
POSTPARTUM DEPRESSION
MECHANISMS OF DISEASE

The pathogenesis of PPD involves an interplay of risk factors with perinatal biological changes4

Both perinatal hormones and stress may dysregulate brain networks, contributing to PPD4,19

Brain functioning may require 
coordinated neurotransmission 
across brain circuits and 
networks20-22

During the perintatal period, changes  
in hormone and NAS levels may 
contribute to functional alterations  
in neurotransmission23

PPD may be associated with 
dysregulated signaling in brain 
networks that regulate stress, 
emotion, and cognition4,24

PPD is a serious medical condition that is among the 
most common perinatal complications,1,2 affecting  
~1 in 8 mothers with a recent live birth3

GENETIC 

PSYCHIATRIC

Changes in genetic code6,7

History of depression or family history 
of mental health disorder5

ENVIRONMENTAL

Social factors
•	Cultural stigma12

•	Lack of social support4

Professional factors
•	Lack of support for working 
mothers13

•	Lack of work-life balance13

Obstetric risk factors
•	High-risk pregnancy5,8,10

•	Traumatic childbirth experience11 Lifestyle factors
•	Lack of exercise8,10

Risk factors4,5

Changes in stress response via 
the hypothalamic-piruitary-adrenal 
(HPA) axis15

Changes in neuroactive steroid 
(NAS) and hormone levels (e.g. 
progesterone and estradiol)4,14
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Dysregulated neurotransmission4

Altered immune response4

Some NAS may bind to 
GABAA and glutamate 

receptors15 to modulate 
signaling across  

brain networks16-18
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Perinatal biological changes4,14

For more 
information on 
PPD symptoms 
and diagnosis, 

please scan 
this QR code
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GABA = γ-aminobutyric acid; HPA = hypothalamic-pituitary-adrenal; MOD = mechanism of disease; NAS = neuroactive steroid; PPD = postpartum depression. Biogen-257408 | MRC-PPD-00848 | 01/25

REFERENCES
1. Thurgood S, et al. Am J Clin Med. 2009;6(2):17-22. 2. American College of Obstetricians and Gynecologists. Obstet Gynecol. 2023;141(6):1232-1261. 3. Bauman BL, et al. MMWR Morb Mortal Wkly Rep. 2020;69(19):575-581. 4. 
Payne JL, Maguire J. Front Neuroendocrinol. 2019;52:165-180. 5. Agrawal I, et al. Cureus. 2022;14(10):e30898. 6. Guintivano J, et al. Am J Psychiatry. 2023;180(12):884-895. 7. Hellgren C, et al. Horm and Behav. 2017;94:106-113. 8. 
Ghaedrahmati M, et al. J Educ Health Promot. 2017;6:60.  9. McCurdy AP, et al. Obstet Gynecol. 2017;129(6):1087-1097. 10. O’Hara MW, Mc Cabe JE. Annu Rev Clin Psychol. 2013;9:379-407. 11. Bay F, Sayiner FD. Women Health. 
2021;61(5):479-489. 12. Amer SA, et al. BMC Public Health. 2024;24(1):1308. 13. Cho H, et al. Sci Rep. 2022;12(1):3128. 14. Meltzer-Brody S. Dialogues. 2011;13(1):89-100. 15. Maguire J. Front Cell Neurosci. 2019;13:83. 16. Reddy DS. 
Prog Brain Res. 2010;186:113-137. 17. Antonoudiou P, et al. Biol Psychiatry. 2022;91(3):283-293. 18. Zorumski CF, et al. Neurobiol Stress. 2019;11:100196. 19. Schiller CE, et al. CNS Spectr. 2015;20:48-59. 20. Fogaça MV, Duman RS. 
Front Cell Neurosci. 2019;13:87. 21. Sarawagi A, et al. Front Psychiatry. 2021;12:637863. 22. Hansen JY, et al. Nat Neurosci. 2022;25(11):1569-1581. 23. Sacher J, et al. Front Neuroendocrinol. 2020;59:100859. 24. Horáková A, et al. Front 
Psychiatry. 2022;13:1044995. 25. Dye C, et al. Front Glob Womens Health. 2022;2:758748. 26. Maguire J, Mody I. Neuron. 2008;59(2):207-213. 27. Meltzer-Brody S, Kanes SJ. Neurobiol Stress. 2020;12:100212. 28. Luisi S, et al. J Clin 
Endocrinol Metab. 2000;85(7):2429-2433. 29. Maguire J, et al. J Neurosci. 2009;29(30):9592-9601. 30. Chrousos GP, et al. Ann Intern Med. 1998:129(3):229-240. 31. Almeida FB, et al. Int J Mol Sci. 2021;22(11):5495. 32. Melón LC, et al. 
Psychoneuroendocrinology. 2018;90:182-193.

One hypothesized mechanism of PPD includes an impaired ability of the GABAergic system 
to adapt to changes in allopregnanolone levels during the peripartum period15,19,26

In response to stress, GABAA receptors 
are thought to regulate a negative 

feedback loop via allopregnanolone to 
dampen the stress response15,31

If GABAA receptors 
remain downregulated 
during the postpartum 
period, the ability to 
respond to stress 
may be impacted and 
this may result in PPD 
symptoms15,26,27,31,32

Adapted from Meltzer-Brody S, Kanes SJ. Neurobiol Stress. 2020

HYPOTHALAMUS

STRESS

PITUITARY AND 
ADRENAL GLANDS

NAS 
(e.g., allopregnanolone)

Negative 
feedback via 

allopregnanolone

GABAergic 
signaling

Although the mechanism of disease of PPD is not fully understood, several 
hypotheses have been proposed, including19:
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Endocrine 
Mechanisms4,19

Brain Network 
Mechanisms4,19

Epigenetic 
Mechanisms4

Immune Response 
Mechanisms4,19,25

Neurotransmission 
Mechanisms4

NAS  
Mechanisms4,19

Stress 
Mechanisms4

• Allopregnanolone is a NAS  
and GABAA receptor positive 
allosteric modulator27

• During pregnancy, GABA
A
 receptors

are downregulated in response to
increased allopregnanolone18,26,28

•	 At childbirth, allopregnanolone
levels rapidly decrease27,29,30

• Subsequently, surface expression
of GABA

A
 receptors typically return 

to prepregnancy levels26,27,29


