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Objectives

• Review role of Iron in human physiology
• Effects of Iron Deficiency (ID) and Iron Deficiency 

Anemia (IDA)
o Neonatal and Maternal
o Prevalence of Anemia and Iron Deficiency in Pregnancy
o SMM

• Clinical guidelines and recommendations
• Quality Improvement Project at Providence**



Fe



Maternal Complications of ID and IDA
• Fatigue
• Reduced quality of life
• Preterm labor
• Placental abruption
• Postpartum hemorrhage
• Preeclampsia
• Cesarean Delivery
• Postpartum depression
• Severe Maternal Morbidity and Mortality



Neonatal Outcomes Associated with Maternal 
ID and IDA
• Preterm delivery
• Small for Gestational Age
• Lower APGAR Score
• Perinatal mortality
• Neurodevelopmental & behavioral abnormalities in 

childhood
• Impaired bonding



Iron demands in Pregnancy

O’Brien, Thomas Handbook of 
Nutrition and 
Pregnancy. 2018



Neonatal effects cause lifelong outcomes

Pivina L, et al Journal of 
Molecular Neuroscience. 2019



Anemia in Pregnancy

Definition Hgb(Hct) Prevalence
(%)

Prevalence of
Hgb<10 g/dl

(%)

Providence^^
Prevalence (%)

1st trimester <11.0 (33.0) 1.8 3.5

2nd trimester <10.5 (32.5) 8.2

3rd trimester <11.0 (33.0) 27.4 23.4

Non-Hispanic white 1.8%

Non-Hispanic Black 3.5%

ACOG Practice Bulletin #233, 2021
*ACOG Practice Bulletin #95, 2008
^^ Unpublished internal data, 2023



Iron deficiency in Pregnancy

ACOG Definition 
Ferritin (mg/dl)

ACOG/Mei*
Prevalence
(n=1171)

Auerbach, 2019**
Prevalence

(n=102)

Providence**
Prevalence
(n=1296)

1st trimester (%)
<10 (2008)
<30 (2021)

6.9 42 39.6

2nd trimester (%) 14.3

3rd trimester (%) 29.5

ACOG Practice Bulletin #233, 2021

Mei et al., Am J Clin Nutr. 2011

Auerbach et al, J Matern Fetal 
Neonatal Med. 2021

*Prevalence based on limited data and rates defined based on ferritin <12 mg/dl 
** Ferritin <30 mg/dl



Iron deficiency and Race

Barton et al., JAMA Netw Open. 2024



Social Determinants of Health Affect ID and IDA

Weyand, A et al. JAMA 2023



Anemia at Admission and Transfusion at Providence
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Anemia at Admission and SMM without Transfusion

N= 22,092 Delivery Admissions from 1/21-12/23
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Severe Maternal Morbidity & Mortality and Anemia

Leonard et al American Journal of Obstetrics and Gynecology. 2020
Courtesy of Dr. Elliott Main, CMQCC

Among women with 
Cesarean Birth, the 

proportion of SMM that 
is due to preexisting 

anemia is 30%.



N= 367

Distribution of Hgb Values when Ferritin <30 in 
early pregnancy
(EDD July 2024 – December 2024)
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ACOG Recommendations

ACOG Practice Bulletin #233, 2021

- Low dose iron supplementation (27 mg daily) is recommended starting in 
the first trimester to decrease the prevalence of maternal anemia at 
delivery (Level A)

- All Pregnant women should be screened for anemia in the first 
trimester and at 24-28 wks GA (Level C)

- Failure to respond to iron treatment should prompt further evaluation 
(Level C)

- ACOG defines iron deficiency as ferritin <30



FIGO, 2023



USPSTF Recommendation Statement, Updated 2024

Absence of evidence of benefit is not the same as evidence of no benefit

Evidence for Screening for ID and ID anemia

Cantor et al., USPSFT, 2024



Summary

• ID & IDA are common and associated with adverse 
maternal and infant outcomes

• IDA is a late consequence of ID
• Incidence of anemia increases as pregnancy progresses 

due to increased iron demands of pregnancy
• Disparities exist in both prevalence of anemia and 

incidence of adverse outcomes
• Recommendations are lacking from 

national/international organizations
• More studies are needed
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Quality Improvement Project at Providence

• Main outcome measure: Anemia at Admission for Delivery
• First trimester testing ferritin

oRecommendation of oral iron supplementation if ferritin <30

• 28 week Hemoglobin testing
oRecommendation of oral iron supplementation if Hgb <12

• Improved follow up for anemia



Patient Handout



Ferritin testing in First trimester by EDC
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Protocol



System changes
• Provider education

• Changes to MA and RN workflows to include ferritin ordering 
for prenatal labs

• Nursing education and empowerment through protocol 
guidelines



Prelim results:
• Decrease in anemia at 28 weeks by 2%
• Decreased anemia on admission from 2023 to Q2 2024

oPPMC PWC- 15.6% -> 13.6%
o St V PWC - 13.6% -> 10.3%
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