Is it mom’s hormones?

Is it her
hormones?
Hormonal
Imbalances
and Milk
Insufficiency

 Describe the curve for prolactin from prepregnancy through lactation
 Explain the role of androgens in breast
development
 Explain the role of the thyroid gland in lactation
 List at least 2 negative impacts of insulin
resistance on lactation
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Prolactin

Normal Milieu

Not enough

Androgens

Thyroid

Insulin/
Diabetes

Just right

HORMONE
TESTING

Estrogen ↑ →

Too much

Prolac n ↑
Human Placental
Lactogen * ↑

Prolactin

R

Cortisol
Insulin

Progesterone ↑

Oxytocin

H

Estrogen

Thyroxine

More insulin resistant -

Androgens

Breast Development & Lactation
require a proper balance of hormones
and their receptors for optimal development

*Most closely related to breast volume

changes; Competes with prolactin for
receptors

Hypothalamus

(Hypophysis)

Anterior pituitary

Estrogen ↓

(Adenohypophysis)

Prolac n →
Posterior pituitary

Human Placental
Lactogen ↓

(Neurohypophysis)

Progesterone ↓
More insulin sensitive +

Normally about the size of a
But doubles in size during pregnancy due
to (↑E→) hyperplasia and hypertrophy of
prolactin-secreting cells (lactotrophs)
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Is it mom’s hormones?

O'Leary, P., Boyne, P., Flett, P., Beilby, J., & James, I. (1991). Longitudinal assessment of changes in reproductive hormones during normal pregnancy.
Clin Chem, 37(5), 667-672.

© 2013 Miguel Ángel Castaño López, José Luís Robles Rodríguez and Marta Robles García. Originally published in Intech
under CC BY 3.0 license. Available from: http://dx.doi.org/10.5772/54758 The data was taken from Fuchs, F. y Koppler A.
Endocrinología de la Gestación. 1982. Segunda edición. Salvat Editores,S.A. Capítulo 12. Pag. 249-72

“There is clearly a need to examine those changes that occur during normal
pregnancy so that unusual or unexpected trends can be identified…

*Conversion factor: mU/l × 0,0472 =ng/ml; ng/ml × 21,2 = mU/l.

Figure 1. Prolactin concentrations in the blood
of gilts (young primip pig) receiving an empty
capsule (CTL) or 10 mg bromocriptine (Bromo)
thrice daily from d 70 to 110 of gestation
© 2013 Miguel Ángel Castaño López, José Luís Robles Rodríguez and Marta Robles García. Originally published in Intech
under CC BY 3.0 license. Available from: http://dx.doi.org/10.5772/54758 The data was taken from Tyson JE, Hwang P,
Guyda H, Friesen Hg. Studies of prolactin secretion in human pregnancy. Am J Obstet Gynecol 1972;113:14-20.

Farmer, C., Sorensen, M. T., & Petitclerc, D. (2000). Inhibition of prolactin in the last trimester of gestation decreases mammary gland development in gilts. J
Anim Sci, 78(5), 1303-1309.

Baseline a product of surges
Driven by estrogen
during pregnancy

PRL clearance = 180 min;
>8x sustains elevation (Cox 1996)

60-110ng/mL

Pregnancy

Studied effect of early initiation on PRL in 90 women:
All newly delivered mothers had serum PRL level over
100ng/ml, author accepted as minimum threshold

Initiation of breastfeeding

3mo

6mo

BIRTH

1 mo

2 mo

3mo 4mo 5mo 6 mo

Prolactin on Day 4*

< 6 hrs post-delivery

164

@ 6-12 hrs post- delivery

124

@ 72 hrs post-delivery (c-sections)

29

*Feeding frequency unknown, likely q4hrs

Non-lactating

8-20 ng/mL
Preg 0

Nedkova 1995 (Bulgarian)

Influenced by frequency
& quality of stimulation

200-400 ng/mL

Figure 4. Transversal cut from the mammary gland of gilts receiving
an empty capsule (C, placebo) or 10mg of bromocriptine (B) thrive
daily from d 70 to 110* of gestation

9mo
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Is it mom’s hormones?

Family history of alcoholism
Smaller prolactin response to
breast stimulation
Infants fed more often in late
afternoon

“Good lactators gave a
prolactin response 236%
above baseline after
nursing whereas poor
lactators showed a blunted
or flat response”- Ostrom, 1990

Often treated w/ PRL inhibitors, radiation or surgery
Hx of galactorrhea is no guarantee of good lactation
Sporadic information

Mennella, J. A., & Pepino, M. Y. (2010).
Breastfeeding and prolactin levels in lactating
women with a family history of alcoholism.
[Randomized Controlled Trial Research Support,
N.I.H., Extramural]. Pediatrics, 125(5), e11621170. doi: 10.1542/peds.2009-3040

Case I: Treated w/bromocriptine prior to pregnancy; levels rose
normally then extra high (~600ng), headache @ 39 wks for 6 hrs.
Case 2: Treated with CRT (Cobalt Radiation Therapy); Twins
Case 3: Tumor removed surgically. Twin pregnancy.

2

1

Cheng, W., & Zhang, Z. (1996). [Management of pituitary
adenoma in pregnancy]. Zhonghua Fu Chan Ke Za Zhi, 31(9),
537-539. 75% breastfed

3 1
2

3

Batrinos, M. L., Panitsa-Faflia, C., Anapliotou, M., & Pitoulis, S. (1981). Prolactin and placental hormone levels during pregnancy in
prolactinomas. Int J Fertil, 26(2), 77-85.

http://www.women-health-info.com/33-Hyperprolactinemia-Lactation.html

Iwama Case Study
Discovered auto-antibodies that specifically
targeted prolactin-secreting cells
√√ DeBellis 2013 also involved antibodies to GH
and PRL
Developed full supply for duration of recombinant
hPRL study

None were able to breastfeed…
Batrinos, M. L., Panitsa-Faflia, C., Anapliotou, M., & Pitoulis, S. (1981). Prolactin and placental hormone levels
during pregnancy in prolactinomas. Int J Fertil, 26(2), 77-85.

Iwama, S., Welt, C. K., Romero, C. J., Radovick, S., & Caturegli, P. (2013). Isolated prolactin deficiency associated with serum
autoantibodies against prolactin-secreting cells. J Clin Endocrinol Metab, 98(10), 3920-3925. doi: 10.1210/jc.2013-2411
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“big-big” or
macroprolactin

http://www.infantrisk.com/content/presence-macroprolactinemia-mothers-insufficient-milk-syndrome

Radavelli-Bagatini, et al. (2013). Macroprolactinemia in women with hyperprolactinemia: a 10-year follow-up. Neuro Endocrinol Lett, 34(3), 207-211.
Shimatsu, A., & Hattori, N. (2012). Macroprolactinemia: diagnostic, clinical, and pathogenic significance. Clin Dev Immunol, 2012, 167132.

Measuring prolactin

Did the milk ever come in?
Hx of pp hemorrhage, acute hypotension?
Hx of pituitary problems or tumors?
Hx of infertility, meds like cabergoline
or bromocriptine
Personal or family hx of autoimmune
problems? Alcoholism?

For Basal/Baseline level:
After 2-3 hours no
stimulation

For Surge:
30-45 from start of
nursing/pumping

Laboratory Measuring issues:
Bound vs Unbound prolactin
Receptors
Labs have no reference ranges for lactation!
Must factor in frequency of feeding/pumping
when interpreting results
Primip/multip status effect?

N/A
Replacement therapy

© Lisa Marasco 2018
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Is it mom’s hormones?

-0-

Normal: 0-20ng

No known
negative effects

Not enough

Normal: rising→200-400ng

Poor mammary cell
proliferation & differentiation

Too much >20ng
Hyperprolactinemia:
suppression of ovulation

 Influences breast tissue
via prolactin & GH

High

Natural hyperprolactinemia:
drives breast changes

T3 = triiodothyronine
T4 = thyroxine
TSH = Thyroid-stimulating
hormone Indicator of
thyroid function
www.mirage-samoyeds.com

http://commons.wikimedia.org/wiki/File:Thyroid_system.svg

Hypothyroidism
Can be primary, secondary,
overt, subclinical, autoimmune

High TSH verified by low T3/T4
Can also occur
in conjunction
with other
conditions
such as PCOS

Onset can be
prior to preg,
during preg,
post-delivery,
or even later

Sx may include weight gain, cold, fatigue, hair loss
New suggested TSH range for fertility/early
pregnancy .5-2.5 → may flag more of those
“borderline” cases

Controversial- not yet settled

DubaiChronicle.com. Used with permission

Incidence much higher in women

© Lisa Marasco 2018
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Is it mom’s hormones?

Hypothyroid

Hypothyroidism in Pregnancy

Uncontrolled hypothyroidism can cause
→ anemia
→ pregnancy induced hypertension
→ postpartum hemorrhage

Risk factors
for delayed
Lact 2

Decreased GH, IGF-1, circulating Triglycerides,
& milk-making tissue during pregnancy as well
as a reduction in circulating oxytocin
postpartum with impaired milk ejection &
lactation (Hapon 2003, 2005)
Hypothyroid rats have smaller litters and
longer gestations

What about subclinical hypothyroidism in pregnancy?
Normal

Hypothyroid

Endocrine Society (2012)
Treat all pregnant women with subclinical hypoT

American Thyroid Association (2011)
Treat subclinical hypoT only if TPO-Ab+
OR TSH >10.0mIU/liter
ACOG 2007 & 2010 recommends
against tx of subclinical hypoT

Fig. 3. The effects of thyroid hormones and progesterone (P) on tertiary branching. Whole mounts of
mammary glands from mice are presented. (A) 3-month-oldC3Hmouse; (B) 3-month-old hypothyroid
C3H mouse, after treatment with propylthiouracil for 5 weeks; (C) 3-month-old hyperthyroid C3H
mouse, treated with thyroxine for 5 weeks; (D) 39-day-old BALB/c mouse (reproduced by permission
of the Society for Endocrinology; 58); (E) 39-day-old intact BALB/c mouse treated with P for 15 days
(reproduced by permission of the Society for Endocrinology; 58).
Hovey, R. C., Trott, J. F., & Vonderhaar, B. K. (2002). Establishing a framework for the functional mammary
gland: from endocrinology to morphology. J Mammary Gland Biol Neoplasia, 7(1), 17-38.

& Most women are treated by OBs

Stagnaro-Green, A. (2012). Optimal Care of the Pregnant Woman with Thyroid
Disease. Journal of Clinical Endocrinology & Metabolism, 97(8), 2619-2622.

Low TSH verified by elevated T3/T4
 Grave’s disease most common
 Common sx include weight loss, fast heart beat,
sleep problems, nervousness, frequent BMs
 Previously thought not to affect lactation

Sx often improve during
pregnancy, but more severe
HT can cause pregnancy
complications such as fetal
growth restriction, preeclampsia, preterm labor.

© Lisa Marasco 2018
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Is it mom’s hormones?
Rat studies showed good mammary growth
and evidence of milk production but poor or
complete lactation failure depending on the
degree of hyperT  poor oxytocin release &
milk ejection (Varas 2002)
New rat studies show “advanced” prepartum
surge in PRL and blunted PRL response to
suckling (Pennacchio 2017)

Normal

Hypothyroid

Hyperthyroid

Fig. 3. The effects of thyroid hormones and progesterone (P) on tertiary branching. Whole mounts of
mammary glands from mice are presented. (A) 3-month-oldC3Hmouse; (B) 3-month-old hypothyroid
C3H mouse, after treatment with propylthiouracil for 5 weeks; (C) 3-month-old hyperthyroid C3H
mouse, treated with thyroxine for 5 weeks; (D) 39-day-old BALB/c mouse (reproduced by permission
of the Society for Endocrinology; 58); (E) 39-day-old intact BALB/c mouse treated with P for 15 days
(reproduced by permission of the Society for Endocrinology; 58).
Hovey, R. C., Trott, J. F., & Vonderhaar, B. K. (2002). Establishing a framework for the functional mammary
gland: from endocrinology to morphology. J Mammary Gland Biol Neoplasia, 7(1), 17-38.

Thyroid hormone replacement
is first line of treatment for
hypothyroidism-related supply
problems… The Armour debate

Personal or fam hx of thyroid dysfunction?
Significant changes in energy, fatigue?

Reducing thyroxine is the first
line of defense for
hyperthyroidism- related milk
supply problems

Sluggish or rapid preg breast changes?
Severe, unrelievable engorgement PP?
Fluctuations in milk output not attributable
to meds, hormonal BC, changes in bfg
patterns?
6. If on r

If on replacement therapy, when were levels
last checked?

Beware of over- or undertreatment postpartum

Ashwagandha- stimulates T3
Chickweed- supportive
Dandelion- supportive
Milk thistle- improves T4→T3
Nettle- supportive/balancing
Vervain- supportive
Red clover- increased total & free T3 in ewes
Fenugreek- Reduced T3 in mice & rats
Lemonbalm (Melissa officinalis)- considered anti-hyperT
Malunggay- tested for use with hyperthyroidism

Oxytocin
nasal spray?

If MER a problem, may possibly provide the
oxytocin needed for milk ejection exogenously
while waiting for hormone correction to boost
natural oxytocin

Yarnell 2006; Tahiliani 2003; Panda 1999;

© Lisa Marasco 2018

7

Is it mom’s hormones?

Hypo T (Low)
Poor milk production
Sluggish MER/OT

Just right
Good milk
production

HyperT (High)

Onset pre-conception,
antenatal or postpartum?
Hyper-production
Inhibited OT/MER

Muscle mass
& strength

Bone
mineral
density
Energy

Snyder, P. J. (2001). Editorial: The Role of Androgens in Women. J

Androgens

Adrenals:
Liver:

Sex Hormone
Binding Globulin

Dehydroepiandrosterone sulphate
[DHEA-S] (90-100%)
Dehyroepiandrosterone [DHEA] (80%)

Testosterone
precursors

Androstenedione (50%)
Testosterone (25%)most active form of androgen

Ovaries:

DHEA (20%)
Androstenedione (50%)
Testosterone (50%)

Precocious pubarche…
too many androgens
too soon

Peripheral Tissues:

convert DHEA into
more Testosterone &
Dihydrotestosterone
for local use- not
measurable in blood!

Somboonporn W, Davis S. Testosterone Effects on the Breast: Implications for testosterone therapy for women

Carlsen2010

Negative breastfeeding association

Estrogen stimulates
development of
mammary tissue

Androgens slow growth
of mammary tissue

Labrie F. Dehydroepiandrosterone, androgens and the mammary gland. Gynecology Endocrinology 2006; 22(3):118-30.

Blood drawn @
25wks gestation

Experimental:
Women at risk of
SGA infant

3 & 6 mos

Controls:
Random selection

T↓

3 wks & 6 mos

E↑

Testosterone



Androstenedione Free T Index



DHEA




“Mid-pregnancy androgen levels are negatively associated with
breastfeeding”

© Lisa Marasco 2018
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Is it mom’s hormones?

Not enough
Delayed pubarche
Low sex drive

Facial hair,
acne

Normal
Milieu

Prolactin

Just right

Too Much

Good breast
↓ Breast develop/growth?
development,
↓ Prolactin receptors &
milk production ↓ Milk Production

Oxytocin

Thyroid

Insulin/
Diabetes

Androgens

Obesity &
Estrogen

HORMONE
TESTING

Insulin
Laboratory history of hyperandrogenism?
History of pre-eclampsia or SGA infant?

Lactogenesis II

Hirsutism?- ask!
Adult acne

Prolactin

Androgynous build?
6. If on r

Cortisol

Onset of above symptoms?
New Study Reveals Important Role of Insulin in Making Breast Milk

http://www.cincinnatichildrens.org/news/release/2013/breastfeeding-insulin-07-05-2013/

New findings about stages of lactation
Milk fat globule
Cell membrane

Insulin
Colostrum → Transitional Milk

Transitional → Mature Milk

Strong modulation of insulin signaling
Breast becomes sensitized to insulin

Insulin signaling maintains steady-state Robust
expression.

Up-regulation of lipogenesis, protein
synthesis

Toning down of initial steep up-regulation of
metabolic signals via up-regulation of PTPRF,
which suppresses insulin action

Inhibition of apoptosis, glycolysis and
glycogenesis

Milk fat layer

= protein tyrosine phosphatase, receptor type F
Lemay, DG…Nommsen-Rivers, L. A. (2013). RNA Sequencing of the Human Milk Fat Layer
Transcriptome Reveals Distinct Gene Expression Profiles at Three Stages of Lactation.

Insulin necessary for milk protein synthesis
Lemay, D. G., Ballard, O. A., Hughes, M. A., Morrow, A. L., Horseman, N. D., & Nommsen-Rivers, L. A. (2013).

© Lisa Marasco 2018
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PTPRF ↑
Insulin action &
Milk Production ↑

↓

Insulin action &
Milk Production ↓
PTPRF ↓

PTPRF as a limitor of insulin
action and milk production

PTPRF as a limitor of insulin
action and milk production

Tell-tale
signs

of Insulin
Resistance

Insulin resistance:
acanthosis nigricans in
armpit, nape of neck,
under breast;
skin tags

→ Compensatory hyperinsulinemia

Insulin resistance & breast development
Insulin resistance

Interference
w/removal of
insulin by liver

Fetal

High insulin levels
before puberty

Increased insulin

hypertrophy

Puberty
High insulin levels
soon after puberty

Adult

More free
androgens

High insulin acts like GH on
tissues at the center of the
body, causing pubertal breast
Increases
breast size & hypertrophy in women and
development- central abdominal obesity.

↓ SHBG production in liver;
↑ Ovarian androgens
Thanks to R. Craig, MD

Reduces
breast size
and
lactational
capacity

Insufficient milk production
associated w/ Central Obesity
and Acanthosis Nigricans is
likely caused by insulin
resistance
Very large or small breasts in
such women are likely
associated with the pre- vs
post- pubertal onset of insulin
resistance

Schuring et al. Androgens and Insulin- Two Key Players in Polycystic Ovary Syndrome. Gyn Geb Rundsch 2008; 48:9-15.
Carlsen, S. M., & Vanky, E. (2010). Metformin influence on hormone levels at birth, in PCOS mothers and their newborns. Hum Reprod, 25(3), 786-90.
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RNA sequencing may explain how
Markers

Mature Group 1

Mature Group 2

Median onset of notably
fuller breasts

34 hrs

74 hrs

Insulin secretion

Above median

Below median

Insulin sensitivity

Above median

Below median

Expression of PTPRF

_baseline_

Significantly higher than
Group 1 (over-expressed)

Milk Production

Engorgement peaked day
4-5, then down regulated
to demand

All reported difficulty with
milk supply at either day 4
or pp week 4-6 interviews

48 mothers 1-8wks pp
w/low supply
15 non-IR

33 had signs of IR

And low milk
production

PTPRF modulations insulin signaling pathway- more suppresses insulin action

BMI ~37

BMI ~25

Milk production
median 216 [158-332]

Lemay, D. G., Ballard, O. A., Hughes, M. A., Morrow, A. L., Horseman, N. D., & Nommsen-Rivers, L. A. (2013). RNA Sequencing of the Human Milk Fat Layer
Transcriptome Reveals Distinct Gene Expression Profiles at Three Stages of Lactation. PLoS One, 8(7).

CONCLUDING HYPOTHESIS: “Women with decreased insulin
sensitivity will experience a more sluggish increase in
milk output in response to infant demand as a result of
PTPRF over-expression in the mammary gland”

Milk production
median 377 [294-598]

“Additional deficit associated w/ IR”
Nommsen-Rivers, et al. (2017). Milk Production in Mothers with
and without Signs of Insulin Resistance. The FASEB Journal

Another interesting study….
Breastfeeding in women with gestational diabetes (Hummel 2008).

Diabetes type
Type 1
Type 2 (pregestational)

Any bfg
discharge
93%
86%

Full bfg
discharge
72%
45%

Any bfg
4 mo
61%
34%

Full bfg
4 mo
49%
23%

Standard practice:

• Insulin-controlled during pregnancy
• Infants automatically given mother’s milk or Nutramigen
by cup or NG tube starting after first bfd/within 2 hrs &
q3hrs first 24 hrs
Herskin, C. W., Stage, E., Barfred, C., Emmersen, P., Ladefoged Nichum, V., Damm, P., & Mathiesen, E. R. (2015). Low prevalence of longterm breastfeeding among women with type 2 diabetes. J Matern Fetal Neonatal Med, 1-6.

Any Bfg Rate

Duration: Full Bfg Duration: Any Bfg

Healthy = 527

86%

17 wks

GDM all = 257

75%

9 wks

GDM-Diet

12 wks

20 wks

GDM Insulin

4 wks

10 wks

GDM + BMI <30 80%

17 wks

GDM + BMI >30 65%

12 wks

Conclusions: Mothers with gestational diabetes,
especially mothers with insulin-dependent
gestational diabetes, and obese mothers
breastfed their children significantly less and for
a shorter duration than healthy mothers.

Lee, S., & Kelleher, S. L. (2016). Biological underpinnings of breastfeeding challenges: the role of genetics, diet, and environment on
lactation physiology. Am J Physiol Endocrinol Metab, 311(2), E405-422.

GDM mothers start the same but supplement sooner

G
D
M

G
D
M

G
D
M

G
D
M
Introduced formula
within first 2 days
of life

Glover (2017). Impact of metabolic dysfunction on breastfeeding outcomes in GDM
Risk of reporting not breastfeeding as long as desired

G
D
M
Experienced
difficulty producing
enough milk

Oza-Frank, et al. (2016). Early Lactation and Infant Feeding Practices Differ by Maternal Gestational Diabetes History. J Hum Lact.

A1C, BMI, OGTT &
subscapular were
associated w/ shorter
duration of lactation

© Lisa Marasco 2018
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Confirmed by Verd 2016
Compared women with
normal 1-hr glucose challenge
tests (<7.8 mmol/L) with those
who had elevated 1-hr test
( ≥ 7.8mmol/L but <10.6 mmol/L) but
clinical indices below threshold
for GDM diagnosis

Fat
Mobilization

Fat storage

Base
Metabolism

Results: Mildly impaired women abandoned exclusive
breastfeeding sooner than non-impaired: OR 1.65

Treatment Strategies: Address the underlying issue!

Not enough I (T1)

Normal

Level 1
Level 2

IR/Too much I (T2)

Can’t get glucose into cells
Feeds androgens & fat

Can’t get glucose into cells

Weight loss,
diet changes,
supplements,
medications
Normal
Milieu

Prolactin

Oxytocin

Thyroid

Insulin/
Diabetes

Androgens

Obesity &
Estrogen

HORMONE
TESTING

Smart Foods for insulin resistance

Garbanzo
beans

Legumes
Kidney
beans

Metformin is FDA-approved to treat
type 2 diabetes. While commonly used
for PCOS and infertility, such usage is
still considered off-label.

Brown
rice

© Lisa Marasco 2018
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Metformin

The Next Level:
insulin sensitizers

→ Milk production
increases when insulin
action is improved

→ Need to be realis c
Improvement constrained
by existing mammary tissue

Note: metformin depletes B-12
The Effects of Old, New and Emerging Medicines on Metabolic Aberrations in PCOS
Alexandra Bargiota; Evanthia Diamanti-Kandarakis. Ther Adv in Endo and Metab. 2012;3(1):27-47.

The Second M
-Measured output via infant
transfer = 52mls
-Did not respond to
domperidone @ 30 or 60mg
-Clinical indications of
insulin resistance
Metformin: Transfer
increased 69% to 88mls
McGuire, E., & Rowan, M. (2015). PCOS, breast hypoplasia and low
milk supply: A case study. Breastfeeding Review, 23(3), 29-32.

D-Chiro-inositol vs Myo-inositol

Larner 2010

Inositol Glycans
Naturally occurring nutrient, type of sugar

© Lisa Marasco 2018
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Larner 2010

Groups

Improves
Insulin
sensitivity

Myo/chiro

Control

2.5

Type II diabetes patients

20.4

Nondiabetic relatives of type II
diabetic patients

13.2

Type 1 diabetes patients

13.6

Decreases
insulin
resistance

Reduces free
testosterone
MyoInositol
Restores
menstruation
& normal
ovulation

Insulin resistance is frequently associated with imbalance of
Myo-I to D-chiro-I

Improves
glucose
utilization
Improves
pregnancy
rate

⟶ Caused by impaired conversion
and/or increased urinary clearance of D-chiro-I

http://www.slideshare.net/LifecareCentre/what-is-40-1-in-management-of-dr-jyoti-agarwal-dr-sharda-jain-dr-jyoti-bhaskar

Promising Case study of Myo/D-chiro Inositols
and T2DM Pintaudi 2016

Myo

D-chiro

• 20 poorly-controlled T2DM, 75% women
• Took myo/d-chiro/folic acid supplement twice daily x 3 mos in
addition to current meds
• Fasting blood glucose & HbA1C decreased

Virtually no side-effects

Level Two: Smart galactogogues

Personal or family history of diabetes?
Failed pregnancy glucose tolerance test?
Diagnosed with Gestational Diabetes Mel?
Visible acanthosis nigricans?
Visible skin tags? (when did they grow?)
6. If on r

Onset of above symptoms?

© Lisa Marasco 2018
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PCOS

Insulin
Resistance/

↓ Prolactin
Response

Diabetes

Hilson, 2006

IOM

<IOM OR Within OR >IOM OR

Hypertension
Hypoplasia

Rasmussen, K. (2007). Association of maternal obesity before conception with poor
lactation performance.
Nommsen-Rivers, L. A., Chantry, C. J., Peerson, J. M., Cohen, R. J., & Dewey, K. G. (2010).
Delayed onset of lactogenesis among first-time mothers is related to maternal obesity and
factors associated with ineffective breastfeeding..
Hilson, J. A., Rasmussen, K. M., & Kjolhede, C. L. (2006). Excessive weight gain during
pregnancy is associated with earlier termination of breast-feeding among White women.

Overweight 15-25 lbs
BMI 26-29

2.96

1.47

1.62

Obese
BMI > 29

1.81

1.84

2.89

13-20 lbs

High BMI + excessive wt gain = additive risk

Rasmussen, K. M., Hilson, J. A., & Kjolhede, C. L. (2002). Obesity as a risk factor for failure
to initiate and sustain lactation.
Chapman, D. J., & Perez-Escamilla, R. (1999). Identification of risk factors for delayed
onset of lactation.

Please remember:
We Know Not Because We Ask Not

Look at lab ranges
Is this a hormone that is affected by
pregnancy or lactation?
Develop your expert contact network

Is it really WNL?
Or did we just assume this?

Bound versus unbound
hormone
Does not measure
peripheral tissue
hormones
May not account for
receptor issues
Subclinical conditions
may not show up with
standard tests

Look for obvious abnormalities
Explain to mother the possible implications if
significant
Discuss mother’s options based on what you
know
Write summary of concerns to HCP
Possible phone call to explain or expedite
action
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