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Abstract
In the USA, 42% of adult women were estimated to have obesity, and 13% of women of childbearing age similarly have 
impaired fecundity. Obesity is associated with infertility such that patients with obesity often seek out in vitro fertilization 
(IVF) services. Here, we report on the case of a woman with childhood-onset class II obesity who had been undergoing 
treatment with phentermine and topiramate prior to undergoing 3 cycles of IVF. With each cycle, the patient temporar-
ily gained 13–15 lbs. during controlled ovarian stimulation (COS). Weight gain from COS may be clinically relevant and 
merits further study to optimize weight status across women’s reproductive life and to better assist women who gain weight 
secondary to IVF. Incorporating weight monitoring into IVF protocols may also help better characterize the scope of weight 
gain from COS.

In the USA, 42% of adult women were estimated to have 
obesity [1], and 13% of women of childbearing age similarly 
have impaired fecundity [2]. In addition to being a signifi-
cant risk factor for type 2 diabetes and hypertension, obesity 
may contribute to greater infertility, with higher body mass 
index (BMI) potentially resulting in anovulation, impaired 
oocyte development, and poorer endometrial receptivity 
[3]. Indeed, women with obesity have a three times greater 
risk of infertility than women without obesity [4], and for 
every unit increase in BMI above 29 kg/m2, the probability 
of pregnancy is decreased by about 5% [5]. As such, many 
patients with obesity require fertility assistance, including 
in vitro fertilization (IVF), to conceive [6].

IVF medications, however, can also lead to substantial 
weight gain during controlled ovarian stimulation (COS) 

[7], although there is limited data to support this relation-
ship. Indeed, it is not standard practice in reproductive endo-
crinology to track a woman’s weight status through either 
stimulation or transfer cycles. As such, published side effects 
of COS rarely include potential weight gain, and COS medi-
cations are not typically included in the category of weight-
promoting medications [8]. Given that obesity can often lead 
to poor IVF outcomes [4, 9], there is a clinical imperative to 
better assist women who may gain weight secondary to IVF 
and to optimize weight status across women’s reproductive 
life. With the case report of a woman who gained 13–15 lbs. 
during COS in each of her 3 IVF cycles, we argue that the 
impact of COS on obesity merits more significant considera-
tion and further study.

A 33-year-old woman with childhood-onset class II obe-
sity (weight of 228 lbs.) presented in 2011 for a general 
obesity medicine consultation. The possible contributors to 
her excess weight are complex and multifactorial but may 
have included genetic predisposition due to a family history 
of obesity, early-onset weight gain, decreased physical activ-
ity, and prior use of selective serotonin reuptake inhibitors 
(SSRIs), a known class of weight-promoting medications 
[8]. Through previous weight loss efforts, including com-
mercial programs, exercise, and diets, the patient would gen-
erally lose 15–17 lbs. but subsequently regained the weight.

The patient preferred to avoid metabolic and bariatric sur-
gery, so she was treated with a combination of phentermine 
(started in late 2011) and topiramate (started in late 2012), 
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which resulted in a recorded weight loss of 40 lbs. and a new 
weight of 188 lbs. (Fig. 1). With a corresponding BMI of 
29.4, pharmacotherapy had brought the patient outside the 
range of a formal obesity diagnosis. The patient experienced 
no adverse side effects due to the phentermine and topira-
mate combination. In early 2014, the patient was removed 
from these weight loss medications because she was trying 
to conceive, and these medications are contraindicated with 
pregnancy. Within 6 months, the patient regained her weight 
and rebounded to her baseline BMI with a weight of 224 lbs. 

Given a history of congenital hypothyroidism and her 
husband’s potential infertility, the patient proceeded with 3 
IVF cycles between 2015 and 2019 and collected monthly 
weight data from her home scale for her personal records. 
Regarding COS, her IVF protocol for each cycle included 
the initial 3-day use of estradiol patches and cetrorelix 
before beginning follitropin alfa and mentotropins, as well 
as dexamethasone. Thirty-six hours prior to egg retrieval, the 
patient received human chorionic gonadotropin (hCG) with 
two doses of leuprolide shortly thereafter. The first cycle 
retrieved 11 eggs, resulted in 2 embryos, and led to the suc-
cessful delivery of a 40-week, 6-day boy. The second cycle 
retrieved 11 eggs and resulted in 6 embryos, but all arrested 
in development before day 5. The third cycle retrieved 13 
eggs, resulted in 5 embryos, and led to the successful deliv-
ery of a 39-week, 2-day girl.

Of note, with each cycle to induce egg retrieval, there 
was a sudden increase of the patient’s weight that was incon-
sistent with her past history of weight change. The patient 
measured her weight before beginning IVF medications and 
after egg retrieval for each cycle, approximately 1 month 
apart (Table 1). The first cycle saw a 1-month increase in 
weight from 224.0 lbs. to 239.0 lbs. (Fig. 2A), the second 

cycle saw a 1-month increase in weight from 224.2 to 237.2 
lbs., and the third cycle saw a 1-month increase in weight 
from 222.6 to 237.6 lbs. (Fig. 2B).

Following the birth of her two children, the patient 
returned for a follow-up obesity medicine appointment. 
Although she lost some weight during her pregnancies, the 
patient had been unable to adjust her weight status below 
220 lbs. and below her baseline BMI. The patient began 
on liraglutide, a glucagon-like peptide 1 (GLP-1) agonist, 
but she was not responsive to the medication, nor did she 
tolerate it well. As such, liraglutide was withdrawn and 
phentermine and topiramate were restarted. Within about 
10 months, this combination helped bring the patient back 
down to a weight of 186 lbs.

We describe this patient’s case to argue that weight gain 
from COS may be clinically relevant in some women and 
as significant as a 13–15-pound increase from the initiation 
of IVF medications to egg retrieval, even if only temporary. 
Previous work has examined the impact of ovarian hyper-
stimulation syndrome (OHSS) on altered thyroid function, 
myocardial infarction, and acute kidney injury [10–12], but 
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Fig. 1   Weight management following presentation at Massachusetts 
General Hospital (MGH) Weight Center (blue arrow) in late 2011 
with initiation of phentermine (green arrow) and topiramate (pur-

ple arrow) shown. Pharmacotherapy was terminated in early 2014 
(orange arrow) due to contraindication with pregnancy

Table 1   Increase in patient weight for each of her three in vitro fer-
tilization (IVF) cycles, measured from before the onset of controlled 
ovarian stimulation (COS) medications to after egg retrieval, approxi-
mately 1 month apart

Increase in weight Weight before 
COS medication 
onset

Weight after 
egg retrieval

IVF Cycle 1 15.0 lbs 224.0 lbs 239.0 lbs
IVF Cycle 2 13.0 lbs 224.2 lbs 237.2 lbs
IVF Cycle 3 15.0 lbs 222.6 lbs 237.6 lbs
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the link between COS and weight gain has not previously 
been well described. A previous manuscript noted statis-
tically significant weight gain in women undergoing IVF 
treatment, proportional to the number of oocytes retrieved 
and independent of age, BMI, stimulation protocol, or gon-
adotrophin dose. However, the weight gain noted, namely 
600 g or 1.3 lbs., was determined to be clinically irrelevant 
and to be caused by temporary edema [7, 13, 14]. A more 
recent study noted an average increase of 2.2 kg, or 4.9 lbs., 
during ovulation induction in patients with polycystic ovary 
syndrome (PCOS) with increased BMI and three or more 
IVF cycles associated with greater weight gain [15].

We believe that substantial weight gain following COS 
is a more significant concern than is presently understood. 
Recent studies indicate that medications contribute to at least 
20% of obesity in the USA [16], and as an obesity-medicine 
physician, F. C. S. regularly receives anecdotal reports of 
similar IVF-related weight gain, irrespective of her patients’ 
history of PCOS or other clinical considerations. However, 
because weight monitoring is not a formal aspect of current 
IVF protocols, there is a paucity of data in the peer-reviewed 
literature about weight gain following COS. Given that obe-
sity is associated with infertility and that patients with obe-
sity often require IVF to help conceive [4, 6], it is critical to 
fully understand the implications of COS on weight gain to 
optimize patient weight status and better assist women who 
gain weight secondary to IVF medications.

IVF can be quite stressful for patients [17] because of 
the economic burden with a median cost of $19,234 for 
each cycle [18], the psychological burden with anxiety and 
depression after failed cycles [19], and the physical burden 
with some women reporting significant weight gain after 
COS. Although the economic and psychological burdens 
of IVF are relatively well-understood, the connections 

between IVF treatment and subsequent weight gain are 
largely not being made by reproductive endocrinologists. 
Many weight-promoting medications act through meta-
bolic pathways, such as proopiomelanocortin (POMC) and 
agouti-related protein (AgRP), and further research may 
examine the specific pathways through which certain COS 
medications may induce weight gain [20].

Certainly, we recognize the potential for cofounding 
factors beyond COS—stress from the patient’s unsuccess-
ful cycle and from her insurance not covering the first 
IVF cycle—that could have contributed to the observed 
increase in weight in this case report [21]. However, the 
patient’s sudden, significant weight gain consistently expe-
rienced with each IVF cycle suggests that COS may have 
also played an important role. One explanation for the 
weight gain may be the patient’s receipt of steroid hor-
mone contraceptives, which contain high doses of estro-
gen and progestin [22–24]. COS induces large increases 
in estradiol and progesterone, which approach and often 
exceed levels of estrogen found in pregnancy. The poten-
tial for fertility drugs to modify metabolic or hormonal 
pathways in the short and potentially long term should be 
further studied.

In conclusion, we describe the case of a patient who saw 
one-month increases of 13–15 lbs. with COS in each of her 
three IVF cycles to argue that fertility drugs may modify 
metabolic or hormonal pathways, potentially inducing 
rapid weight gain. Obesity medicine specialists and repro-
ductive endocrinologists should collaborate to track weight 
changes through IVF treatment, formalize regular weight 
measurements into the protocol, and implement strategies 
to optimize patient weight status through their reproductive 
lives. Given that weight gain during COS has not drawn sig-
nificant attention in the literature, further research is needed 

Fig. 2   A Weight trends are demonstrated in the 12  months prior to 
the first cycle, in the month when the first cycle ovarian stimulation 
medications were received, and in the first trimester of pregnancy of 
the first cycle. B Weight trends are demonstrated in the 12  months 
prior to the second cycle, in the month when the second cycle ovar-
ian stimulation medications were received, during the 4-month inter-

lude between the second and third cycles, in the month when the third 
cycle ovarian stimulation medications were received, and in the first 
trimester of pregnancy of the third cycle. Anti-obesity medications 
were terminated prior to initiating all the three cycles. Red dotted 
lines demark the period when ovarian stimulation medications are 
received
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to determine the scope of this phenomenon and to under-
stand the underlying hormonal mechanisms.

Funding  National Institutes of Health NIDDK P30 DK040561 and L30 
DK118710 (FCS) funded this research.

Declarations 

Conflict of interest  The authors declare no competing interests.

References

	 1.	 Hales C, Carroll M, Fryar C, Ogden C. Prevalence of obesity and 
severe obesity among adults: United States, 2017–2018. Centers 
for Disease Control and Prevention; 2020. https://​www.​cdc.​gov/​
nchs/​produ​cts/​datab​riefs/​db360.​htm. Accessed 29 Jan 2022. 

	 2.	 National Center for Health Statistics: infertility. Centers for Dis-
ease Control and Prevention. Published August 6, 2020. https://​
www.​cdc.​gov/​nchs/​fasta​ts/​infer​tility.​htm. Accessed 29 Jan 2022

	 3.	 Best D, Avenell A, Bhattacharya S. How effective are weight-loss 
interventions for improving fertility in women and men who are 
overweight or obese? A systematic review and meta-analysis of 
the evidence. Hum Reprod Update. 2017;23(6):681–705. https://​
doi.​org/​10.​1093/​humupd/​dmx027.

	 4.	 Dağ ZÖ, Dilbaz B. Impact of obesity on infertility in women. J 
Turk Ger Gynecol Assoc. 2015;16(2):111–7. https://​doi.​org/​10.​
5152/​jtgga.​2015.​15232.

	 5.	 van der Steeg JW, Steures P, Eijkemans MJC, et al. Obesity affects 
spontaneous pregnancy chances in subfertile, ovulatory women. 
Hum Reprod. 2007;23(2):324–8. https://​doi.​org/​10.​1093/​humrep/​
dem371.

	 6.	 Koning A, Mol BW, Dondorp W. It is not justified to reject 
fertility treatment based on obesity. Hum Reprod Open. 
2017;2017(2):hox009. https://​doi.​org/​10.​1093/​hropen/​hox009.

	 7.	 Tso LO, Leis L, Glina CG, et al. Does the controlled ovarian stim-
ulation increase the weight of women undergoing IVF treatment? 
Eur J Obstet Gynecol Reprod Biol. 2021;263:205–9. https://​doi.​
org/​10.​1016/j.​ejogrb.​2021.​06.​029.

	 8.	 Domecq JP, Prutsky G, Leppin A, et al. Drugs commonly associ-
ated with weight change: a systematic review and meta-analysis. 
J Clin Endocrinol Metab. 2015;100(2):363–70. https://​doi.​org/​10.​
1210/​jc.​2014-​3421.

	 9.	 Sermondade N, Huberlant S, Bourhis-Lefebvre V, et al. Female 
obesity is negatively associated with live birth rate following IVF: 
a systematic review and meta-analysis. Hum Reprod Update. 
2019;25(4):439–51. https://​doi.​org/​10.​1093/​humupd/​dmz011.

	10.	 Andrea B, Edgardo S, Stefania F, et al. The long-term impact of 
controlled ovarian hyperstimulation on thyroid function. Endocr 
Pract. 2016;22(4):389–95. https://​doi.​org/​10.​4158/​EP159​33.​OR.

	11	 Al-Sadawi M, Chowdhury R, Asun S, et al. Ovarian hyperstimu-
lation syndrome and myocardial infarction: a systematic review. 
Int J Clin Endocrinol Metab. 2019;5(1):009–12. https://​doi.​org/​
10.​17352/​ijcem.​000035.

	12.	 Abou Arkoub R, Xiao CW, Claman P, Clark EG. Acute kidney 
injury due to ovarian hyperstimulation syndrome. Am J Kidney 
Dis Off J Natl Kidney Found. 2019;73(3):416–20. https://​doi.​org/​
10.​1053/j.​ajkd.​2018.​10.​010.

	13.	 Kumar P, Sait SF, Sharma A, Kumar M. Ovarian hyperstimulation 
syndrome. J Hum Reprod Sci. 2011;4(2):70–5. https://​doi.​org/​10.​
4103/​0974-​1208.​86080.

	14.	 Grossman LC, Michalakis KG, Browne H, Payson MD, Segars 
JH. The pathophysiology of ovarian hyperstimulation syn-
drome: an unrecognized compartment syndrome. Fertil Steril. 
2010;94(4):1392–8. https://​doi.​org/​10.​1016/j.​fertn​stert.​2009.​07.​
1662.

	15.	 Vitek W, Sun F, Hoeger KM, et al. Short-term weight change and 
live birth among women with unexplained infertility and polycys-
tic ovary syndrome undergoing ovulation induction. Fertil Steril. 
2020;114(5):1032–9. https://​doi.​org/​10.​1016/j.​fertn​stert.​2020.​06.​
002.

	16.	 Hales CM, Gu Q, Ogden CL, Yanovski SZ. Use of prescription 
medications associated with weight gain among US adults, 1999–
2018: a nationally representative survey. Obes Silver Spring Md. 
2022;30(1):229–39. https://​doi.​org/​10.​1002/​oby.​23299.

	17.	 Huisman D, Raymakers X, Hoomans E. Understanding the burden 
of ovarian stimulation: fertility expert and patient perceptions. 
Reprod Biomed Online. 2009;19:5–10. https://​doi.​org/​10.​1016/​
S1472-​6483(10)​60271-4.

	18.	 Wu AK, Odisho AY, Washington SL, Katz PP, Smith JF. Out-of-
pocket fertility patient expense: data from a multicenter prospec-
tive infertility cohort. J Urol. 2014;191(2):427–32. https://​doi.​org/​
10.​1016/j.​juro.​2013.​08.​083.

	19.	 Milazzo A, Mnatzaganian G, Elshaug AG, Hemphill SA, Hiller 
JE. Depression and anxiety outcomes associated with failed 
assisted reproductive technologies: a systematic review and meta-
analysis. PLoS ONE. 2016;11(11):e0165805. https://​doi.​org/​10.​
1371/​journ​al.​pone.​01658​05.

	20.	 Varela L, Horvath TL. Leptin and insulin pathways in POMC and 
AgRP neurons that modulate energy balance and glucose homeo-
stasis. EMBO Rep. 2012;13(12):1079–86. https://​doi.​org/​10.​1038/​
embor.​2012.​174.

	21.	 Tomiyama AJ. Stress and obesity. Annu Rev Psy-
chol. 2018;70:703–18. https://​doi.​org/​10.​1146/​annur​
ev-​psych-​010418-​102936.

	22.	 Apovian CM, Aronne LJ, Bessesen DH, et al. Pharmacological 
management of obesity: an Endocrine Society Clinical Practice 
Guideline. J Clin Endocrinol Metab. 2015;100(2):342–62. https://​
doi.​org/​10.​1210/​jc.​2014-​3415.

	23.	 Järvelä IY, Pelkonen S, Uimari O, et al. Controlled ovarian hyper-
stimulation leads to high progesterone and estradiol levels during 
early pregnancy. Hum Reprod Oxf Engl. 2014;29(11):2393–401. 
https://​doi.​org/​10.​1093/​humrep/​deu223.

	24.	 Ullah K, Rahman TU, Pan HT, et al. Serum estradiol levels in 
controlled ovarian stimulation directly affect the endometrium. 
J Mol Endocrinol. 2017;59(2):105–19. https://​doi.​org/​10.​1530/​
JME-​17-​0036.

Publisher's note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

976 Journal of Assisted Reproduction and Genetics (2022) 39:973–976

https://www.cdc.gov/nchs/products/databriefs/db360.htm
https://www.cdc.gov/nchs/products/databriefs/db360.htm
https://www.cdc.gov/nchs/fastats/infertility.htm
https://www.cdc.gov/nchs/fastats/infertility.htm
https://doi.org/10.1093/humupd/dmx027
https://doi.org/10.1093/humupd/dmx027
https://doi.org/10.5152/jtgga.2015.15232
https://doi.org/10.5152/jtgga.2015.15232
https://doi.org/10.1093/humrep/dem371
https://doi.org/10.1093/humrep/dem371
https://doi.org/10.1093/hropen/hox009
https://doi.org/10.1016/j.ejogrb.2021.06.029
https://doi.org/10.1016/j.ejogrb.2021.06.029
https://doi.org/10.1210/jc.2014-3421
https://doi.org/10.1210/jc.2014-3421
https://doi.org/10.1093/humupd/dmz011
https://doi.org/10.4158/EP15933.OR
https://doi.org/10.17352/ijcem.000035
https://doi.org/10.17352/ijcem.000035
https://doi.org/10.1053/j.ajkd.2018.10.010
https://doi.org/10.1053/j.ajkd.2018.10.010
https://doi.org/10.4103/0974-1208.86080
https://doi.org/10.4103/0974-1208.86080
https://doi.org/10.1016/j.fertnstert.2009.07.1662
https://doi.org/10.1016/j.fertnstert.2009.07.1662
https://doi.org/10.1016/j.fertnstert.2020.06.002
https://doi.org/10.1016/j.fertnstert.2020.06.002
https://doi.org/10.1002/oby.23299
https://doi.org/10.1016/S1472-6483(10)60271-4
https://doi.org/10.1016/S1472-6483(10)60271-4
https://doi.org/10.1016/j.juro.2013.08.083
https://doi.org/10.1016/j.juro.2013.08.083
https://doi.org/10.1371/journal.pone.0165805
https://doi.org/10.1371/journal.pone.0165805
https://doi.org/10.1038/embor.2012.174
https://doi.org/10.1038/embor.2012.174
https://doi.org/10.1146/annurev-psych-010418-102936
https://doi.org/10.1146/annurev-psych-010418-102936
https://doi.org/10.1210/jc.2014-3415
https://doi.org/10.1210/jc.2014-3415
https://doi.org/10.1093/humrep/deu223
https://doi.org/10.1530/JME-17-0036
https://doi.org/10.1530/JME-17-0036

	Weight gain after in vitro fertilization: a potential consequence of controlled ovarian stimulation
	Abstract
	References


