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METABOLISMO LIPIDICO

Capilares en adiposo y muscular:
lipoproteina lipasa: TAG = glicerol +
AG

Fatty acids are oxidized

as fuel or reesterified
for storage.

. Myocyte or
. adipocyte
A

(@) Fatty acids enter cells.

Lipoprotein lipase

(®) Lipoprotein lipase,
activated by
4 % apoC-Ilin the capillary,
Capillary | releases fatty acids and
| glycerol.
Intestinal i .
mucosa k. (6) Chylomicrons move
/ %, through the lymphatic
1 o system and
i | bloodstream
Agf 4 to tissues.
~4 \ L Chylomicron
?}‘ @ Triacylglycerols are incorporated,
W7 with cholesterol and apolipoproteins,
into chylomicrons.

. N
e descomposicion en ac
absorcion intestinal grasosy gllcer0|'
b e reesterificacion
J
, )
* a través de conducto
linfatico a vena yugular
L i e vida media 30 minutos )
e fundamentalmente en
higado vy tejido adiposo
deposito e accion de lipoprotein lipasa

Guyton, Arthur C.
Textbook of medical physiology / Arthur C. Guyton, John E. Hall. —11th ed.




METABOLISMO LIPIDICO

Triacylglycerols LIPOLISIS: Catabolismo de los triacilgliceroles
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Tabla 1
Composicion de los complejos lipoproteicos mayores
Lipoproteina Origen Densidad % % % % % CL
(g/ml) proteina TG | PL | CE
QM Intestino <0,95 1-2 85- 8 3 1
88
VLDL Higado 0,95-1,006 7-10 50- | 18- | 12- | 8-10
55 20 15
IDL VLDL 1,006-1,019 10-12 25- | 25- | 32- | 8-10
30 27 35
LDL VLDL 1,019-1,063 20-22 10- | 20- | 37- | 8-10
15 28 48
HDL2 Intestino ~ 1,063-1,125 ~ 33-35  5-15  32- | 20- 5-10
Higado 43 30
QM, VLDL
HDL3 Intestino 1,125-1,21 55-57 3-13 | 26- | 15- | 2-6
Higado 46 30
QM,VLDL
QM = quilomicrén; VLDL = very low density lipoprotein; IDL = intermediate density lipoprotein;
LDL = low density lipoprotein; HDL = high density lipoprotein.

Guyton, Arthur C.
Textbook of medical physiology / Arthur C. Guyton, John E. Hall.—11th ed.
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La primera mitad del embarazo, prevalece el
metabolismo anabdlico con hiperfagia y
aumento de los depositos grasos

El tercer trimestre aumenta la lipodlisis y
disminuye la acumulacion de grasa

Ferriols E, et al. Comportamiento de los lipidos durante la gestacion y su relacion con aconte- cimientos
obstétricos desfavorables. Clin Invest Arterioscl. 2015. http://dx.doi.org/10.1016/j.arteri.2015.04.003
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Aumenta la produccion de glucosa por el higado,
nero al mismo tiempo la glicemia tiende a disminuir
oor hemodilucién y paso transplacentario

R: Lactogeno placentario, progesterona,
orolactina , cortisol y TNF alfa

| a gestante normalmente sensible a la insulina
aumenta su insuliniresistencia e un 10% en el
embarazo, la insulino resistente hasta un 40%

Ferriols E, et al. Comportamiento de los lipidos durante la gestacion y su relacién con aconte-
cimientos obstétricos desfavorables. Clin Invest Arterioscl. 2015.
http://dx.doi.org/10.1016/j.arteri.2015.04.003
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El colesterol es imprescindible para

La formacion de membranas, sintesis de esteroides
y diferenciacion celular y es necesario para el
desarrollo embrionario y fetal

Aunque el feto es capaz de sintetizar su propio
colesterol, existe también un aporte exdégeno de
colesterol de la circulacion materna a través de |la
placenta.

Ferriols E, et al. Comportamiento de los lipidos durante la gestacion y su relacién con aconte-
cimientos obstétricos desfavorables. Clin Invest Arterioscl. 2015.
http://dx.doi.org/10.1016/j.arteri.2015.04.003
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Hasta hace poco se pensaba que el saco vitelino
y el feto sintetizaban todo el colesterol de novo

Actualmente se han identificado receptores en
trofoblasto :(LDL) (LDLRs), LDLR, scavenger A,
and high-density lipoprotein (HDL)—binding
scavenger receptors B1 (SR-B1s) y ligandos Apo
ByApoE

Wild et al, dislipidemia and pregnancy Cardiol Clin 33 (2015) 209-215
http://dx.doi.org/10.1016/j.ccl.2015.01.002
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Historicamente la dislipidemia se ha
considerado fisiolégica en el embarazo

Evidencia actual sugiere que alteraciones en el
perfil lipidico materno se relaciona con
presencia de placas de ateroma a los 6 meses en
aorta de los hijos de madres dislipidemicas

Napoli C, D’Armiento FP, Mancini FP, et al. Fatty streak formation occurs in human fetal aortas and is
greatly enhanced by maternal hypercholesterole- mia. Intimal accumulation of low density lipoprotein
and its oxidation precede monocyte recruitment into early atherosclerotic lesions. J Clin Invest

1997;100(11):2680-90.
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Los embarazos han aumentado en el grupo de
mujeres entre 30 y 40 anos

Aproximadamente el 50% son no planificados

45% de las mujeres se embaraza con sobrepeso
u obesa, y el 43% gana mas peso del
recomendado

Rol del ginecoobstetra en prevencion y
planificacion

Wild et al, dislipidemia and pregnancy Cardiol Clin 33 (2015) 209-215
http://dx.doi.org/10.1016/j.ccl.2015.01.002
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Los niveles de lipidos han sido ampliamente estudiados durante el
embarazo , aun asi no existen curvas estandarizadas para embarazadas

El embarazo es un estado de insulinoresistencia que se refleja en el
perfil lipidico materno

Los niveles de TG, CTy LDL aumentan progresivamente durante el
embarazo y de mayor manera el tercer trimestre

Habitualmente en promedio los niveles de TG y CT no excede los 250
mg / dl, en embarazos con factores de riesgo pueden llegar a niveles
mayores a 300 mg /dI

Wild et al , dislipidemia and pregnancy Cardiol Clin 33 (2015) 209-215
http://dx.doi.org/10.1016/j.ccl.2015.01.002
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Las variaciones en el perfil lipidico son
independientes de edad , raza e IMC

Recupera con postpartoy se acelera con la
lactancia materna

Ferriols E, et al. Comportamiento de los lipidos durante la gestacion y su relacion
con aconte- cimientos obstétricos desfavorables. Clin Invest Arterioscl. 2015.
http://dx.doi.org/10.1016/j.arteri.2015.04.003
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Estrogenos : aumentan los niveles de

triglicerdos estimulando la produccion de VLDL
e inhibiendo LPL hepatica y periférica

Progesterona, se opone a esta accion,
aumentando la insulinoresistencia

Wild et al , dislipidemia and pregnancy Cardiol Clin 33 (2015) 209-215
http://dx.doi.org/10.1016/j.ccl.2015.01.002
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conception delivery

-12-10 8 6 4 -2 1 3 5 7 9 11 13 15 17 19 21

months from conception

Fig. 1. Total cholesterol (TC), triglycerides (TG), high-density lipoprotein (HDL), and low-
density lipoprotein (LDL) 1 year before, during, and after pregnancy. (From Wiznitzer A,
Mayer A, Novack V, et al. Association of lipid levels during gestation with preeclampsia
and gestational diabetes mellitus: a population-based study. Am J Obstet Gynecol
2009;201(5):482.e1-8; with permission.)

Wild et al.,womans health considerations for lipids management. Endocrinol Metab Clin N Am 45 (2016)
65-85
http://dx.doi.org/10.1016/j.ecl.2015.09.005
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Dislipidemia familiar :

Con historia clinica y hallazgos al examen fisico,
habitualmente niveles mayor a 500 mg /dl de TG

Disminucion ingesta caldrica , disminucion porcentaje grasas,
uso de fibratos , insulina

Causas medicas:

Hipotiroidismo, consumo de OH, HBPM, glucocorticoides,
medicamentos psicotropicos, enfermedad renal, diabetes

Wild et al , dislipidemia and pregnancy Cardiol Clin 33 (2015) 209-215
http://dx.doi.org/10.1016/j.ccl.2015.01.002
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ROL DE LA DISLIPIDEMIA EN EL
EMBARAZO

Comportamiento de los lipidos durante la gestacion
y su relaciéon con acontecimientos obstétricos Souacn
desfavorables
Hiperestrogenismo A
Resistencia a la insulina
. o e . o , Y
Elena Ferriols®*, Carolina Rueda?®, Rocio Gamero?, Mar Vidal®, Antonio Paya®", 1 p———
Ramoén Carreras®°, Juana A. Flores-le Roux“¢ y Juan Pedro-Botet ¢ “S”“"Ta
9.9 g ; 9,5 . = Hiperlipidemia
a Servicio de Ginecologia y Obstetricia, Hospital del Mar, Barcelona, Espafia suprafisologica
b Departament de Pediatria, d’Obstetricia i Ginecologia, i de Medicina Preventiva, Universitat Autonoma de Barcelona, l
Barcelona, Espafna
¢ Servicio de Endocrinologia y Nutricién, Hospital del Mar, Barcelona, Espaiia Mayor resistendia a Ambiente oxidativo
d Departament de Medicina, Universitat Autonoma de Barcelona, Barcelona, Espafa la insulina l
A
Recibido el 12 de febrero de 2015; aceptado el 14 de abril de 2015 Lesion endotelal
I
v v v
geDsiita:ggzsal ——  Preeclamspia —— Parto pretérmino
y
Riesgo cardiovascular
aumentado
Figura 1  Relacion y mecanismos implicados entre la diabe-
tes gestacional, la preeclampsia y el parto pretérmino con el
incremento del riesgo cardiovascular.
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e LIPIDOSY PREECLAMPSIA:
— ASOCIACION ENTRE PE Y RIESGO CV

— ASOCIACION ESPECIFICA CON
HIPERTRIGICERIDEMIA POR STRESS OXIDATIVO

— ESTUDIOS CASO CONTROL Y COHORTE HAN
MOSTRADO AUMENTO DE CONCENTRACIONES DE
TG EN MUIJERES PE VS SANAS , MAS AUN CON
NIVELES DE LDL ELEVADQOS

Ferriols E, et al. Comportamiento de los lipidos durante la gestacion y su relacion con aconte-
cimientos obstétricos desfavorables. Clin Invest Arterioscl. 2015.
http://dx.doi.org/10.1016/j.arteri.2015.04.003
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Maternal Lipid Profile During Early Pregnancy and
Pregnancy Complications and Outcomes: The ABCD
Study

Tanja G. M. Vrijkotte, Nathalie Krukziener, Barbara A. Hutten,
Karlijn C. Vollebregt, Manon van Eijsden, and Marcel B. Twickler

Context: Elevated lipid levels during late pregnancy are associated with complications and adverse
outcome for both mother and newborn. However, it is inconclusive whether a disturbed lipid

profile during early pregnancy has similar negative associations. Se eXCl Uye rO n d ia betica S )

Objective: Our objective was to investigate whether nonfasting maternal total cholesterol and I H I
triglyceride levels during early pregnancy are associated with six major adverse pregnancy mU tlp eS y EG nO Segu ra

outcomes.

Methods: Data were derived from the Amsterdam Born Children and Their Development (ABCD) 4000 l I l uJ e res
cohort study. Random blood samples of nonfasting total cholesterol and triglyceride levels were

determined during early gestation (median = 13, interquartile range = 12-14 wk). Outcome Se CorrelaC|Ono TG con
measures were pregnancy-induced hypertension (PIH), preeclampsia, preterm birth, small/large for

gestational age (SGA/LGA), and child loss. Only nondiabetic women with singleton deliveries were H I E . P E . P P N O

included; the baseline sample consisted of 4008 women. Analysis for PIH and preeclampsia were ) )

performed in nulliparous women only (n = 2037).

Results: Mean (sp) triglyceride and total cholesterol levels were 1.33 (0.55) and 4.98 (0.87) mmol/ ESPO NTAN EO Y G EG

liter, respectively. The incidence of pregnancy complications and perinatal outcomes were as fol- . .

lows: PIH, 4.9%; preeclampsia, 3.7%; preterm birth, 5.3%; SGA, 9.3%; LGA, 9.3%; and child loss, NO hu bo d |fe renC|aS Con

1.4%. After adjustments, every unit increase in triglycerides was linearly associated with an in-

creased risk of PIH [odds ratio (OR) = 1.60, P = 0.021], preeclampsia (OR = 1.69, P = 0.018), LGA PEG y pérdlda del

(OR = 1.48, P < 0.001), and induced preterm delivery (OR = 1.69, P = 0.006). No associations were
found for SGA or child loss. Total cholesterol was not associated with any of the outcome measures. e ba ra O

Conclusions: Elevated maternal triglyceride levels measured during early pregnancy are associated

with pregnancy complications and adverse pregnancy outcomes. These results suggest that future . 7
lifestyle programs in women of reproductive age with a focus on lowering triglyceride levels (i.e. CT no Se re I a CIO no
diet, weight reduction, and physical activity) may help to prevent hypertensive complications

during pregnancy and adverse birth outcomes. (J Clin Endocrinol Metab 97: 3917-3925, 2012)

Tanja g m.maternal lipid profile during early pregnancy and pregnancy complications
and outcomes:The ABC study J Clin Endocrinol Metab 97: 3917-3925, 2012)
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The estimated probability for PIH, preeclampsia (PE), and LGA TG levels in the first
trimester of pregnancy are a

fH e F 0201 | significant, but modest,
Pregnancy Induced I?reeclarnpsia ' contributor in the expression
Hypertension (FIH) (PE) of PIH, PE, induced preterm
birth, and children to be born
0.15 0.15 0.15 Large for Gestational Age.
With this observation,
inclusion of a lipid profile
> > > may be considered early in
% § § pregnancy & in the
o BIEA £0.107 £0.107 preconception screening.
o o o
el el ©
L 30} 3}
(] @© 4]
£ £ £
i 0 i
005+ 00s - 005 Large for
Gestational Age 1 mmol/L of TG = 135 mg/dL
[(LGA) 2 mmol/L = 176 mg/dL
Q0.025 Q0.5 Q0.975 Q0.025 Q0.5 Q0.975 Q0.025 Q0.5 Q0.975
Q0.025, Q0.5, and Q0.975
000 - |—|_| o000 - |_|_| 000 - ._'_| ) ’
e e e ey | o e e e ey | o e e e ey | represent the 2.5th, 50.0th,
0.0 1.0 2.0 3.0 0.0 1.0 2.0 3.0 0.0 1.0 2.0 3.0 975th percentiles Of the
Triglyceride (mmol/L) Triglyceride (mmol/L) Triglyceride (mmol/L)

studied population.

Fig. 3. First trimester maternal triglyceride relationships. (Adapted from Vrijkotte TG, Krukziener N, Hutten BA, et al. Maternal lipid profile during early
pregnancy and pregnancy complications and outcomes: the ABCD study. J Clin Endocrinol Metab 2012;97(11):3917-25.)

Tanja g m.maternal lipid profile during early pregnancy and pregnancy complications
and outcomes:The ABC study J Clin Endocrinol Metab 97: 3917-3925, 2012)



N
=

ROL DE LA DISLIPIDEMIA EN EL =

EMBARAZO
* LIPIDOS Y PREECLAMPSIA:

— ESTUDIO PROSPECTIVO CASO CONTROL NO
LOGRO DEMOSTRAR TAL ASOCIACION

Arch Gynecol Obstet (2013) 288:49-55
DOI 10.1007/s00404-013-2750-y

MATERNAL-FETAL MEDICINE

Plasma lipids and lipoproteins during pregnancy and related
pregnancy outcomes

Turgay Emet - Isik Ustiiner - Seda Giivendag Giiven * Giilsah Balik
Ulkii Mete Ural - Yesim Bayoglu Tekin - Senol Sentiirk - Figen Kir Sahin -
Ayse Filiz Avsar

Ferriols E, et al. Comportamiento de los lipidos durante la gestacion y su relacion con
aconte- cimientos obstétricos desfavorables. Clin Invest Arterioscl. 2015.
http://dx.doi.org/10.1016/j.arteri.2015.04.003
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Arch Gynecol Obstet (2013) 288:49-55
DOI 10.1007/s00404-013-2750-y

MATERNAL-FETAL MEDICINE

Plasma lipids and lipoproteins during pregnancy and related
pregnancy outcomes

Turgay Emet - Isik Ustiiner - Seda Giivendag Giiven - Giilsah Balik -
Ulkii Mete Ural - Yesim Bayoglu Tekin - Senol Sentiirk - Figen Kir Sahin -
Ayse Filiz Avsar

* Objetivo : Estudiar el efecto de los cambios del perfil
lipidico materno en relacion a crecimiento y desarrollo fetal
pronostico y resultados en el embarazo

e Metodo : Prospectivo, longitudinal , un centro se midio
concentracion de TG, CT, HDLy LDL antes de las 14 y
después de las 28 semanas, el analisis incluyo el status
medico social y demografico de las pacientes

* QOutcome primario: relacion del perfil lipidico con peso fetal
al nacer,peso al tercer mes de vida y complicaciones del
embarazo como PE,DG,RCIU yPP
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Los niveles de TG, CT y LDL aumentaron durante
el embarazo

Los niveles de TG se correlacionaron
directamente con el peso al nacer, no asi al
tercer mes

No hubo asociacion con PE ni con DG, si
inversamente de niveles de TG con PP
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DIABETES Y PERFIL LIPIDICO

DOI: 10.1111/1471-0528.13261 Systematic review

www.bjog.org

Maternal lipid levels during pregnancy and
gestational diabetes: a systematic review and

meta-analysis

KK Ryckman, CN Spracklen, CJ Smith, JG Robinson, AF Saftlas

Department of Epidemiology, University of Iowa College of Public Health, Iowa City, IA, USA
Correspondence: KK Ryckman, Department of Epidemiology, University of Iowa College of Public Health, 145 N. Riverside Drive, S435 CPHB,

Iowa City, IA 52242, USA. Email kelli-ryckman@uiowa.edu

Accepted 4 November 2014. Published Online 22 January 2015.
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Objetivos : evaluar la variacion de lipidos en embarazo
y DG

Criterios de seleccion: Con grupo control y al menos
una mediccion de CT, LDL, HDLy TG

Los niveles de trigliceridos fueron significativamente
mas altos en todas las etapas del embarazo en mujeres
qgue desarrollaron diabetes

Los niveles de HDL fueron menores significativamente
solo en segundo y tercer trimestre

No hubo diferencias al agregar mediciones de
colesterol total y LDL
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4241 Potentially relevant articles identified
through PubMed/MEDLINE andSCOPUS databases

1522 Duplicates removed

2719 Potentially relevant articles screened {1015
unique to SCOPUS, 181 unique to
PubMed/MEDLINE and 1 from references)}

2396 Articles excluded on
title review

323 Article abstracts evaluated

178 Articles excluded

61 Did not report lipid measures
110 Did not study GDM as outcome
32 Animal not human study

4 Improper control group

145 Articles evaluated in detail

85 Articles excluded

10 No/improper controls

2 Duplicate study population

18 Did not study GDM as outcome

3 Postpartum levels

22 Did not report appropriate exposures
14 Review article

4 Unableto translate

12 Not enough data shown

60 Articles included in the meta-analysis

Figure 1. Flow diagram of included studies for the meta-analysis of the
association between lipid measurements during pregnancy and
gestational diabetes mellitus.

NS

Se analizaron un total de
13886 mujeres, 4186 con
DGy 9718 sin.

Los niveles de trigliceridos
fueron significativamente
mas altos en todas las
etapas del embarazo en
mujeres que desarrollaron
diabetes
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HIPERTRIGLICERIDEMIA Y EMBARAZO, e
PANCREATITIS AGUDA ‘

Mecanismo no bien dilucidado eventual
activacion de lipasas pancreaticas promovido
por el ambiente rico en trigliceridos,lo que
liberaria acidos grasos que dafan el endotelio vy
celulas acinares pancreaticas




HIPERTRIGLICERIDEMIA'Y EMBARAZOR,,
PANCREATITIS AGUDA

Incidencia 3-7/10.000

Clasicamente se describia una mortalidad
materna y fetal alta que ha disminuido por los
cuidados actuales
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PANCREATITIS AGUDA

Mujeres con factores de riesgo de
hipertrigliceridemia deben recibir consejeria
preconcepcional .

Debe buscarse didrigidamente
hipertrigliceridemia en aquellas con factores de
riesgo
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Table 1. Primary and secondary factors contributing to severe
gestational hypertriglyceridemia.

Predisposing factors Examples

Primary (genetic) factors

e Increased production Familial combined hyperlipidemia (FCH)

Familial hypertriglyceridemia (FHTG)

e Ineffective lipolysis Familial chylomicronemia disorders

e Decreased remnant
clearance

Familial dysbetalipoproteinemia

Secondary (non-genetic) factors

e States of altered m Insulin-resistant states (e.g. untreated/
physiology poorly-controlled diabetes mellitus)

Hypothyroidism

Nephrotic syndrome

e Medications/toxins Glucocorticoids

Beta-blockers

Protease inhibitors

Alcohol
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Avo

PANCREATITIS AGUDA

" Consider goal-directed plasmapheresis if

e or recurrent gHTG-pancreatitis
or as a bridge to imminent delivery

Consider IV insulin if hyperglycemic

If refractory, admit for supervised fast,
parenteral nutrition, or titration of diet

- Consider fibrate (e.g. gemfibrozil 600mg BID)

after 1t trimester

Add omega-3 ethyl esters (3-4 g/d)
& MCT (10-30 g/d)

Low-fat diet, Close TG surveillance,
Multidisciplinary collaboration

id exacerbants (optimize glycemic control),

NIVELES 11,4 MMOL/LT SE
ASOCIAN CON MAYOR
RIESGO DE PANCREATITIS
TERAPIA ESCALONADA :

DIETA'Y EJERCICIO

SI CON MEDIDAS
HABITUALES CONTINUA EN
ALZA CONSIDERAR
HOSPITALIZACION
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Table 2. Management of gestational hypertriglyceridemia.

Mechanism

Benefit

Risk

Key references

Low fat diet
< 20% of calories from fat/day

Omega-3-acid ethyl esters
3 to 4g/d orally

Medium-chain triglycerides
(MCT)

10 to 30g/d orally

Available as supplement but also in
coconut oil, palm kernel oil, butter

Fibrates
e.g. Gemfibrozil 600 mg twice-daily

Insulin
Intravenous most often

Plasmapheresis

e Reduce substrates for exogenous TG
synthesis pathway

Reduce hepatic TG synthesis

Increase fatty acid oxidation in the liver
and skeletal muscle

Enhance LPL activity

Provide nutritional support with rapid
small intestine absorption and direct
transport of TG via portal vein to liver
for oxidation without CM formation
Mitigates the increase in dietary CHO in
an isocaloric diet

Transcription regulation via (+)PPARa
Increase LPL-mediated catabolism of
VLDL particles by up-regulation of LPL,
apoA-l, and apoA-IlI

Decrease apoB and VLDL production by
down-regulation of apoClll expression

Less increase in TG from iv carbohydrate
ingestion compared to enteral carbohy-
drate nutrition

Rapid and potent LPL activator

Rapid removal of TG-rich lipoproteins
Removal of inflammatory mediators/
cytokine levels in acute pancreatitis

e Effective in plasma TG lowering

Reduce TG by 25-50% via several
mechanisms

Helps avoid deficiency of key
omega-3 fatty acids including
DHA and EPA

Densely caloric (8.3 kcal/g for
MCT vs. 3—4 kcal/g for carbohy-
drate and protein)

Potential positive impact on fetal
brain development

Effective gradual reduction in TG
in many genetic forms of HTG,
although response genotype
dependent

Provides source of calories
e Helps prevent/reverse maternal
weight loss

Immediate dramatic TG-lowering
effect

Immediate dramatic TG-lowering
effect

Difficult patient adherence

Risk of maternal weight loss and
fetal essential fatty acid (EFA)
deficiency

e Fishy taste, mild gastrointestinal
side effects (e.g. burping)

May not lower TG quickly enough
in acute setting

Gastrointestinal side effects (e.g.
abdominal discomfort, diarrhea,
nausea, intestinal gas)

Safety in pregnancy controversial
May not lower TG quickly enough
in acute setting

Typically requires hospitalization

e No clear role for euglycemic
patients (risk of hypoglycemia)

Limited availability

High cost

Risk of infection/thrombosis of
plasmapheresis catheter line

e Transient effect

Sanderson®®
Ma'®
Mizushima?'
Shenhav (2002)"?
Al-Shali®'

Tsai?®

Abu Musa®®
Basaran? Sivakumaran
Goldberg®®
Basar®*

Han''

Gupta®®

53

Goldberg®®
Basar®*
Han''

Mizushima?'
Shenhav'?

Gemfibrozil:
Al-Shali®'

Tsai?®

Goldberg®®

Fenofibrate (with niacin):
Abu Musa®

Sanderson®®
Shenhav'?
Al-Shali®'
Goldberg®®

Al-Shali®'
Basaran®
Basar®*

Ma'®
Sivakumaran®?
Basar®
Gupta®®
Safi*®

CHO: carbohydrate; CM: chylomicron; DHA: docosahexaenoic acid; EFA: essential fatty acid; EPA: eicosapentaenoic acid; MCT: medium-chain triglycerides; TG: triglyceride; LPL: lipoprotein lipase; VLDL: very low

density lipoprotein.
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Table 1

Lipid level-lowering agents and pregnancy classification
Lipid Level-lowering Agent Pregnancy Class
Statins
Fibrates
Ezetimibe

Niacin

Cholestyramine

Colesevelam
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