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Obstetric hemorrhage is responsible for approxi-
mately 17% to 25% of all pregnancy-related deaths.1 
Excessive blood loss also is a risk during gyneco-

logic surgery. Iron-defi ciency anemia increases the risk of 
complication and the need for transfusion in both settings. 
By identifying and treating anemia before childbirth and 
elective surgery, you can optimize the patient’s condition 
and usually avert the need for emergency transfusion. 

Th e Geisinger Health System has developed a unique 
Blood Conservation Program that focuses on the preven-
tion of major blood loss by identifying and treating anemia 
in antepartum, postpartum, and gynecologic patients. Th e 
program’s protocols for treating anemia in antepartum 
and surgical patients are illustrated in FIGURES 1 AND 2 

(pages 29 and 30). Geisinger practitioners have found that 
adherence to these protocols reduces the need for trans-
fusion in many patients and improves their quality of life. 

Here, we 1) look at the key data that will help you 
identify and then treat anemia in gynecologic, obstetric, 
and postpartum patients and 2) describe a variety of treat-
ment options. 

Focus on the baseline hemoglobin level 
Th e key to prevention of emergency transfusion—as well 
as postpartum anemia—is optimization of the patient’s 
hemoglobin level before delivery. It also is prudent when 
elective surgery is planned. In our institution, clinicians 
whose patients are at risk for hemorrhage or signifi cant 
blood loss have the option of consulting with the Blood 
Conservation Program. 
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 This institution’s protocol is worth considering for identifying and 

correcting iron-defi ciency anemia before delivery and elective gyn 

surgery. The goals? To avert complications and avoid transfusion.

What you can do to optimize blood 
conservation in ObGyn practice

Anemia management
fl owchart for gyn
surgical patients
page 29

Anemia management
fl owchart for
antepartum patients
page 30

Caution! These 
foods and drugs 
don’t mix with iron
page 32
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When the program began in November 
2004, its primary purpose was to reduce the 
need for blood transfusion in elective sur-
gery, including gynecologic procedures. It 
later expanded to include obstetric patients 
who have a hemoglobin level below 11 g/dL 
and patients who are considered to be at risk 
of major blood loss. 

In addition to obstetric and surgical pa-
tients, the Geisinger Blood Conservation Pro-
gram provides support for patients who will 
not accept blood or blood products for reli-
gious or personal reasons, even in life-threat-
ening situations. Th e program has provided 
more than 8,000 consultations to date.

When to evaluate patients 
for anemia
Anemia in women is most often defi ned as 
a hemoglobin level below 12 g/dL or a he-

matocrit below 36%. In pregnant patients, 
the cutoff  points are lower: 11 g/dL and 33%, 
respectively. During pregnancy, hemoglobin 
and hematocrit levels reach their nadir dur-
ing the second trimester and then begin to 
rise until term.  

Symptoms of anemia include fatigue, de-
pression, shortness of breath, hypotension, 
and heart palpitations. However, some pa-
tients at risk of major blood loss during deliv-
ery or surgery do not display typical symptoms 
associated with anemia, and the condition 
can be confi rmed only by laboratory testing. 

At Geisinger, we recommend consulta-
tion with the Blood Conservation Program for 
any patient who exhibits symptoms of anemia 
or who is at risk of major blood loss. For ex-
ample, the risk of blood loss during childbirth 
varies with the method of delivery.1 On aver-
age, obstetric patients lose 500 mL of blood 
during vaginal delivery; 1,000 mL during ce-

  The gynecologic surgical patient: Preop diagnosis 
and treatment of anemia

 FIGURE 1

Screen for iron defi ciency 

by measuring levels of:

• serum iron

•  total iron-binding capacity

•  transferrin saturation levels

Serum iron <50 μg/dL and/or transfer-

rin saturation <25%

Begin 300 mg of intravenous Venofer 

weekly for 3 weeks

Give daily ferrous sulfate (325 mg), 

vitamin C (250 mg), folic acid (800 μg), 

and a multivitamin 

Hemoglobin level <12 g/dL?Yes

Iron screen normal

Begin daily ferrous sulfate (325 mg), 

vitamin C (250 mg), folic acid (800 μg), 

and a multivitamin

No

Reassess hemoglobin and iron screen in 

1 month

Ferrous sulfate and vitamin C can be 

discontinued when hemoglobin >12 g/dL

Review lab results

Begin multivitamin and 

800 μg of folic acid daily

Recheck hemoglobin 

in 1 month

Reassess hemoglobin and iron screen 

1 week after last dose of Venofer*

* If anemia is refractory to iron therapy, consider erythropoietin therapy if benefi ts outweigh risks. Anemia 
in nonpregnant 
women is usually 
defi ned as a 
hemoglobin level 
<12 g/dL or a 
hematocrit <36%

29_OBGM0210   2929_OBGM0210   29 1/21/10   12:21:01 PM1/21/10   12:21:01 PM



Blood conservation

OBG Management  |  February 2010  |  Vol. 22  No. 230

CONTINUED ON PAGE 32

sarean delivery; and 1,500 mL when cesarean 
delivery is followed by hysterectomy.1,2 Hem-
orrhage is classifi ed as follows:
 •  Class 1 – Blood loss as high as 750 mL, or 

15% of blood volume
 •  Class 2 – 750 to 1,500 mL, or 15% to 30% 

of blood volume
 •  Class 3 – 1,500 to 2,400 mL, or 30% to 40% 

of blood volume
 •  Class 4 – more than 2,400 mL, or more 

than 40% of blood volume.1      
Abnormal placentation, such as pla-

centa accreta, percreta, increta, and previa, 
which can often be diagnosed antepartum, 
may lead to significant blood loss during 
and after delivery. Obstetric emergencies, 
including abruption, trauma, and uterine 
rupture, may also be associated with major 
blood loss.

Iron defi ciency lies at the root 
of most cases of anemia 
Iron defi ciency aff ects an estimated 2.15 bil-
lion people globally, with a prevalence of 12% 
to 43% worldwide.3,4 Th e daily iron require-
ment is 1 mg of elemental iron for nonobstet-
ric patients, 2 mg for pregnant and lactating 
women. Latent iron defi ciency is common in 
women who have had multiple pregnancies. 
Th ese and other important facts about iron 
are described on page 36. 

In iron-defi ciency anemia, the following 
serum levels are reduced: 
 •  Iron. A normal reading is 60 to 170 μg/dL.
 •  Hemoglobin, a measure of the produc-

tion and turnover of red blood cells. A 
normal level is ≥12 g/dL (≥11 g/dL in 
pregnancy).

 •  Serum ferritin (a protein that stores iron). 

  For the antepartum patient: Diagnosis and 
treatment of anemia 

 FIGURE 2

Measure serum ferritin level

Ferritin <50 ng/mL

Continue prenatal vitamin

Begin 300 mg of intravenous Venofer 

weekly for 3 weeks

Give daily ferrous sulfate (325 mg) and 

vitamin C (250 mg) 

Hemoglobin level <11 g/dL?Yes

Ferritin ≥50 ng/mL

Continue prenatal vitamin

Begin daily ferrous sulfate (325 mg) 

and vitamin C (250 mg) 

No

Reassess hemoglobin and ferritin 

in 1 month

Ferrous sulfate and vitamin C can be 

discontinued when hemoglobin >11 g/dL 

and ferritin is within normal limits

Review lab results

Continue prenatal vitamin

Give folic acid (800 μg daily) 

and recheck hemoglobin in 

1 month

Reassess hemoglobin and ferritin 

1 week after last dose of Venofer*

* If anemia is refractory to iron therapy, consider erythropoietin therapy if benefi ts outweigh risks.

Iron defi ciency has 
a prevalence of 12% 
to 43% worldwide
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A normal reading is 12 to 150 ng/mL.
 •  Transferrin saturation. Transferrin is a 

transporting protein that shuttles iron 
to the bone marrow. The normal trans-
ferrin saturation level ranges from 20% 
to 50%.

Ferritin and hemoglobin levels tend 
to be the most efficient indicators of iron 
status.5 

Some clinicians may also use: 
 •  Mean corpuscular volume (MCV). Nor-

mal is 80 to 96 fL.
 •  Random distribution of red blood cell 

weight (RDW). A normal value is 11.5% 
to 15.5%.

 •  Reticulocyte count. Normal is 0.4% to 
2.3%.

Laboratory tests for 
iron defi ciency
When the Blood Conservation Program is 
initially consulted, the laboratory studies we 
recommend are based on the clinical presen-
tation and condition of the patient. During 
pregnancy, we try to take account of the nor-
mal hemodynamic changes that occur during 
gestation. Th erefore, we recommend: 
 • assessment of the serum ferritin level
 •  complete blood count (CBC) with diff er-

ential. (If the hemoglobin/hematocrit is 
low, a peripheral smear is recommended 
to further evaluate microcytic anemia.)  
Transferrin saturation and serum iron 

levels have not been shown to be useful 
markers in pregnant women because they 
are not specifi c for iron-restricted erythro-

  Some foods and drugs don’t mix well with iron TABLE 1

Food or drug Interaction Recommendations

Foods high in 

phytic acid (grains, 

seeds, legumes)

Decreased absorption of iron Do not take iron within 2 hours of 

eating foods high in phytic acid

Dairy products Decreased bioavailability of iron Do not take iron supplements within 

1 hour of consuming dairy products, 

which can signifi cantly decrease iron 

absorption 

Levothyroxine Iron reduces levothyroxine serum levels 

and effi cacy

Take levothyroxine and iron at least 

4 hours apart

Methyldopa Oral iron reduces the effi cacy of 

methyldopa 

Consider IV iron or take oral iron and 

methyldopa as far apart as possible

Proton pump 

inhibitors (PPIs)

Absorption of oral iron is enhanced 

by gastric acid. PPIs decrease gastric 

acid production, thereby reducing the 

bioavailability of iron

Consider IV iron preparations

Ofl oxacin Iron reduces effi cacy of ofl oxacin Administer ofl oxacin and iron 2 hours 

apart 

Cholestyramine Decreased effi cacy of iron Administer iron and cholestyramine at 

least 4 hours apart

Calcium, 

aluminum, 

magnesium

Decreased absorption of iron Iron should be taken at least 1 hour 

before or 2 hours after products that 

contain calcium, aluminum, or 

magnesium

Note: This table is not a comprehensive summary of all medications used in practice, but a list of those used commonly in 

obstetric and gynecologic populations

During pregnancy, 
laboratory tests 
for iron defi ciency 
include the serum 
ferritin level and 
a complete blood 
count with 
differential
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poiesis and can be abnormally low during 
pregnancy.6 

In nonpregnant patients, we recommend ini-
tial evaluation of:
 • serum iron level
 •  total iron-binding capacity (TIBC). Nor-

mal levels are 240 to 450 μg/dL
 • transferrin saturation. 

A caveat about the ferritin level
Ferritin is both an iron-storage indicator and 
an acute-phase protein, so the clinician must 
be careful to exclude infl ammatory process-
es that can elevate the ferritin level, giving a 
false indicator of iron stability in the maternal 
system. Th ese infl ammatory processes can 
include preeclampsia and neoplastic or in-
fectious conditions.7 Transferrin saturation, 
however, is not aff ected by infl ammatory 
processes and can be used as a confi rmatory 
test for iron defi ciency.4  

Try oral iron 
supplementation fi rst
When laboratory testing confirms the pres-
ence of iron-deficiency anemia, initial 
management is oral iron supplementation 
for 2 weeks, followed by repeat laboratory 
evaluation. 

For patients scheduled for surgery, oral 
therapy includes a daily dosage of: 
 • 325 mg of ferrous sulfate
 • 250 mg of vitamin C
 • 800 μg of folic acid
 • a multivitamin. 

For perinatal patients, the daily oral regi-
men is: 
 • 325 mg of ferrous sulfate 
 • 250 mg of vitamin C
 • a prenatal vitamin. 

Th ese medications are the least expen-
sive alternatives for treating anemia. 

Advise patients who are taking iron sup-
plements not to ingest the medication with 
dairy products, coff ee, tea, or foods that have 
a high content of phytic acid (e.g., grains, 
seeds, and legumes). Foods and prescription 
drugs that interact with iron supplements are 
listed in TABLE 1 (page 32), along with recom-

mendations on optimal timing of iron sup-
plementation and other medications. 

When you prescribe oral iron supple-
mentation, bear in mind that some patients 
experience gastrointestinal side eff ects—
constipation, nausea, diarrhea—so unpleas-
ant that they stop taking their medication. In 
that scenario, you will need to fi nd alterna-
tive formulations or delivery routes. One al-
ternative you can suggest is a daily helping of 
blackstrap molasses, which supplies 27 mg 
of elemental iron per tablespoon.  

Oral therapy should be continued even 
after hemoglobin and ferritin levels normal-
ize. If laboratory values remain low after 2 
weeks of oral therapy, parenteral therapy can 
be added to the oral regimen. 

Th erapy may be discontinued 2 months 
after delivery of the infant or surgery as long 
as the cause of the blood loss has been rem-
edied. If the mother is breastfeeding, she 
should continue taking a prenatal vitamin 
until nursing has stopped.  

IV iron isn’t as risky as you think
Historically, clinicians have avoided using 
parenteral iron sucrose (Venofer) because 
they have been taught that it can cause an 
anaphylactic reaction. In fact, although ana-
phylaxis may have been associated with old-
er intravenous (IV) iron preparations, clinical 
trials have demonstrated the safety of IV iron 
sucrose and low-molecular-weight iron dex-
tran. In a study involving 800 patients, Brey-
mann and colleagues demonstrated that 
parenteral iron preparations containing dex-
tran or iron dextrin could be safely given to 
pregnant women.4 Only 1.5% of the patients 
in the study experienced side eff ects from the 
therapy, and no anaphylactic reactions were 
observed.  

In another study, 25 pregnant patients 
were given IV iron sucrose, and the only ad-
verse reaction reported was a “not-unpleas-
ant taste” during the injection.8 

In an additional study, Breymann and 
colleagues found no adverse outcomes in 20 
postpartum patients who received IV iron su-
crose in addition to erythropoietin therapy.9 

Blood conservation

When iron defi ciency 
is identifi ed, initial 
management is 
2 weeks of oral iron 
supplementation, 
followed by repeat 
laboratory evaluation

CONTINUED ON PAGE 36
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Our preference for parenteral therapy is 
iron sucrose, classifi ed by the Food and Drug 
Administration (FDA) as Pregnancy Category 
B. Iron sucrose is contraindicated in patients 
who have iron overload, hypersensitivity 
to inactive components of iron sucrose, or 
anemia that is not caused by iron defi ciency. 
Adverse reactions to iron sucrose include, 
but are not limited to, anaphylaxis, hypoten-
sion, cramping, nausea, headache, vomiting, 
diarrhea, and chest pain. Adverse reactions 
are very rare, occurring in fewer than 1% of 
patients. 

To determine whether the patient has an 
allergy to iron sucrose, give a test dosage of 25 
mg via slow IV push and wait 20 minutes. If 
a reaction occurs, hold the remainder of the 
dose and consider alternative therapies. If no 
allergic reaction occurs, administer the re-
maining 275 mg in 50 mL to 100 mL of saline.

You may need to 
add erythropoietin to 
the regimen
Erythropoietin is a hormone made by the 
kidneys to promote formation of red blood 
cells in the bone marrow. A defi ciency in 
this hormone causes anemia in patients who 
have renal disease, and nephrologists use a 

synthetic form of epoetin alfa (Epogen) to 
increase the hemoglobin level in dialysis pa-
tients.10 Epoetin alfa falls into FDA Pregnancy 
Category C. 

In rare instances, erythropoietin-stim-
ulating agents (ESAs), such as epoetin alfa, 
in addition to both IV and oral iron sup-
plementation, are needed to increase the 
patient’s hemoglobin level and hematocrit 
before delivery or surgery. Before beginning 
ESA therapy, the patient’s platelet count and 
activity level need to be considered. ESAs 
have been linked to thrombolytic events 
and, therefore, should not be used in pa-
tients who have an elevated platelet count. 
Th e risk of thrombolytic events is a particu-
lar danger for antepartum patients on bed 
rest, and ESAs may be contraindicated for 
that reason. 

Obstetric and surgical patients whose 
anemia has proven refractory to iron ther-
apy may be considered for an ESA, as long 
as the benefi ts of this choice outweigh the 
risks. At an approximate cost of $400 for ev-
ery 40,000 U, ESA therapy is by far the most 
expensive alternative to blood transfusion 
for patients who have iron-defi ciency ane-
mia. Th e patient typically receives one to 
two doses of an ESA. 

Cost comparisons for alternative treat-
ment modalities in iron-defi ciency anemia 
can be found in TABLE 2.

Erythropoietin-stimulating agents 
carry serious risks
Th e FDA issued the fi rst of a series of letters 
to health-care professionals warning of ad-
verse events associated with the use of ESAs 
in March 2007, after several randomized, 
controlled trials found an increased risk of 
stroke, blood clots, myocardial infarction, 
and death with high dosages. In November 
2008, the FDA approved a black-box warning 
for the labels of Procrit and Aranesp, the two 
ESAs in general use in the United States. Th e 
new labels advise clinicians to modify dos-
ages for patients who are in renal failure to 
maintain a target hemoglobin level between 
11 and 12 g/dL, rather than the higher targets 
that had been in use.11,12

Essential facts about iron

•  The daily iron requirement is 2 mg of elemental iron in pregnancy and 

lactation, 1 mg at all other times 

•  The typical US diet contains about 18 mg of iron a day, of which only 

about 1 mg is absorbed

•  Iron absorption occurs primarily in the second portion of the duodenum

•  Iron absorption increases with iron defi ciency

• One unit of blood contains 250 mg of iron

•  Total body iron store is between 1,000 and 3,000 mg, depending on 

body size

•  Each pregnancy depletes maternal iron stores by about 750 mg 

•  Latent iron defi ciency is common in women who have had many 

pregnancies and in women who have menorrhagia. 

At high dosages, 
erythropoietin-
stimulating agents 
increase the risk of 
stroke, blood clots, 
myocardial infarc-
tion, and death
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Transfusion is the last resort 
Blood transfusion must also be considered 
as prophylaxis for blood loss in patients who 
have critically low hemoglobin levels, with 
due consideration of the procedure’s risks 
and benefi ts. Because the defi nition of “criti-
cally low” varies from patient to patient, other 
variables should be taken into consideration, 
including blood pressure; heart rate; urine 
output; tolerance for performing activities of 
daily living without dizziness, chest discom-
fort, or shortness of breath; and medical his-
tory. Potential drawbacks are considerable. 

Th e multiple risks associated with trans-
fusion include: 
 • immunosuppression
 • fever
 • chills
 • urticaria
 • hemolytic transfusion reaction
 • septic transfusion reaction
 • bacterial contamination
 • anaphylaxis
 • graft-versus-host reactions
 •  transfer of viral diseases, including hep-

atitis B and C and human immunodefi -
ciency virus (HIV).
Th e risk of immunosuppression, in par-

ticular, should be weighed heavily for preg-
nant patients and those who are planning an 
elective surgical procedure. Th e possibility of 
viral transmission is also a deterrent. Accord-
ing to the Red Cross, the transmission rate is 
one in every 205,000 transfusions for hepati-
tis B, one in 2 million for hepatitis C, and one 
in 2,135,000 for HIV. Th ese considerations, as 
well as the blood shortages that sometimes 
occur in practice, are suffi  cient reason to 
seek safer alternatives, when possible. 

When a patient refuses 
transfusion 
Caring for a patient who has an elevated risk 
of major blood loss can be particularly dif-
fi cult when she is a member of a religious 
group such as Jehovah’s Witnesses. Th ese 
patients generally decline the transfusion of 
plasma, packed red blood cells, white blood 
cells, platelets, and whole blood products.

In the Geisinger Health System, consul-
tation with the Blood Conservation Program 
has been particularly helpful in these cir-
cumstances, off ering clinicians alternative 
ways to correct anemia and prepare for the 
possibility of major blood loss. Patients who 
will not allow blood transfusion are often 
willing to accept plasma volume expanders 
that are not derived from blood, such as per-
fl uorocarbon solutions, hydroxyethyl starch, 
crystalloid, or dextran.13 ESA therapy may 
be acceptable to some patients who refuse 
transfusion. Most are willing to go along with 
oral or IV iron supplementation to reduce 
their need for transfusion.  

  Estimated cost of treatment of anemia* TABLE 2

Therapy Dosage Cost per dose

ORAL THERAPY

Ferrous sulfate 325 mg $0.05–$0.09

Vitamin C 500 mg $0.04

Vitron C 1 tablet $0.20

Folic acid 800 μg $0.02

INTRAVENOUS THERAPY

Iron sucrose 100 mg $80.00

OTHER INTERVENTIONS

Transfusion 1 U $500.00–$600.00

Erythropoietin 40,000 U $400.00

* Local averages in central Pennsylvania  

  How safe are iron compounds in pregnancy 
and lactation?

 TABLE 3

Compound

FDA 
pregnancy 
category 

World Health 
Organization lactation 
recommendation

Thompson 
lactation 
rating

Parenteral iron 

dextran

C Compatible with 

breastfeeding

Risk to 

infant 

cannot be 

ruled out
Parenteral iron 

sucrose 

B

Oral iron A Unavailable 

Oral sodium 

ferric gluconate 

A Compatible with 

breastfeeding

CONTINUED ON PAGE 38
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Postpartum patients may need 
special consideration
Iron supplementation is safe 
for breastfeeding mothers
Anemia in a breastfeeding woman is not 
uncommon and should be identifi ed and 
treated. Iron supplementation with oral or IV 
compounds is considered safe for pregnant 
and breastfeeding women. 

ESA therapy is a riskier strategy, whose 
benefi ts must clearly outweigh risks for all 
patients.  

Anemia and postpartum depression
Studies have demonstrated a correlation 

between anemia and postpartum depres-
sion. Beard and colleagues showed a 25% 
improvement in cognition and improved 
scores on stress and depression scales in 
postpartum women who had iron-defi -
ciency anemia when they were treated with 
daily iron and vitamin C.14 Other studies 
have addressed an increased risk of anemia 
in low-income postpartum women and the 
deleterious impact of iron-defi ciency ane-
mia on the quality of mother–child interac-
tions and subsequent child development. 
Correcting maternal iron defi ciency could 
prevent adverse outcomes in these mothers 
and their off spring.15,16 
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