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OBESITY

BMI Categories: 12 493
o o
18.5-24.9 m m

—
Among women aged 20-39: | 39.7%* I




PATHOPHYSIOLOGY

Active endocrine organ
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Metabolic and inflammatory dysfunction

\4

Chronic hypertension, I Intrapartum Antepartum Postpartum

cardiovascular disease, type 2
diabetes, sleep apnea, NAFLD® \
Maternal + Fetal
Sequelae



RISKS ASSOCIATED WITH
OBESITY IN PREGNANCY



EARLY PREGNANCY

e Spontaneous Abortion (OR 1.2)°
e Recurrent Pregnancy Loss (OR 3.5)°

e Congenital Anomalies®
o Neural tube defect
o Hydrocephaly . :
o Cardiac K/ Limitations of US: 20% less likely to detect
o Orofacial anomalies®
o Limb reduction



GESTATIONAL DIABETES

e Insulin resistance’
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PREECLAMPSIA

e Proinflammatory - antiangiogenic factors™

e More than six times as likely than normal BMI
o Risk doubles with each 5-7 kg/m® increase in pre

18.5-24.9 m “
m Class | Obesity Class Il Obesity

3.4% 10% 12.8%

16.3%"



FETUS

Birth timing
o 30% increase in medically indicated preterm birth*
= Unclear affect on spontaneous preterm birth
o Higher likelihood of postterm pregnancy*

Size
o LGA and SD even after controlling for GDM™
o FGR*

Increased risk of PPROM™°

Increased perinatal mortality*
o Stillbirth and neonatal death



DELIVERY

Increased need for induction
o 2x as likely to have failed I0L™

18.5-24.9

Longer first stage, not second™ /ﬁ m

Higher likelihood of Cesarean section
o Partially accounted for by complications

2x as likely to fail TOLAC™
o 2x maternal morbidity and 5x neonatal injury*”

Anesthesia and analgesia
o Epidural/spinal failure
o Difficult intubation<°

VASY

43%

37%

52%



POSTPARTUM

Higher risk of hemorrhage secondary to atony
o Vaginal delivery, not CS*

2-4x odds CS wound infection and dehiscence®
o 30% if BMI>50, most diagnosed after discharge

Venous thromboembolism?

30% increased likelihood of postpartum depression®*



LONG-TERM EFFECTS ON CHILD

e |ncreased risk of

o Childhood metabolic syndrome and obesity
= One parent 2-3x*°
» Both parents up to 15x<°

o Asthma®

o Behavioral disorders®’

o Developmental delay®”

o ADHD?®



MANAGEMENT
OF OBESITY IN PREGNANCY



PRENATAL

1°* trimester
e Alc Dietitian consultation
e Screen for OSA e Nutrient-dense foods
e cfDNA o Higher amounts of fruit, vegetables,
o Lower fetal fraction?’ whole grains, nuts, seeds, legumes
e Evaluate for nutritional deficiencies: iron, e | ower intakes of red meat, processed
folate, vitamin B12, calcium, and vitamin D and fried foods®
e At least 0.4 mg, consider up to 5 mg, of folic Exercise
acid supplementation e At least 150 minutes of moderate
e | ow dose aspirin <12wks if 2+ PEC risk physical activity per week
factors® o Some recommend 30-60 minutes of

moderate physical activity per day
for those with obesity®



PRENATAL

Institute of Medicine weight guidelines endorsed by ACOG
e No distinction between classes of obesity

Table 4. Recommendations for Total and Rate o
Body Mass Index

e Data is mixed
Prepregnancy Body

o Some studies suggest no harm with more restrictive Weight Mass  Recommended Range of
. ) . ] 29 Category Index Total Weight Gain (Ib)
Welght galﬂ llmltat.lons ) : Underweight Less than 28-40
o Other research points to the guidelines as too 18.5

. Normal weight  18.5- 25-35
restrictive ‘
Overweight 15-25

m |ncreased preterm, SGA, perinatal mortality
dll Cla55€5 greater

= Decreased LGA, need for CS*°




PRENATAL

2" trimester 3" Trimester
e Anatomy scan e Fetal growth®
e GDM screening o After 28 weeks, consider fetal growth
o Early at 18-20 weeks assessment every four to six weeks
= |f negative, repeat at o Prepregnancy BMI of 35.0-39.9
24-28 weeks = Consider weekly antenatal

surveillance at 37 weeks
© Prepregnancy BMI >40
= Consider weekly antenatal
surveillance at 34 weeks



LABOR AND DELIVERY

e Route for standard obstetric indication
e Consider equipment needs
o Beds, fetal monitoring, BP cuffs, OR equipment
e Timing
o One protocol:*
= Delivery by due date If:
e Prepregnancy BMI 240
e Prepregnancy BMI 35 to 39.9 plus GDM or LGA fetus
e Prepregnancy BMI 30 to 34.9 plus GDM and LGA fetus
= 10.8% reduction in CS, but stillbirth rates did not change
o A retrospective cohort study®
® |[nduction at 39 or 40 weeks - 20% decrease in CS and 40-7/0% decrease in
macrosomia
= Nonstatistically significant trend toward fewer infant deaths




CESAREAN CONSIDERATIONS

Antibiotic Prophylaxis Thromboprophylaxis
e Based on general surgery data: e Lovenox 40mg daily after CS
o 28 prophylactic cefazolin if >80 kg e Consider risk factors after vaginal
o 3gif >120 kg delivery*®

Wound Closure

e Closure of subcutaneous tissue with a depth >2 cm significantly
decreases the incidence of wound disruption®’
e | imited data on special wound dressing
e Prophylactic negative pressure wound therapy may decrease infection
out not dehiscence
o May increase complications®




PRECONCEP



WEIGHT LOSS BEFORE CONCEPTION

e Even small reductions are beneficial

o 5-7% reduction can significantly improve metabolic health®”

o 10% reduction reduces risk of preeclampsia, gestational diabetes,
indicated preterm birth, large for gestational age
(LGA)/macrosomia, and stillbirth by 10 percent

o 20 to 30% reduction reduces risks of cesarean birth and shoulder
dystocia*®

e Use motivational interviewing techniques

o Individualized, patient-centered approach toward exploring and

resolving ambivalence



WEIGHT LOSS MEDICATIONS

e Anorectics that suppress appetite and pancreatic lipase inhibitors
o Not recommended due to safety concerns and adverse side
effects™

e Metformin for obese pregnant patients started at 10-20 weeks does
not improve pregnancy or birth outcomes™

GLP1-RAs?



NEW CONCERNS: GLP1S

Increasing prevalence of

50% of pregnancies are

Increasing use of GLP1s
unplanned

obesity

Increasing chance of potential incidental exposure



GLUCAGON-LIKE PEPTIDE-
(GLP1) AGONISTS

Widely used for T2DM, recently gained approval and popularity for obesity

Short acting: Exenatide, lixisenatide and beinaglutide
Long acting: Dulaglutide, semaglutide, liraglutide and albiglutide

High molecular weight
o Not likely to passively cross placenta and minimizes the risk of direct fetal
exposure

Likely low excretion in breast milk then digested by fetus®*

Effects on maternal metabolism may affect fetus



MECHANISM

Endogenous incretin hormone secreted by L-cells of the small intestine in response to food intake

FIGURE
Mechanisms of glucagon-like peptide-1 receptor agonists throughout the body

Pancreatic islet cells

—~— T Insulin
Panc reatic LR T Somatostatin
<lat e~

1 Glucose

" L Glucagon
Acinar cell :
‘ GLPland GLPIR l
Gastrointestinal tract agonists

1 Gastric emptying — Stomach

! Chylomicron secretion oS~ 40 |

) e oramy
GLPIR agonist-related " Yy 1<

adverse events L S

« Nausea ol iy L 4 = Intestines
« Diarthoea A A

= Vomiting

« Gallbladder disorders

Adapted from Ussher and Drucker.” __
Reproduced with permission from Ussher and Drucker.””




ANIMALSTUDIES

Briggs et al., 2011* Muller et al., 2023*

e Rats and rabbits exposed to high doses of e Systematic review 23 studies of GLP-1
liraglutide had various fetal malformations RAs during pregnancy and nursing in
at all doses animals

e Reduction in fetal growth in doses below e Decreased fetal weight and growth,
expected in humans delayed ossification, skeletal variants,

and visceral anomalies
e |ncrease in embryonic death



CASE REPORTS

e ~10 case reports published in the literature of pregnancies with inadvertent
exposure to GLP-1RA during pregnancy™
o Variable times of exposure
o Anomalies: mild bilateral renal pyelectasis, ASD
o Neonatal hypoglycemia



PROSPECTIVE COHORTS

Cesta et al., 2023* Dao et al, 2024*

e Multinational study of 51,826 e Multinational study of 168
pregnant patients with T2DM and pregnant women exposed to a
their infants GLP1-RA during the first trimester

e Prevalence of major congenital of pregnancy
malformations similar in infants e Major birth defects in GLP1-RA-
with periconceptional GLP1-RA exposed women reference group
exposure (n=938) compared to and population rate
those on insulin e No identified pattern of birth

* No increased risk of major defects

congenital malformations



IN SUM

FDA ACOG
e Stop GLP-1 RA ideally two months e Studies do not suggest strong teratogenic
before becoming pregnant or as effects, further research needed
pregnancy is discovered e Balance risk of continuing GLP-1RA until

confirmation of pregnancy vs. prematurely
stopping these medications and risking
reversal of glycemic control /weight loss



RESOURCES

ACOG Practice Bulletin: Obesity in Pregnancy.

Management of Prepregnancy, Pregnancy, and Postpartum obesity from
the FIGO Pregnancy and Non-Communicable Diseases Committee



https://www.acog.org/clinical/clinical-guidance/practice-bulletin/articles/2021/06/obesity-in-pregnancy
https://www.scienceopen.com/document_file/d46115d8-3bdf-4b91-b542-80bb62fc7666/PubMedCentral/d46115d8-3bdf-4b91-b542-80bb62fc7666.pdf
https://www.scienceopen.com/document_file/d46115d8-3bdf-4b91-b542-80bb62fc7666/PubMedCentral/d46115d8-3bdf-4b91-b542-80bb62fc7666.pdf

REFERENCES

1.Prevalence of obesity and severe obesity among adults: united states, 2017-2018. Centers for Disease Control. June 26, 2020. https://www.cdc.gov/nchs/products/databriefs/db360.htm
2. Stierman B. National Health and Nutrition Examination Survey 2017-March 2020 Prepandemic Data Files—Development of Files and Prevalence Estimates for Selected Health Outcomes. National Health Statistics
Reports. 2021;(158).
3. Lashen H, Fear K, Sturdee DW. Obesity is associated with increased risk of first trimester and recurrent miscarriage: matched case-control study. Hum Reprod. 2004;19(7):1644-1646. doi:10.1093/humrep/deh277
4. Stothard KJ, Tennant PWG, Bell R, Rankin J. Maternal overweight and obesity and the risk of congenital anomalies: a systematic review and meta-analysis. JAMA. 2009;301(6):636-650. d0i:10.1001/jama.2009.113
5. Dashe JS, Mclintire DD, Twickler DM. Effect of maternal obesity on the ultrasound detection of anomalous fetuses. Obstet Gynecol. 2009;113(5):1001-1007. doi:10.1097/A0G.0b013e3181a1d2f5
6. Chen YH, Kang JH, Lin CC, Wang IT, Keller JJ, Lin HC. Obstructive sleep apnea and the risk of adverse pregnancy outcomes. Am J Obstet Gynecol. 2012;206(2):136.e1-5. d0i:10.1016/j.a2jog.2011.09.006
7. Chu SY, Callaghan WM, Kim SY, et al. Maternal obesity and risk of gestational diabetes mellitus. Diabetes Care. 2007;30(8):2070-2076. doi:10.2337/dc06-2559a
8. Stang J, Huffman LG. Position of the academy of nutrition and dietetics: obesity, reproduction, and pregnancy outcomes. Journal of the Academy of Nutrition and Dietetics. 2016;116(4):677-691.
doi:10.1016/j.jand.2016.01.008
9. O’Brien TE, Ray JG, Chan WS. Maternal body mass index and the risk of preeclampsia: a systematic overview. Epidemiology. 2003;14(3):368-374. doi:10.1097/00001648-200305000-00020
10. Sun H, Su X, Mao J, Du Q. Impact of pre-pregnancy weight on the risk of premature rupture of membranes in Chinese women. Heliyon. 2023;9(11):e21971. d0i:10.1016/j.heliyon.2023.e21971
11. Sohlberg S, Stephansson O, Cnattingius S, Wikstrém AK. Maternal body mass index, height, and risks of preeclampsia. Am J Hypertens. 2012;25(1):120-125. doi:10.1038/ajh.2011.175
12. McDonald SD, Han Z, Mulla S, Beyene J, Knowledge Synthesis Group. Overweight and obesity in mothers and risk of preterm birth and low birth weight infants: systematic review and meta-analyses. BMJ.
2010;341:c3428. doi:10.1136/bmj.c3428
13. Sebire NJ, Jolly M, Harris JP, et al. Maternal obesity and pregnancy outcome: a study of 287,213 pregnancies in London. Int J Obes Relat Metab Disord. 2001;25(8):1175-1182. d0i:10.1038/sj.ijo.0801670
14.Zhang C,Wu Y, Li S, Zhang D. Maternal prepregnancy obesity and the risk of shoulder dystocia: a meta-analysis. BJOG. 2018;125(4):407-413. doi:10.1111/1471-0528.14841
15. Kominiarek MA, Zhang J, Vanveldhuisen P, Troendle J, Beaver J, Hibbard JU. Contemporary labor patterns: the impact of maternal body mass index. Am J Obstet Gynecol. 2011;205(3):244.e1-8.
doi:10.1016/j.ajog.2011.06.014
16. Wolfe KB, Rossi RA, Warshak CR. The effect of maternal obesity on the rate of failed induction of labor. Am J Obstet Gynecol. 2011;205(2):128.e1-7. doi:10.1016/j.ajog.2011.03.051
17. Quickstats: rate of cesarean delivery, by maternal prepregnancy body mass index category* - united states, 2020. MMWR Morb Mortal Wkly Rep. 2021;70(48):1686. doi:10.15585/mmwr.mm7048a7
18. Hibbard JU, Gilbert S, Landon MB, et al. Trial of labor or repeat cesarean delivery in women with morbid obesity and previous cesarean delivery. Obstet Gynecol. 2006;108(1):125-133.
doi:10.1097/01.A0G.0000223871.69852.31
19. Hibbard JU, Gilbert S, Landon M , et al. Trial of labor or repeat cesarean delivery in women with morbid obesity and previous cesarean delivery. Obstet Gynecol. 2006;108(1):125-133.
doi:10.1097/01.A0G.0000223871.69852.31
20. Dresner M, Brocklesby J, Bamber J. Audit of the influence of body mass index on the performance of epidural analgesia in labour and the subsequent mode of delivery. BJOG. 2006;113(10):1178-1181.
doi:10.1111/j.1471-0528.2006.01048.x
21. Blomberg M. Maternal obesity and risk of postpartum hemorrhage. Obstet Gynecol. 2011;118(3):561-568. doi:10.1097/A0G.0b013e31822a6c59
22. Alanis MC, Villers MS, Law TL, Steadman EM, Robinson CJ. Complications of cesarean delivery in the massively obese parturient. Am J Obstet Gynecol. 2010;203(3):271.e1-7. d0i:10.1016/j.a2jog.2010.06.049
23. Bates SM, Greer IA, Middeldorp S, Veenstra DL, Prabulos AM, Vandvik PO. Vte, thrombophilia, antithrombotic therapy, and pregnancy: antithrombotic therapy and prevention of thrombosis, 9th ed: american
college of chest physicians evidence-based clinical practice guidelines. Chest. 2012;141(2 Suppl):e691S-736S. doi:10.1378/chest.11-2300
24. Molyneaux E, Poston L, Ashurst-Williams S, Howard LM. Obesity and mental disorders during pregnancy and postpartum: a systematic review and meta-analysis. Obstet Gynecol. 2014;123(4):857-867.
doi:10.1097/A0G.0000000000000170
25. Philipps LH, Santhakumaran S, Gale C, et al. The diabetic pregnancy and offspring BMI in childhood: a systematic review and meta-analysis. Diabetologia. 2011;54(8):1957-1966. doi:10.1007/s00125-011-2180-y



REFERENCES

26. Kislal S, Shook LL, Edlow AG. Perinatal exposure to maternal obesity: Lasting cardiometabolic impact on offspring. Prenat Diagn. 2020;40(9):1109-1125. doi:10.1002/pd.5784

27. Galeva S, Gil MM, Konstantinidou L, Akolekar R, Nicolaides KH. First-trimester screening for trisomies by cfDNA testing of maternal blood in singleton and twin pregnancies: factors affecting test failure. Ultrasound
Obstet Gynecol. 2019;53(6):804-809. d0i:10.1002/u0g.20290

28. Low-dose aspirin use during pregnancy. Accessed September 3, 2025. https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2018/07/low-dose-aspirin-use-during-pregnancy

29. Bodnar LM, Siega-Riz AM, Simhan HN, Himes KP, Abrams B. Severe obesity, gestational weight gain, and adverse birth outcomes. Am J Clin Nutr. 2010;91(6):1642-1648. doi:10.3945/ajcn.2009.29008

30. Beyerlein A, Lack N, von Kries R. Within-population average ranges compared with Institute of Medicine recommendations for gestational weight gain. Obstet Gynecol. 2010;116(5):1111-1118.
doi:10.1097/A0G.0b013e3181f1lad8b

31. McAuliffe FM, Killeen SL, Jacob CM, et al. Management of prepregnancy, pregnancy, and postpartum obesity from the figo pregnancy and non-communicable diseases committee: a figo (International federation of
gynecology and obstetrics) guideline. Int J Gynaecol Obstet. 2020;151 Suppl 1(Suppl 1):16-36. doi:10.1002/ijgo.13334

32. Acog practice bulletin no. 190: gestational diabetes mellitus. Obstet Gynecol. 2018;131(2):e49-e64. d0i:10.1097/A0G.0000000000002501

33. Indications for outpatient antenatal fetal surveillance: acog committee opinion, number 828. Obstet Gynecol. 2021;137(6):e177-€197. doi:10.1097/A0G.0000000000004407

34. Schuster M, Madueke-Laveaux OS, Mackeen AD, Feng W, Paglia MJ. The effect of the MFM obesity protocol on cesarean delivery rates. Am J Obstet Gynecol. 2016;215(4):492.e1-6. doi:10.1016/j.2jog.2016.05.005

35. Gibbs Pickens CM, Kramer MR, Howards PP, Badell ML, Caughey AB, Hogue CJ. Term elective induction of labor and pregnancy outcomes among obese women and their offspring. Obstet Gynecol. 2018;131(1):12-22.
doi:10.1097/A0G.0000000000002408

36. Committee opinion no. 619: Gynecologic surgery in the obese woman. Obstet Gynecol. 2015;125(1):274-278. doi:10.1097/01.A0G.0000459870.06491.71

37. Naumann RW, Hauth JC, Owen J, Hodgkins PM, Lincoln T. Subcutaneous tissue approximation in relation to wound disruption after cesarean delivery in obese women. Obstet Gynecol. 1995,85(3):412-416.
d0i:10.1016/0029-7844(94)00427-F

38. Tian Y, Li K, Zeng L. A systematic review with meta-analysis on prophylactic negative pressure wound therapy versus standard dressing for obese women after caesarean section. Nurs Open. 2023;10(9):5999-6013.
do0i:10.1002/n0op2.1912

39. Armstrong MJ, Mottershead TA, Ronksley PE, Sigal RJ, Campbell TS, Hemmelgarn BR. Motivational interviewing to improve weight loss in overweight and/or obese patients: a systematic review and meta-analysis of
randomized controlled trials. Obes Rev. 2011;12(9):709-723. d0i:10.1111/j.1467-789X.2011.00892.x

40. Schummers L, Hutcheon JA, Bodnar LM, Lieberman E, Himes KP. Risk of adverse pregnancy outcomes by prepregnancy body mass index: a population-based study to inform prepregnancy weight loss counseling.
Obstet Gynecol. 2015;125(1):133-143. doi:10.1097/A0G.0000000000000591

41. Grunvald E. Medical management of obesity: a comprehensive review. Clin Obstet Gynecol. 2014;57(3):465-484. d0i:10.1097/GRF.0000000000000041

42. Dodd JM, Louise J, Deussen AR, et al. Effect of metformin in addition to dietary and lifestyle advice for pregnant women who are overweight or obese: the GRoW randomised, double-blind, placebo-controlled trial.
Lancet Diabetes Endocrinol. 2019;7(1):15-24. d0i:10.1016/52213-8587(18)30310-3

43. Drummond RF, Seif KE, Reece EA. Glucagon-like peptide-1 receptor agonist use in pregnancy: a review. American Journal of Obstetrics and Gynecology. 2025;232(1):17-25. doi:10.1016/j.ajog.2024.08.024

44. Briggs GG, Towers CV, Forinash AB. Briggs Drugs in Pregnancy and Lactation: A Reference Guide to Fetal and Neonatal Risk. Twelfth edition. Wolters Kluwer; 2022.

45. Muller DRP, Stenvers DJ, Malekzadeh A, Holleman F, Painter RC, Siegelaar SE. Effects of GLP-1 agonists and SGLT2 inhibitors during pregnancy and lactation on offspring outcomes: a systematic review of the
evidence. Front Endocrinol (Lausanne). 2023;14:1215356. doi:10.3389/fend0.2023.1215356

46. Varughese MS, O’Mahony F, Varadhan L. GLP-1 receptor agonist therapy and pregnancy: Evolving and emerging evidence. Clinical Medicine. 2025;25(2):100298. d0i:10.1016/j.clinme.2025.100298

47. Cesta CE, Rotem R, Bateman BT, et al. Safety of glp-1 receptor agonists and other second-line antidiabetics in early pregnancy. JAMA Intern Med. 2024;184(2):144. doi:10.1001/jamainternmed.2023.6663

48. Dao K, Shechtman S, Weber-Schoendorfer C, et al. Use of GLP1 receptor agonists in early pregnancy and reproductive safety: a multicentre, observational, prospective cohort study based on the databases of six
Teratology Information Services. BMJ Open. 2024;14(4):e083550. doi:10.1136/bmjopen-2023-083550

49. Cesta CE, Rotem R, Bateman BT, et al. Safety of glp-1 receptor agonists and other second-line antidiabetics in early pregnancy. JAMA Intern Med. 2024,184(2):144-152. doi:10.1001/jamainternmed.2023.6663



Thank

ANy ques




