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Does weight loss in overweight or obese women
improve fertility treatment outcomes?
A systematic review

K. A. Sim, S. R. Partridge and A. Sainsbury
August 2014

| «Parvara visu PUBMED ieklauto péetijumu kvalitate ir slikta. Identifice tikai 2

randomizétus kontrolétus pétijumus, kur tapat nav datu par dzivi dzimusiem
jaundzimusajiem...»
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ORIGINAL ARTICLE

Randomized Trial of a Lifestyle Program
in Obese Infertile Women

Meike A.Q. Mutsaerts, M.D., Ph.D., Anne M. van Oers, M.D.,

577 Were randomly assigned
to treatment

:

l

290 Were assigned to 6 mo of lifestyle
intervention before 18 mo
of infertility treatment

287 Were assigned to prompt 24 mo
of infertility treatment

Zaudéja 4,4 kg

jZaudéja 1,1 kg




In obese infertile women, a lifestyle intervention preceding infertility treatment, as com-
pared with prompt infertility treatment, did not result in higher rates of a vaginal birth
of a healthy singleton at term within 24 months after randomization. (Funded by the
Netherlands Organization for Health Research and Development; Netherlands Trial
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Effect of a very-low-calorie diet on in vitro
fertilization outcomes

A low-calorie diet in a group of overweight or obese patients for a short period before and during IVF results
in variable tolerance to the dietary regime and an unsatisfactory IVF outcome. (Fertil Steril® 2006;86:227-9.
©2006 by American Society for Reproductive Medicine.)
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Gestacijas cukura diabets

e Gestacijas cukura diabéts, ko pienemts definét ka jebkuras pakapes
glikozes tolerances traucéjumus, kas pirmoreiz manifestéjusies
grutniecibas laika, jau vairak ka 40 gadus ilgi ir diskusiju objekts ar gandriz
katra valsti atskirigiem diagnostiskajiem kritérijiem, skrininga stratégiju;

Early pregnancy testing Standard gestational diabetes Criteria fordiagnosing gestational diabetes
test (second to third trimester)
WHO* (glohal) Yes. Diabetes and gestational 75g0GTT Any of the follbwing: fasting glucose concentration
diabetes =51 mmol/L; 1h OGTT concentration 2100 mmaol/L;
2 hOGTT 28.5 mmol/L
ACOG* (USA) Yes in presznce of risk factors, Two step: non-fasting S0 g glucose  Fasting glucose concentration =5.3 mmol/L; for O GTT:
including maternal BMI 230 kg/m®,  chalkenge test, followed by 1009 1 hglucese =10-0 mmol/L; 2 hglucose 28.6 mmol/L;
historyof gestational diabetes OGTT if glucose challznge test 3 hglucose =7-8 mmol/L (two values =threshold for
=7-8 mmol/L diagnasis)
ADA (USA) Not specified WHO or ACOG approach* WHO or ACOG criteria®
Endocrine Scciety  Yes. Aimed at detection of overt 759 0GTT Any of the follbowing: fasting glucose concentration
(USA) diabetes 2G5 1 mmol/L; 1h OGTT =10.0 mmol/L; 2h OGTT 28.5 mmol/L
NICE (LK) Only if previous gestational 759 0GTT Eitherof these values: fasting glucose concentration
diabetes =56 mmol/l; 2 hOGTT =7-8 mmol/L
EBCOG (Europe)  Yes. Aimed at datection of avert Either WHO or ACOG approach* Fasting glucose concentration® 251 mmol/L; 1h OGTT
diabetes =10.0 mmol/; 2 hOGTT =8.5 mmol/L
0G TT=oral gluccse tolerance test. ACOG~-American College of Obstetrics and Gynecology. ADA=-American Diabetes Association. NICE-National Institute for Healthand Care
Excellence. EBCOG=Euopean Board and College of Obstetrics and Gynaecology. *Using theapproach or criteria defined by WHO and ACOG.
Table 4: Recommended testing forgestational diabetes in obese pregnant women



IADPSG rekomendacijas

1) no gestacijas CDjanoskir manifests 1. vai 2. tipa CD vai sekundaras CD formas, kas
pirmoreiz diagnhosticétas grutniecibas laika; Ta ir vieniga situacija, kur izmanto HbA1lc

 2) rekomendéjams viens solis diagnozes apstiprinasana (resp., vispirms nav javeic
OGTT ar 50 g glikozes, kam sekotu OGTT ar 100 g glikozes). Zelta standarts ir OGTT ar
75 g glikozes;

 3) Visam grutniecém, neatkarigi no riska faktoru esamibas, 24 — 28 gestacijas
nedéla javeic OGTT ar 75 g glikozes. Lai gan Sada stratégija nevajadzigi apgrutina
grutnieces ar |oti zemu gestacijas CD risku, tomeér skrinéjot tikai grutnieces ar vienu vai
vairakiem riska faktoriem, paliek nediagnosticeti ~40% gadijumu.



Mitohondriju disfunkcija un IR

Expansion of
adipose tissue

S| e, s

& & 9 proinflammatory
Increased Q"‘ ® Y () cytokines
lipolysis OO‘ P @ =)
9
2 i Decrease in
anti-inflammatory .
cytokines
Increase in = Activation of Activation of Insulin
free fatty acids = toll-like receptor interleukin receptor N iHetlin

—— signalling signalling su 4

L - L
IL-6R

,,,,,,,,,,

el ‘0"0"‘0“.“;1-".'«.3.' |

oLk PAMRHES

BALL
AN

—

.: /l"

Dawn K. Coletta, Lawrence J. Mandarino Mitochondrial dysfunction and insulin resistance from the outside in: extracellular matrix, the cytoskeleton, and mitochondria American Journal of Physiology - Endocrinology and
MetabolismPublished 1 November 2011Vol. 301no. E749-E755
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e gritnieces treSaja trimestri o sievietes bez gritniecibas

Glikozes, insulina, brivo taukskabju, trigliceridu un aminoskabju profili plazma 8 grutniecém (melnie simboli) un 8
sievietém bez grutniecibas (baltie simboli).

Adaptéets péc Phelps RL, Metzger BE, Freinkel N. Diurnal profiles of glucose, insulin, free fatty acids, triglycerides,
cholesterol, and individual amino acids in late normal pregnancy. Am J Obstet Gynecol 1981; 140:730-736



Oglhidratu vielmaina grutniecibas laika

* Visbutiskak OH vielmainas procesus ietekmeé insulina rezistences pieaugums. Ta
grutniecibas Il trimestri SUnu jutiba pret insulinu samazinas par 45 = 70% salidzinot
ar laiku pirms grutniecibas. Insulina rezistences pieaugums periférajos audos
patogenétiski saistits ar augla-placentas kompleksu:

1) visi placentas hormoni, piem., cilvéka placentarais laktogéns, progesterons un GKS samazina
insulina jutibu audos;

2) no placentas mates asinis ieplust citokins TNFa, kas kave insulina mediéto signala parnesi inducéjot
insulina receptora substrata 1 (IRS-1) aminoskabju fosforilésanos.

3) Cilvéka placentarais laktogéns induce lipolizi, palielinot brivo taukskabju [Tmeni.

Parmerigs kermena svara pieaugums grutniecibas laika tadejadi vél vairak veicina insulina rezistences
pieaugumu.



Tauku vielmainai grutniecibas laika raksturigs:

* lipolizes un ketogenezes butisks pieaugums progreséjot grutniecibai.

Galvenokart cilveka placentarais laktogéns tiesi stimulé brivo taukskabju atbrivosanos
no taukaudiem. Lipolitisko placentas hormonu efektu norma lidzsvaro insulina
antilipolitiskais efekts, tadejadi postprandiala hiperinsulinémija grutniecibas laika
nomac brivo taukskabju atbrivosanos un 2 — 3 stundas péc ésanas brivo taukskabju
liTmenis ir tikai nedaudz augstaks ka sievietém bez grutniecibas.

* hipertrigliceridemiju. Grutniecibas tresa trimestra beigas trigliceridu li'menis
paaugstinas 1,5 — 2 reizes;



Olbaltumu vielmainas 1patnibas

| grutniecibas trimestri butisku proteinu sintézes pieaugumu nekonstate, bet
sintézes procesi strauji pieaug Il un Il gratniecibas trimestri.

* nozimigi pazeminas cirkuléjoso aminoskabju limenis, turklat minéetas izmainas
konstaté jau | gratniecibas trimestra sakuma, pirms sakusies nozimiga
olbaltumvielu akumulacija augla augsanas un attistibas procesiem.

* Hipoaminoacidémiju agrina grutniecibas perioda skaidro ar placentas hormonu
speju efektivi nomakt aminoskabju atbrivosanos no muskulattras, vélina-
galvenokart ar hiperinsulinémijas inducéto aminoskabju asimilaciju sunas un
kapinatu patérinu plastiskiem procesiem



Uzturvielu transports no mates uz augli

MATE AUGLIS

Glikoze Glikoze

Aminoskabes Aminoskabes

Ketonvielas Ketonvielas
Trigliceridi Brivas taukskabes
Insulins

Glikagons




Uzturvielu transports no mates uz augli

Glikozes [Tmenis augla asinis parasti ir par 0,55 — 1,1 mmol/l zemaks ka mates
asinis, pieradot, ka placenta ir barjera brivai glikozes difuzijai.

Placentas audos sameéra blivi izvietotas glikozes transporta molekulas: GLUT -1

un GLUT-3, kas nodrosSina no insulina neatkarigu glikozes transportu no mates
auglim.

Lielako dalu aminoskabju auglis sanem no mates cauri placentai aktiva
transporta cela, ko regulé aminoskabju koncentracija.

Dazadam lipidu molekulam ir atskirigi transporta mehanismi.
» Ketonvielas (acetoacetats un 3-hidroksibutirats) auglis sanem diftzijas cel3,
* Brivas taukskabes auglim tiek transportétas péc koncentracijas gradienta;



Sedoss dzivesveids
Vielmainas efekti

———————————— 1 Nesabalanséts uzturs
IPlacentas hormoni: ‘ L / N
| cilvéka placentarais > Insulinrezistence NG PRI

I laktogéns, kortizols,

____________ Trauceéts insulina efekts mérka audos
Mate |

Glikoze A Lipidi AN Glikoplastiskas aminoskabes A

y $
N T ! ¢
- minoska TR Ketonvielas
l l A7I_/ipa'1ze
_____ ,——"—_— Brivas GT;‘:;S_"“ - o
-7 i iceri ~
| P_'af‘inla_' r ‘Atvieglota Aktivs Difazija ta”kSkabe{A S Difuizija
Transports “diftzija transports -
TS~ a Difizija ===
Nesabalansetas uzturvielas
Bérns Augla hiperinsulinémija

v
Uzturvielu induceéta teratogenéze
T~

Embriopatija = Fetopatija




Ka veidojas jaunie kriteriji?
IADPSG izvéeloties draudu attiecibu (OR) 1,75 kopuma 3 butiskam
gestacijas CD raditam komplikacijam:
 gestacijas vecumam lieli jaundzimusie (resp., makrosomijas pakape),
* C- peptida Iimeni asinis no hordas, kas ir augla hiperinsulinémijas
markieris un

* jaundzimusa tauku %,

atkariba no glikemijas raditajiem glikozes tolerances testa laika, tika noteikti
jaunie gestacijas CD diagnostiskie kritériji



OGTT ar 75 g glikozes™ izvertéjums gestacijas CD diagnostikai

Gestacijas cukura diabéta diagnozi nosaka, ja vismaz viens no 3 glikozes limena raditajiem venozo
asinu plazma ir izmainits.

>5,1 25,3

Ja tiek izmantotas pilnasinis, rezultats japarrékina, izmantojot korekcijas faktoru 1,11 (resp., + 11%).




Gestacijas CD prevalence

* liela méra atkariga no pétijuma izmantotajiem diagnostiskajiem
kritérijiem, skrininga stratégijas un pétijuma populacijas genétiskas
predispozicijas (piem., eiropieSiem top sastop retak neka indieSiem),

ooooo

diagnostika, jo zemakas ir glikémijas diagnostiskas vértibas, jo augstaka ta
prevalence.

* HAPO pétijuma, kura piedalijas 16 pétijuma centri no visas pasaules,
gestacijas CD konstatéja 16,1% grutniecu.



Glikeémijas paskontroles mérka raditaji

Zemaki merka raditaji jaizvirza tam pacientéem, kuram USG verificeta asimetriska védera apkartmeéra
palielinasanas, bet augstaki raditaji sievietem ar augla attistibas aizturi vai recidivejosam hipoglikemijam uz
insulina terapijas fona.

*Videja glikémija: aprékina no vismaz 3 glikemijas raditajiem pirms- un 3 péc ésanas, ievérojot postprandiala

meérijuma laiku.

3,8-5,2 mmol/l

< 7,8 mmol/I

< 6,7 mmol/I

5,0—-6,1 mmol/I




Ar gestacijas CD saistitas grutniecibas komplikacijas bérnam

* ledzimtas malformacijas Smags,

nekompenseéts
gestacijas CD

* Perinatala mirstiba (augla bojaeja pirms dzemdibam, dzemdibu

laika vai jaundzimusa nave pirmaja dzives nedé,lé)

* Priekslaicigi dzimis (neiznésats) jaundzimusais (dzimis
pirms 37 gestacijas nedélas, pirms vél organu sistémas ir pietiekami
nobriedusas. Biezi saistiba ar infekciju métei)

* Jaundzimusa hipoglikeémija

* Plecu distocija (jaundzimuéé plecu josla iesprust dzemdibu kanal3,
komplicéjas ar atslegkaula lGzumu, plexus brachialis bojajumu)

¢ I\/Iakrosomija (jaundzimuéé svars > 4000 g)

Viegls, apmierinosi
kompenséts
gestacijas CD




Paskontrole pacientém ar gestacijas CD

* noteikta gestacijas CD diaghoze,
* paciente apmacita par uztura planosanu un fizisko slodzi,

—————

visam pamatédienreizém.

* So 2 nedélu laik3, izvértéjot pagkontroles mérijumu rezultatus kopa ar
augla USG biometrijas datiem, jaizskiras par insulina terapijas
nepiecieSamibu.

* Jaievérojot uztura ieteikumus, visu mérijumu rezultati atbilst mérkiem un
nav indikaciju insulina th, paskontrole 1-2 reizes diena ievérojot rotacijas
principu (piem., vienu dienu no rita tuksa disa un 2 h péc pusdienam,
nakamaja diena 2 h péc brokastim).

* Grutniecibas laika t.d. glikemijai no rita > 6,1 mmol/l var bit indikacijas
insulina terapijai, ja augla védera apkartmeérs USG parsniedz 75 percentiles



Uztura rekomendacijas pacientém ar gestacijas CD

jasasniedz grutniecibas laikam atbilstosa meérka glikémija un vienlaikus izvairitos no
ketozes un hipoglikemijam;

e Pacientém ar normalu svaru (KMI 18,5 — 24,9 kg/m?2) - vidéji 30 — 34 kcal/kg,

palielinata svara gadijuma (KMl 25 — 29,9 kg/m2) — vidéji 25 — 30 kcal/kg,

AptaukoSanas gadijuma (KMI > 30 kg/m2) ar uzturu uznemamo energijas daudzumu var samazinat < 20
kcal/kg.

e Ar uzturu uznemamas energijas daudzums grutniecibas laika nevar but mazaks par
1600 — 1800 kcal/diena un tam jasatur vismaz 60 — 80 g olbaltumvielu.

* Nedaudz atskirigs ir uzturvielu sadalijums:
® Oglhidrati: 40 — 45%

e Olbaltumvielas: 20%

e Tauki: 30 — 35%



Meéerenas korekcijas uztura planosana, bet ne fiziska slodze, samazina

GCD un insulina rezistences komplikacijas

Thornton
et al.*

Quinlivan

et al.*
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Active nutritional ND
and behavioural
intervention:

18-24 keal/kg from
inclusion until

delivery

Fourstepapproach; WHO=
continuityobstetric
care provider, reqular
weight assessment,
food technician and
Callaway *n=50
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61 51% 2997 (1 07)kg, P<0.001
Individualized ADIPST I 25 *36% 16
exercise programme, ® =35kg/m?
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sessions. Monthly
physiotherapy review
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perweek from
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until6 weeks
Cc 52 *33.9 216
postpartum. All . (£5.6)

sessions supervised

None
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Cochrane Database Svyst Rev. 2016 Sep 7;9:CD012048. [Epub ahead of print]
Dietary supplementation with myo-inositol in women during pregnancy for treating gestational diabetes.
Brown J1, Crawford TJ, Alsweiler J, Crowther CA.

@ Author information

AUTHORS' CONCLUSIONS: There are insufficient data to evaluate the effect of myo-inositol for the treatment of gestational diabetes,
with no data to examine the majority of outcomes in this review. There do not appear to be any benefits for the infant associated with
exposure to myo-inositol such as reduced risk of being born large-for-gestational age. Although the risk of neonatal hypoglycaemia is
reduced for the myo-inositol group, there is evidence of imprecision. Evidence from two studies suggested that myo-inositol was
associated with a reduced change in maternal BMI and fasting blood sugar concentration compared with placebo. There is a lack of

reporting of the clinically meaningful outcomes pre-specified for this review.Uncertainty of the effectiveness of myo-inositol as a
treatment for GDM for key maternal and infant outcomes remains and further high- quality trials with appropriate sample sizes are
required to further investigate the role of myo-inositol as a treatment or co-treatment for women with gestational diabetes. Future trials
should report on the core outcomes for GDM identified in the methods section of this review. Participants of varying ethnicities and with
varying risk factors for GDM should be included in future trials. In addition, further trials of myo-inositol for the treatment of GDM
should explore the optimal dose, frequency and timing of supplementation, report on adverse effects and assess the long- term effects

of this intervention. Economic analysis or health service use and costs should also be included.



Kadu dietas strategiju izvéleties?

Joprojam daudz pétijumu par zema glikémiska indeksa diétas pozitivo efektu, tomeér- ne visi pétijumi pozitivi;
Vidusjuras diétas pozitivie efekti: polifenoli un w-3 polinepiesatinatas taukskabes: 200 mg DHA no 8 grutniecibas
nedélas | TG, arahidonskabes metabolitus, bet 4 g w-3- samazina glikeémiju, insulinémiju



Lipoproteinu profila fiziologiskas izmainas grutniecibas laika

* Nosaka estrogénu limenis
* Trigliceridi 1t 2-3 reizes
* Kopéjais holesterins 1+ 25- 30%
e Z/BL-Hol T 44%
* ABL-Hol T ~43%
* Terapija grutniecém ar smagu hipertrigliceridemiju (> 11,3 mmol/Il)
* Dieta
* Omega-3 taukskabes (Omacor 90% w-3 taukskabes)
 Fibrati (gemfibrozilam- pétijums), u.t.t.- kontrindicéti



SODIEN DIETAS PIRMA DIENA.
ATBRIVOJOS NO VISIEM
KAITIGAJIEM

EDIENIEM LEDUSSKAPI.

BIJA LOTI GARSIGI...




