
Objectives:

⇾ Slides
⇾ Important 
⇾ Golden notes 
⇾ Extra
⇾ Doctor’s notes
⇾ Previous Doctor’s notes
⇾ Reference Editing File

Anemia in Pregnancy

→ Define anemia in pregnancy.
→ Identify the common types of anemia in pregnancy diagnosed in Saudi Arabia
→ Identify the causes and complications of iron-deficiency anemia in pregnancy.
→ Describe the clinical picture of anemia in pregnancy.

Kaplan Video

https://docs.google.com/presentation/d/1LWOyH3XCG8nsp2Szdp_Mthrvwv08xVLybA8N1Rd37ms/edit
https://drive.google.com/file/d/1JY5GBUXU5XWWIi4xXiM0sY6GLrQqduR5/view
https://drive.google.com/file/d/1JY5GBUXU5XWWIi4xXiM0sY6GLrQqduR5/view


Anemia in Pregnancy

→ Global health problem, common in KSA due to poor diet quality.
→ Commonest medical disorder in pregnancy.
→ Prevalence varies from population to another.

→ Prevalence in India: 50 - 70%.
→ Prevalence in USA: 2 - 4%.

→ Commonest type: nutritional anemia (iron deficiency) because baby = ↑ demand.
→ An important contributor to maternal & perinatal morbidity & mortality as a direct or indirect cause +
→ ↑ bleeding risk.
→ Ferritin is an indicator for iron reserve.
→ Prevalence: 30% of reproductive-age females.
→ Prevalence in pregnancy (from WHO): > 40% of pregnancies (higher among pregnant females).
→ Prevalence in black pregnant females: 2x ↑ than non-Hispanic White females.
→ Major cause of anemia in reproductive-age women: low or absent iron stores → most common 

anemia is iron deficiency anemia.

Epidemiology:

→ Anemia: a condition where circulating levels of Hb are quantitatively or qualitatively lower than 
normal.

→ Anemia is defined differently during pregnancy compared with nonpregnant females.
→ Hemoglobin concentration in pregnancy or puerperium: <10 g/dL.
→ Hemoglobin concentration in nonpregnant woman: 12 g/dL is the lower normal limit.

→ Lower normal limit of hemoglobin concentration may vary in different populations. 
→ It is helpful to have a threshold for determining the presence and severity of anemia.
→ Postpartum: iron parameters may be more meaningful than hemoglobin concentration.
→ Anemia in pregnancy can be definition (based mostly on data in nonpregnant individuals):

→  Severity Classification: mentioned by the doctor

Definition / Thresholds:

Non pregnant
Pregnant

 Postpartum
1st and 3rd trimester 2nd trimester

Hemoglobin 12-15 g/dL < 11 g/dL1 < 10.5 g/dL <10 g/dL

Hematocrit2 < 33% <32% <30%

Mild Moderate Severe Very Severe

Hemoglobin 10 - 10.9 gm%
11 - 12 7 or 8 - 9.9 gm% <7 - 8 gm% < 4 gm%

1. In pregnancy the cutoff point is 11 (mg/dl) or (%).
2. HCT has no true value, its mere calculations.
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→ Sometimes there is significant ↓ from baseline, without crossing the threshold → clinical judgment to 
determine reason + need for further evaluation:

→ Baseline hemoglobin: 14 g/dL |  Current hemoglobin: 11 g/dL (↓↓) + macrocytosis → 
reticulocyte count + vitamin B12 test + folate deficiencies test.

→ Baseline hemoglobin: 14 g/dL |  Current hemoglobin: 11 g/dL (↓↓) + no macrocytosis → iron 
deficiency test + vitamin B12 test + folate deficiencies test.

Thresholds & Baseline:

→ Please note that the following symptoms are usually physiological occurring in pregnancy,  so keep 
that in mind but do look at the whole picture.

Symptoms:

01

03
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02

Weakness or fatigue

Dizziness

Shortness of breath

Rapid or irregular heartbeat

Chest Pain

Pale skin, lips, and nails

Cold hands and feet

Trouble concentrating

05

07

06

08

Pregnancy & Mother1

→ Predisposed to infections: UTI & puerperal sepsis.
→ Increased risk to postpartum hemorrhage.
→ Subinvolution of uterus.
→ Lactation failure.
→ Maternal mortality, due to:

→ CHF
→ Cerebral anoxia
→ Sepsis
→ Thromboembolism

Fetus & Neonates2

→ Higher incidence of abortions, preterm birth,  
intrauterine growth restriction (IUGR).

→ Intrauterine fetal death (IUFD).
→ Low APGAR at birth.
→ Neonate more susceptible for anemia &  infections.
→ Higher Perinatal morbidity & mortality.
→ Anemic infant with cognitive & affective  

dysfunction.

Effects:

1. 4 for mother: Bleeding, Infection (heme build up in urine), Involution of uterus → lactation issues, Maternal mortality. 
2. 4 for baby: Abortion, Preterm labor, IUGR, Fetal mortality and morbidity.
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Causes:

Iron Deficiency 
→ Physiologic iron loss: ≈1 mg/day in adults | Childbearing age females require additional daily iron to 

compensate for menstruation.
→ Expanding mother blood volume + fetal iron requirements for RBC production & fetoplacental growth → 

dramatically ↑ iron requirements in pregnancy.
→ Cumulative total requirements for expansion of the maternal RBC mass: ≈ 500 mg.
→ Cumulative total requirements for fetal RBC production/fetoplacental growth: ≈ 300 - 350 mg.

→ Causes of iron deficiency:
→ Some parts of world (resource-limited settings) → insufficient dietary iron.
→ Blood losses: previous pregnancy and/or menstruation → iron deficiency or borderline iron stores.
→ Short inter-partum interval → iron deficiency or borderline iron stores.

→ Iron requirements in pregnancy:
→ 1st trimester: ≈ 1 - 2 mg/day (due to normal gastrointestinal sloughing and early pregnancy-related ↑ 

RBC mass, similar to normal requirements in non-gravid state).
→ 2nd trimester: 4 - 5 mg/day (due to ↑ maternal & fetal RBC production + fetoplacental growth).
→ 3rd trimester: ≈ 6 mg/day (due to ongoing maternal & fetal RBC production + fetoplacental growth).

Physiologic (Dilutional) 
→ Pregnancy → physiologic changes → dilutional anemia + overall ↑ RBC mass (to a lesser extent ≈15 - 25%).
→ Plasma volume: 

→ 6 - 12 weeks of gestation: ↑ by 10 - 15%.
→ Until 30 - 34 weeks of gestation: expands rapidly.
→ Until term: plateaus or ↓ slightly. 

→ Total gain at term: 1100 - 1600 mL → total plasma volume: 4700 – 5200 mL (40 - 50% > pre pregnancy). 
→ Pregnancy changes → mild anemia (hemoglobin: 10 - 11 g/dL).
→ No specific hemoglobin value can distinguish physiological dilutional anemia & other anemia  causes.

2
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→ Most common causes of anemia during pregnancy (low hemoglobin concentrations during pregnancy):
1. Physiologic anemia of pregnancy: not a pathologic condition.
2. Iron deficiency: very common in reproductive-age females, even if never pregnant.

→ Other potential causes of anemia should not be overlooked.

Folate Deficiency 
→ Folate deficiency: most common cause of megaloblastic anemia during pregnancy.
→ Often associated with diets low in: animal proteins - fresh leafy vegetables -legumes. 
→ Recommended daily folate intake: 400 - 800 mcg (1 month prior to attempting conception → throughout 

pregnancy).
→ Dose consistent with general population recommendation → 🚫maternal folate deficiency & neural tube 

defects.
→ Documented folate deficiency → supplemental folic acid (1 mg/day) advised prior to conception.

→ More than sufficient to prevent folate deficiency & fetal neural tube defects associated with folate deficiency.
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Causes:

Other Causes
→ Much less common in pregnancy.
→ Some inherited and acquired causes of anemia.
→ Causes:

→ Hemoglobinopathies
→ Thalassemia 
→ Sickle cell
→ RBC membrane disorders 
→ Acquired anemias

Vitamin B12 Deficiency
→ A cause of macrocytic anemia in pregnancy.
→ Causes:

→ Partial or total gastrectomies.
→ Crohn disease.
→ Bariatric surgery (Roux-en-Y gastric bypass in 75%) patients (almost 50%).
→ Autoimmune hemolysis in SLE - acute viral infection.
→ Hypothyroidism.
→ Chronic kidney disease.
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Screening During Pregnancy:
→ Screen: all pregnant women for anemia at first prenatal 

visit complete blood count (CBC) + appropriate prenatal 
testing.

→ Repeat screening: CBC at weeks 24 to 28. 
→ Evaluated & treated according to standard guidelines.
→ Whether to screen for iron deficiency: anemia patients 

should be evaluated for the cause (most common: iron deficiency).
→ How to screen for iron deficiency:

→ Ferritin level is generally sufficient for screening for 
iron deficiency.

→ Some individuals with iron deficiency may have 
normal serum ferritin → require transferrin 
saturation (TSAT) to diagnose iron deficiency.

Good for you to read 



Anemia in Pregnancy

Complication:

Anemia Effects on Fetus
→ If maternal anemia is identified in the first 30 weeks of pregnancy (compared to after 30 weeks or no 

maternal anemia):
→ ↑ risks of autism spectrum disorder.
→ ↑ risks of attention deficit hyperactivity disorder.
→ ↑ risks of intellectual disability.

→ ↑ rates of fetal distress.
→ ↑ rates of admission to neonatal intensive care unit.
→ Low birth weight: small for gestational age birth weight.

2

Anemia Complication During Pregnancy:
→ Placental abruption
→ Preterm birth
→ Severe postpartum hemorrhage 
→ Maternal shock 
→ Maternal intensive care unit (ICU) admission
→ 2x ↑ severe maternal morbidity (SMM): maternal death - eclampsia - transfusion - hysterectomy - ICU.
→ Antenatal/postnatal maternal sepsis.
→ Cesarean delivery.
→ Future maternal cardiovascular disease

1

Pathophysiology:

Blood Volume

→ ↑ blood volume (plasma) by 40-45% in pregnancy (between 10 - 24 weeks).
→ ↑ plasma > ↑ red cell mass → hemodilution + ↓ hemoglobin level (plasma levels > RBC mass).

Red Cell Mass

→ ↑ RBC mass (due to ↑ maternal erythropoietin production).

Hematocrit

Iron Stores

→ ↓ with each pregnancy.
→ Too soon & too many pregnancies → ↑ iron deficiency anemia prevalence.
→ Iron / hematinic supplements → ↑ RBC mass in a more proportionate manner → ↓ pronounced 

changes in hemoglobin

→ ↓ hematocrit:
→ healthy non-pregnant women: 38 - 45%.
→ Late single pregnancy: ≈ 34%.
→ late multifetal pregnancy: 30%.
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Evaluation:
Iron Deficiency Anemia:
→ Gravida with anemia → should have prompt testing for iron deficiency (because it’s the most common 

non physiologic anemia in pregnancy).
→ Microcytosis may be present.
→ Microcytosis is a late finding.
→ Gravidas without comorbidities → test  serum ferritin level alone.
→ Low: < 30 ng/mL or < 30 mcg/L → confirm iron deficiency diagnosis.
→ High: ≥30 ng/mL → eliminate iron deficiency possibility.

Other Types of Anemia:
→ Anemia features suggest another condition or negative iron deficiency (adequate iron stores) → test 

other causes of anemia.
→ Thalassemia: extreme microcytosis (MCV < 8 0 fL).
→ Vitamin B12 | Folate Deficiency | Reticulocytosis: macrocytosis (MCV >100 fL) due to 

hemolysis.
→ Other cytopenias (such as thrombocytopenia or neutropenia):

→ Abnormally high white blood cell (WBC) count or platelet count.
→ Abnormal RBC or WBC morphologies.
→ Failure of anemia to correct with iron supplementation.

Laboratory Findings in Iron Deficiency Anemia Stages:
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Most Critical Period:
→ 28 - 30 weeks of pregnancy (3rd trimester).
→ Labor.
→ Immediately after delivery.
→ Early puerperium.
→ CHF (failure to cope up with pregnancy induced cardiac load).

Investigations:
→ Severity of anemia:

→ Hemoglobin & haematocrit: first visit - 28 to 30 weeks - 36 weeks.
→ Hb electrophoresis.

→ Type of anemia:
→ GBP microcytic - macrocytic - dimorphic - normocytic - hemolytic - pancytopenia.

→ Bone marrow activity: 
→ Reticulocyte count (normal: 0.2 - 2%).
→ ↑ bone marrow activity is seen in:

→ Hemolytic anemia
→ Following acute blood loss
→ Iron def anemia on treatment

→ Cause of anemia:
→ Various investigations.

Special Investigations:
→ Serum Ferritin → iron reserve indicator:

→ Abnormal if <20 ng/ml (normal: 40 - 160 ng/dl).
→ Assess iron stores.

→ Serum Iron:
→ Normal: 65 - 165 ug/dl.
→ ↓ serum iron → iron deficiency anemia.

→ Serum Iron binding capacity:
→ Normal: 300 - 360 ug/dl.
→ ↑ with anemia severity.

→ Percentage saturation of transferrin:
→ Normal: 35 - 50%.
→ ↓ to less than 20% → iron deficiency anemia.

→ RBC Protoporphyrin
→ Normal: 30 ug/dl.
→ Doubles or triples → iron deficiency anemia  (substrate to bind with Fe, can not be converted into 

Hb in Fe deficiency).

→ Vitamin B12
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Management:

Assessing response to treatment
→ Expected response to iron repletion: 

→ Improvement in RBC production (begins with reticulocytosis after ≈ 1 week).
→  ↑ hemoglobin level of at least 1 g/dL within 2 - 3 weeks.
→  ↑ serum ferritin into normal range within 3 weeks.

Prevention of iron deficiency
→ "Low dose" supplementation: oral iron 27 - 30 mg daily throughout pregnancy to all pregnant 

individuals → compensate for ↑ iron demands + corresponds to amount of iron in most 
iron-containing prenatal vitamins. 

→ Intolerant of iron in prenatal vitamins → prenatal vitamins without iron + supplement with oral 
iron supplements on an every-other-day basis.

Treatment of Iron Deficiency
→ Uncomplicated iron deficiency (regardless of hemoglobin level): give iron doses higher than 

prenatal vitamins.
→ Antenatal maternal iron treatment → ↑ hemoglobin level in ≈ 2 weeks (the time it takes to 

create new RBCs in the bone marrow). 
→ Gravidas + severe anemia + 2-week delay expected to result in significant morbidity → 

transfusion and/or referral to a specialist (hematologist).
→ Factors affecting the choice between oral and intravenous (IV) iron: both effective for 

replenishing iron stores. 
→ Oral: 

→ Given to:
→ Most gravidas that can tolerate it (it’s ADRs).
→ Gravidas treated during 1st  trimester.

→ Safe.
→ Inexpensive.
→ Readily available.
→ Often adequate therapy.
→ Ferrous sulfate (FS): most commonly prescribed oral formulation.

→ Up to 70% of those to whom it is prescribed report significant GI perturbation.
→ Dosing: 40 - 200 mg elemental iron per day.
→ ADRs:

→ GI side effects: metallic taste - gastric irritation - nausea - diarrhea - constipation.
→ Constipation is exacerbated by enlarging gravid uterus pressing posteriorly on 

rectum + ↑ progesterone levels → slow bowel transit.
→ To improve tolerability:

→ Extending interval between doses.
→ Switching to a liquid that can be more easily titrated.
→ Switching to intravenous iron (if in second or third trimester).

→ Mostly ineffective in IBD patients due to: 
→ Worsening GI symptoms - ↓ absorption - effect on bowel flora. 

→ Bariatric surgery patients (Roux-en-Y bypass or biliopancreatic procedures): 
→ Oral iron can’t be exposed to stomach gastric acid (required to protect it from alkaline 

pancreatic secretions) → iron is converted to ferric hydroxide (rust) → iron not absorbed.
→ IV: 

→ Gravidas treated beyond 1st  trimester.
→ Gravidas that can’t tolerate oral iron.
→ Gravidas who have severe anemia especially later in pregnancy.
→ Gravidas whom oral iron does not effectively ↑ hemoglobin and/or ferritin levels.
→ IBD & bariatric surgery patients.
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Iron Deficiency Anemia:
Definition:
→ Nutritional anemia resulting in decreased heme production.
→ The most common anemia in women (due to menstruation & pregnancy).

Investigations:
→ CBC & MCV value.

→ MCV: < 80 (↓).
→ RBCs: microcytic and hypochromic.
→ Hemoglobin: <10 g/dL.
→ RDW: >15.

→ Serum iron - ferritin - transferrin.
→ ↓ serum iron & ferritin + ↑ serum transferrin → confirmed iron deficiency anemia.

Pathophysiology:
→ ↓ hemoglobin values do not occur until complete depletion of iron stores in liver, spleen, and bone 

marrow → ↓ serum iron + ↑ total iron binding capacity (TIBC).

Pregnancy Requirements:
→ 800 mg of elemental iron:

→ 500mg goes to expand RBC mass.
→ 300 mg goes to fetal-placental unit.

Symptoms:
→ Findings may vary from none to general:

→ Malaise.
→ Palpitations,.
→ Ankle edema.

→ Fetal Effects:
→ ↑ IUGR.
→ Preterm birth.

Prevention:
→ Elemental iron 30 mg per day.

Iron Pharmacokinetics & Daily Requirements:
→ Normal diet: 14 mg of iron.
→ Absorption of iron: 5 - 10% (1 - 2 mg) & 3 - 4% in pure vegetarian diet.
→ Additional daily iron demand in pregnancy:

→ Early pregnancy: 2 - 3 mg/day.
→ Late pregnancy: 6 - 7 mg/day.

→ required daily supplement for pregnant woman: 40 - 60 mg of 
elemental iron.

→ Folic acid requirement for pregnant woman: ↑ 400 - 600 ug/day → ↓ 
neural tube defects risk.

→ Strict vegetarian → vitamin B12 is deficient.

OB Triad
Iron Deficiency Anemia

→ Hemoglobin: <10 g
→ MCV: < 80 mm3

→ RDW: >15%
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Iron Deficiency Anemia:
Treatment:
→ Ferrous sulfate 325 mg orally once/day + oral folic acid subelement.
→ Parenteral therapy:

→ IM: 20% of pregnant women don’t absorb enough supplemental oral iron or non-compliance.
→ IV: faster ↑ Hb + better replenishment of iron stores in comparison with oral therapy.

→ Improving diet rich in iron such as leafy vegetables.
→ Heme iron (e.g. animal source) is higher and better absorbed.
→ Food fortification with iron.

→ Iron absorption enhanced by citrous fruits and Vitamin C.
→ Avoid: Tea - Coffee - Ca - Phytates - Phosphates - Oxalates.
→ Treat worm infections.
→ Iron & folic acid supplementation during pregnancy.

Differentiation between Iron Deficiency Anemia & Thalassemia:

Investigation Normal Values Iron Deficiency 
Anemia Thalassemia

MCV 75 - 96 fl Reduced V reduced

MCH 27 - 33 pg Reduced V reduced

MCHC 32 - 35 gm/dl Reduced N or reduced

Hb F < 2% Normal Raised

Hb A2 2 - 3% N or Reduced Raised >3%

Serum Iron 60 - 120 ug/dl Reduced Normal

Serum Ferritin 15 - 300 ug/dl Reduced Normal

TIBC 300 - 350 gu/dl Raised Normal

Bone Iron Store Reduced Normal

Free Erythrocyte  
Protoporphyrin (FEP) < 35 ug/dl > 50 Normal
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Folate Deficiency Anemia:
Definition:
→ Megaloblastic Macrocytic Anemia.
→ Nutritional anemia resulting in decreased hemoglobin  production.
→ Prevalence: 0.5 - 1.5% of pregnant women.
→ ↑ neural tube defect risk.
→ Supplements are given to prevent: anencephaly - spina bifida - syringomyelocele.

Investigations:
→ Measurement of serum folate.
→ Severe megaloblastic anemia may warrant bone marrow examination → further hospital treatment.
→ RBCs: macrocytic + ↓ folate levels.
→ Hemoglobin: ≤10 g/dL.
→ MCV: >100.
→ RDW: >15.
→ Peripheral smear: hypersegmented neutrophils.

Pathophysiology:
→ Folate stores in the body are usually enough for 90 days. 
→ Falling hemoglobin values do not occur until complete depletion of folate stores.

Risk Factors:
→ Chronic hemolytic anemias (such as sickle cell disease).
→ Anticonvulsant use (phenytoin - phenobarbital).
→ Frequent pregnancies.

Treatment:
→ Folate 1 mg orally daily.

Prevention:
→ All women: folate 0.4 mg orally daily.
→ High risk for NTDs: folate 4 mg orally daily.

OB Triad
Folate Deficiency Anemia

→ Hemoglobin: <10 g
→ MCV: > 100 mm3

→ RDW: >15%



Anemia in Pregnancy

Sickle Cell Anemia:
Definition:
→ Inherited autosomal recessive disease → normal production of abnormal globin chains.

Investigations:
→ Screening: peripheral blood tests that detect presence or absence of hemoglobin S, but don’t 

differentiate between disease and trait.
→ Hemoglobin electrophoresis differentiates between sickle cell (SA) trait or sickle cell (SS) disease.

→ SA trait: < 40% hemoglobin S.
→ SS disease: > 40% hemoglobin S

Effects on Pregnancy::
→ SA trait: ↑ UTIs but pregnancy outcome is not changed.
→ SS disease: pregnancy may be complicated by ↑ spontaneous abortions.
→ IUGR – fetal deaths - preterm delivery.

Risk Factors:
→ Only significant risk factor: African and Mediterranean descent.

Treatment:
→ Avoid hypoxia.
→ Folate supplements.
→ Monitor fetal growth and well-being.

Prevention:
→ All women: folate 0.4 mg orally daily.
→ High risk for NTDs: folate 4 mg orally daily.

Indications for Blood Transfusion:
→ Severe anemia (Hb < 7) first seen after 36 weeks of pregnancy.
→ Anemia due to acute blood Loss – APH & PPH.
→ Associated Infection.
→ Patient not responding to oral or parenteral therapy.
→ Anemic & symptomatic pregnant women (dyspneic, with heart failure etc).
→ Irrespective of gestational age.



439 Summary



Quiz

Question 1:
→ Iron deficiency anemia is characterized by the following except:

A. Decreased serum iron
B. Decreased ferritin
C. Decreased serum transferrin

Question 2:
→ Provide 4 indications for blood transfusion:

1 2

C Slide 13
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