consumed while
adhering to the minimal-fat diet. Women
with FCS who are breastfeeding should
meet the same vitamin and mineral
requirements as the general population for
lactation. As per core recommendation 4,
women should take a daily multivitamin
supplement to provide RNI for vitamins A,
D, E and K. Supplementation with EPA
and DHA, as per core recommendation 2,
should continue during lactation. Regular
monitoring of weight, intake and nutritional
bloods (including fat-soluble vitamins) is
recommended and supplementation should
be adjusted as needed.

Patients with FCS and concurrent
diabetes and/or pancreatic enzyme
insufficiency

Patients with FCS and concurrent
diabetes and/or pancreatic enzyme
insufficiency: recommendation 1
e Ensure that a multivitamin and mineral
supplement is taken with the meal with
the highest fat content and that adequate
pancreatic enzyme replacement is
provided. The advice of a specialist
practitioner/dietitian with expertise
in pancreatic enzyme replacement
therapy should be sought for dosing
recommendations and monitoring
of tolerance.
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Rationale for this recommendation
The risk of fat-soluble vitamin deficiency
in patients with FCS who are following
a minimal-fat diet is further heightened in
patients with concurrent malabsorption
through reduced pancreatic exocrine
function. The above recommendation is
intended to mitigate this risk. It would also
be advisable to adopt the same approach
to EFA supplementation.

Patients with FCS and concurrent

diabetes and/or pancreatic enzyme

insufficiency: recommendation 2

» |f a patient is using MCT oil/powder
to increase daily caloric intake and
prevent excessive caloric intake from
carbohydrate sources, seek input from
a dietitian who has expertise in pancreatic
enzyme replacement therapy if the
patient shows signs of malabsorption.
Signs of malabsorption may include
bloating, wind, steatorrhoea and
weight loss.

Rationale for this recommendation
There is inconclusive evidence regarding
the role of pancreatic enzymes for the
absorption of MCTs.*® MCT digestion
bypasses the usual fat digestion process
so is not dependent on pancreatic enzyme
activity; however, some studies suggest
pancreatic enzyme therapy may help to
optimise absorption of MCTs. Some over
the counter MCT products are not pure
and may contain LCTs; therefore, it is
recommended that a pure form of MCT
is prescribed.

Patients with FCS and concurrent

diabetes and/or pancreatic enzyme

insufficiency: recommendation 3

¢ Encourage low glycaemic index (Gl)
foods at meals and snack times.

Rationale for this recommendation
Simple and refined carbohydrate foods
can lead to glycaemic instability and result
in hyperglycaemia. The Gl of a food can be
lowered by the addition of protein and/or
MCTs. In patients with concurrent diabetes
the glycaemic load of a meal (a measure
of the amount of carbohydrate in a
portion of food together with how quickly
it raises blood glucose levels) should also
be considered. It may be beneficial to
limit portion sizes of carbohydrate foods
to support blood glucose management.
Practise caution when referring to Gl
lists, as low Gl foods may be high in
fat so it is important to review low Gl
suggestions in the context of the minimal-
fat diet.

“Ensure that a
multivitamin and
mineral supplement
is taken with the meal
with the highest fat
content and that
adequate pancreatic
enzyme replacement
is provided”
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“For patients with
FCS experiencing

an acute episode of
pancreatitis, clinicians
should implement
further fat restrictions
on a short-term

basis depending

on severity of disease,
biochemical, clinical
and anthropometric
indicators.”

Patients with FCS and concurrent

diabetes and/or pancreatic enzyme

insufficiency: recommendation 4

¢ Aim for optimal control of blood glucose
levels through titration of relevant
medications with input from a specialist
diabetes centre.

Rationale for this recommendation
Dietary recommendations for patients with
concurrent diabetes (regardless of cause)
will vary depending on the type of
diabetes and treatment. Poorly controlled
diabetes can in turn lead to elevated TG
levels in patients with any type of diabetes;
therefore, it is important for patients
following a minimal-fat diet whose TG
levels remain elevated that their diabetes
control is also evaluated. There may be a
lower threshold for commencing insulin
therapy in patients with concurrent
diabetes and raised TG concentrations.
Metformin should be prescribed to reduce
blood glucose levels and may have a
secondary effect by lowering TG levels.
If a patient has diabetes secondary to
pancreatitis and blood glucose levels vary
markedly, the patient should be assessed
for pancreatic enzyme insufficiency. If the
patient is already receiving pancreatic
enzyme replacement therapy, then dosing
should be reviewed.

Patients with FCS and chronic
pancreatitis

Patients with FCS and chronic

pancreatitis: recommendation 1

e Further reduce daily fat intake until
symptoms are under control and enzyme
replacement therapy regimen has been
established (if required).

Rationale for this recommendation

In contrast to the European Society for
Clinical Nutrition and Metabolism (ESPEN)
guideline, which states that fat restriction
in patients with chronic pancreatitis is
only indicated if they have steatorrhoea
symptoms that cannot be controlled,®
patients with FCS and chronic pancreatitis
may require further fat restrictions. Such
restrictions should be individualised
dependent on biochemical markers and
severity of disease. As stated in the previous
section, if a patient has also been diagnosed
with pancreatic enzyme insufficiency,
pancreatic enzyme replacement therapy
should be initiated following thorough
nutritional assessment and titrated to the
individual and their daily fat intake. The
advice of a specialist practitioner/dietitian

with expertise in pancreatic enzyme
replacement therapy should be sought for
dosing recommendations and monitoring
of tolerance.

For patients with FCS experiencing
an acute episode of pancreatitis, clinicians
should implement further fat restrictions
on a short-term basis depending on
severity of disease, biochemical, clinical and
anthropometric indicators. The duration
of these further fat restrictions is subject
to patient response and should be
implemented on an individual basis.

Patients with FCS and chronic
pancreatitis: recommendation 2

¢ Increase the frequency of monitoring
vitamin levels by biochemical analysis
as patients with FCS and chronic
pancreatitis may have a greater risk
of deficiency; consider increasing the
dose/frequency of vitamin
supplementation.

Rationale for this recommendation
Standard nutritional assessment, including
screening for deficiency of fat-soluble
vitamins (A, D, E and K), trace elements
(magnesium, selenium, zinc), anaemia (iron
studies, B12, folate, ferritin), glycated
haemoglobin (HbAlc), and random blood
glucose should be considered at the
diagnosis of chronic pancreatitis.*® More
frequent monitoring may be required
if deficiency is suspected.® If chronic
deficiency of fat-soluble vitamins is
observed, supplementation should be
initiated with dosing and monitoring
implemented as clinically indicated. Further
guidance regarding supplementation may
be obtained from a metabolic clinical
specialist.

Patients with FCS and chronic
pancreatitis: recommendation 3
e Standard nutritional assessment should
be carried out by a dietitian and,
if indicated, low-fat oral nutritional
supplements should be provided if
the patient is losing weight or having
difficulty maintaining a healthy weight.

Rationale for this recommendation
Low-fat oral nutritional supplements are
likely to be required by patients with FCS
following a fat-restricted diet. A peptide-
MCT-based supplement may also be
appropriate for patients with FCS and
chronic pancreatitis and, if this is indicated,
pancreatic enzyme replacement therapy
should be optimised for absorption as
required.



Conclusions

The recommendations in this article have
been proposed by an expert group of
UK-based dietitians and are intended
for use by dietitians involved in the
management of UK-based patients with
FCS. These recommendations have been
informed by the 2018 publication by a
US-based expert panel of RDNs intended
to provide dietary advice for patients
with FCS across the lifespan and reflect
the current practices used by dietitians
within the UK.° However, further research
is needed to inform the next steps for
developing evidence-based consensus
dietary guidelines for the management
of patients with FCS within the UK.
Diet and lifestyle are key to maintaining
TG concentrations below 10 mmol/L
(885 mg/dL) and reducing the risk of
pancreatitis as well as other symptoms
associated with FCS. Even with strict
adherence to the minimal-fat diet, some
patients may still experience elevated
TGs and episodes of acute pancreatitis;
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(including those at particular life stages
or in specific circumstances), it may be
necessary to refine or adapt them to suit
the needs of the individual patient.
Restricted daily fat intake is the
basis of FCS management and may
complement medical treatment with an
antisense oligonucleotide (for eligible
patients) or other therapies intended to
manage comorbidities. Although these
recommendations are aimed at dietitians,
they are intended to form part of a
multidisciplinary approach to patient
management. It is important that all
members of the MDT are aware of the
importance of diet for controlling the
symptoms of FCS and are able to
support patients in adhering to the
recommendations outlined in this article.
If a patient cannot follow these
recommendations and adhere to the
minimal-fat diet, it is worth referring
them for psychological support to help
them cope with their diagnosis and the

therefore, although these recommendations challenges of managing this lifelong
are intended for all patients with FCS condition.

References: 1. Burnett J R, Hooper A J, Hegele R A. Familial Lipoprotein Lipase Deficiency. In: Adam M P, Ardinger H H, Pagon R A, et al, eds.
GeneReviews®. Seattle (WA): University of Washington, Seattle; October 12, 1999. 2. National Institute for Health and Care Excellence (NICE)
(2020). Volanesorsen for treating familial chylomicronaemia syndrome. Highly specialised technologies guidance. Accessed online:
www.nice.org.uk/guidance/hst13 (Nov 2021). 3. Hegele R A, et al. (2014). The polygenic nature of hypertriglyceridaemia: Implications for definition,
diagnosis, and management. Lancet Diabetes Endocrinol.; 2(8): 655-666. 4. Brahm A J, Hegele R A. (2015). Chylomicronaemia - current diagnosis
and future therapies. Nat Rev Endocrinol.; 11(6): 352-362. 5. Davidson M, et al. (2018). The burden of familial chylomicronemia syndrome:
Results from the global IN-FOCUS study. J Clin Lipidol.; 12(4): 898-907 €892. 6. Symersky T, van Hoorn B, Masclee A A. (2006). The outcome of
a long-term follow-up of pancreatic function after recovery from acute pancreatitis. JOP.,; 7(5): 447-453. 7. Chait A, Robertson H T, Brunzell J D.
(1981). Chylomicronemia syndrome in diabetes mellitus. Diabetes Care; 4(3): 343-348. 8. Valdivielso P, Ramirez-Bueno A, Ewald N. (2014). Current
knowledge of hypertriglyceridemic pancreatitis. Eur J Intern Med.; 25(8): 689-694. 9. Williams L, et al. (2018). Familial chylomicronemia syndrome:
Bringing to life dietary recommendations throughout the life span. J Clin Lipidol.; 12(4): 908-919. 10. Scottish Medicines Consortium. Volanesorsen
285 mg solution for injection in pre-filled syringe (Waylivra®) (2020). Accessed online: www.scottishmedicines.org.uk/media/5577/umar-
volanesorsen-waylivra-final-october-2020-for-website.pdf (Nov 2021). 1. Williams L, Wilson D P. (2016). Editorial commentary: Dietary
management of familial chylomicronemia syndrome. J Clin Lipidol.; 10(3): 462-465. 12. Institute of Medicine Food and Nutrition Board. Dietary
reference intakes for energy, carbohydrate, fiber, fat, fatty acids, cholesterol, proteins and amino acids. Washington DC (USA): The National
Academies Press; 2002. 13. European Food Safety Authority. (2009). Labelling reference intake values for n-3 and n-6 polyunsaturated fatty acids.
The EFSA Journal; 1176: 1-11. 14. Food and Agriculture Organization of the United Nations. Fats and fatty acids in human nutrition: Report of an
expert consultatation. Rome (ltaly): 2010. 15. Connor W E, DeFrancesco C A, Connor S L. (1993). N-3 fatty acids from fish oil. Effects on plasma
lipoproteins and hypertriglyceridemic patients. Ann N Y Acad.; 683: 16-34. 16. Helk O, Schreiber R, Widhalm K. (2016). Effects of two therapeutic
dietary regimens on primary chylomicronemia in paediatric age: A retrospective data analysis. Eur J Clin Nutr.; 70(10): 1127-1131. 17. Baass A, et al.
(2020). Familial chylomicronemia syndrome: An under-recognized cause of severe hypertriglyceridaemia. J Intern Med.; 287(4): 340-348.
18. Bryant L M, et al. (2013). Lessons learned from the clinical development and market authorization of Glybera. Hum Gene Ther Clin Dev,; 24(2):
55-64. 19. Basaran A. (2009). Pregnancy-induced hyperlipoproteinemia: Review of the literature. Reprod Sci; 16(5): 431-437. 20. Lin MH, et al.
(2020). Management of a pregnant patient with chylomicronemia from a novel mutation in GPIHBPI: a case report. BMC Pregnancy Childbirth;
20Q1): 272. 21. Zahedi M, et al. (2021). Case report: management of a patient with chylomicronemia syndrome during pregnancy with medical
nutrition therapy. Front Nutr; 8: doi: 10.3389/fnut.2021.602938. 22. Contreras-Bolivar V, et al. (2015). [Total parenteral nutrition in a pregnant
patient with acute pancreatitis and lipoprotein lipase deficiency]. Nutr Hosp.; 32(4): 1837-1840. 23. Al-Shali K, et al. (2002). Successful pregnancy
outcome in a patient with severe chylomicronemia due to compound heterozygosity for mutant lipoprotein lipase. Clin Biochem.; 35(2): 125-130.
24. Steinberg. F M, et al. (1996). ApoE enhances lipid uptake by macrophages in lipoprotein lipase deficiency during pregnancy. J Lipid Res.; 37(5):
972-984. 25. Tsai E C, et al. (2004). Potential of essential fatty acid deficiency with extremely low fat diet in lipoprotein lipase deficiency during
pregnancy: A case report. BMC Pregnancy Childbirth; 4(1): 27. 26. Han D H, et al. (2013). Gestational hyperlipidemia and acute pancreatitis with
underlying partial lipoprotein lipase deficiency and apolipoprotein E3/E2 genotype. Korean J Intern Med; 28(5): 609-613. 27. Mizushima T, et al.
(1998). Prevention of hyperlipidemic acute pancreatitis during pregnancy with medium-chain triglyceride nutritional support. Int J Pancreatol.;
23(3):187-192. 28. Shah N D Limketkai B N. (2017). The use of medium-chain triglycerides in gastrointestinal disorders. Pract Gastroenterol.; 41(2):
20-28. 29. Arvanitakis M, et al. (2020). ESPEN guideline on clinical nutrition in acute and chronic pancreatitis. Clin Nutr.; 39(3): 612-631.

Acknowledgments:

We would like to thank
Lynne Garton, Dietetic
Advisor, HEART UK, for

her advice and guidance
with formulating these
recommendations and
reviewing this article.

We would also like to

thank Dr Michael Mansfield,
Consultant Endocrinologist
and FCS Prescriber, The
Leeds Teaching Hospitals
NHS Trust, and Jill Prawer,
Founder and Chair, Action
FCS, for reviewing this article.

Disclaimer: This article has been funded by Sobi, with medical writing support provided by Comradis. The views expressed are

the authors’ own, Sobi and Complete Nutrition have had no input into the content of this article.




