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RATIONAL APPROACH TO ANEMIA IN PRIMARY CARE 
Cara Kurlander, MD, MPH 

Week 2 
 
Educational Objectives: 
 

1. Recognize and evaluate the most common causes of anemia in adults 
2. Differentiate between anemia caused by iron deficiency and inflammation 
3. Identify the nutritional contributors to anemia 

 
 
CASE ONE: 

 
Ms. S is a 53-year-old Caucasian woman with a history of diabetes mellitus, hypertension, 
obesity status post Roux-en-Y gastric bypass, and gastroesophageal reflux disease who 
presents to clinic to establish care.  She has no acute complaints.  On review of systems, she 
reports mild, chronic fatigue and restless legs at night.  She reports that her last menstrual 
period was two years ago.      
 
Her medications include amlodipine, metformin, omeprazole, and a multivitamin. She 
takes ibuprofen as needed for knee pain.  
 
On exam, she is afebrile, heart rate 85, blood pressure 125/76, O2 sat 99% on room air.   
 
She is pleasant and comfortable; her conjunctivae are pink; her mucous membranes are 
moist; her abdomen is soft and nontender; she does not have splenomegaly; her exam is 
otherwise unremarkable.   
 
Her labs are notable for hemoglobin level of 10.8 g/dL (normal 12.2-15.2); hematocrit 
32.4% (normal 36.6-45.6); MCV 84 mm3 (normal 81-99); RDW 20% (normal 12-16).  Her 
WBC count is 6.4 K/mm3 with a normal differential and her platelet count is 215,000 /mm3.  
Her hemoglobin A1c is 7.0%.  Her creatinine is 1.0 mg/dL. 
 

 
Questions: 
 

1. How would you describe Ms. S’s hemoglobin level?  How does Ms. S’s 
age/sex/ethnicity affect your understanding of her hemoglobin level? 
For many decades the normal values of blood counts were treated as universal.  Norms 
were long based on a WHO report published in 1968, “Nutritional anaemias: Report of a 
WHO Scientific Group.”  More recently, there has been an attempt to empirically 
determine normal blood counts from population surveys.  Based on these evaluations, 
normal blood counts vary by age, sex, and ethnic background.  For example, in people of 
African origin, hemoglobin values were found to be 0.5 to 1.0 g/dL lower than 
Caucasians of comparable age/sex (Beutler, 2006).  Hemoglobin values are observed to 
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decline with age even after excluding individuals with renal dysfunction, abnormal iron 
studies and elevated inflammatory markers.  There has been persistent uncertainty about 
whether this should be considered normal for older adults or whether it represents 
inadequately detected pathology.  Other known contributors to hematocrit concentration 
are altitude of residence, smoking status, athletic training, and physiologic changes in 
volume status, such as the volume expansion which occurs in the third trimester of 
pregnancy; as a result, normal ranges may not apply well to certain populations.  From a 
population perspective, improved precision of the normal ranges of blood counts can 
minimize the risk of under- or over-diagnosing anemia.  On an individual level, it can be 
useful to compare a patient’s current blood count to prior values; when available this may 
help determine the individual’s normal level.      
 
Ms. S is anemic according to any definition. 

 
2. You determine that Ms. S has anemia.  What are different ways to categorize this 

anemia?  How does this direct your subsequent lab testing? 
Anemia can be categorized either according to the morphologic approach or the kinetic 
approach.  The morphologic approach groups types of anemia based on the size of the red 
cells.  The kinetic approach groups types by the mechanism of development (increased 
rec cell loss or decreased production).  Typically, a clinician starts with the morphologic 
approach and may toggle back and forth to the kinetic approach to enrich understanding 
and ensure thoroughness. 
 
The red cell size is determined by the mean corpuscular volume (MCV), which indicates 
the average volume (size) of the red blood cells.  The red cells are classified as 
microcytic (below the normal range of the MCV, typically less than 80 femtoliters), 
normocytic, or macrocytic (above the normal range of the MCV, typically more than 100 
femtoliters). 
 
Ms. S has a normocytic anemia.  The differential diagnosis for this condition is broad and 
includes acute blood loss, iron deficiency anemia, anemia of inflammation, renal 
insufficiency, and hematologic malignancy.  For normocytic or microcytic anemias, the 
initial laboratory testing is focused on identifying the most common causes: iron 
deficiency and anemia of inflammation.  Iron studies are the first step, including ferritin, 
serum iron and total iron binding capacity, or transferrin level and iron saturation, or 
transferrin saturation depending on what is available at your local lab. 
 
From a red cell kinetics viewpoint, you can also consider whether there is evidence of 
inadequate red cell production, called hypoproliferative anemia, or increased red cell 
loss/consumption.  Increased red cell loss could be due to decreased red cell lifespan, 
blood loss, or hemolysis.  In order to assess these, lab testing should include a 
reticulocyte count to assess whether new red cells are being produced.  In patients with 
recent or ongoing blood loss or destruction, a healthy bone marrow will produce an 
elevated reticulocyte count.  Reticulocytes are immature red blood cells which circulate 
in the blood stream for about a day before they fully mature to normal appearing 
erythrocytes.  When the reticulocyte numbers are high, the average red cell size is 
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elevated (high MCV), and there is high variability in the size of the red cells.  This 
manifests as an elevated red cell distribution width (RDW). The absolute reticulocyte 
count should be adjusted for the severity of anemia because reticulocyte counts will be 
appropriately higher when the bone marrow has a healthy response to anemia.  There are 
various reticulocyte index calculators available on the internet, including on MDcalc 
(https://www.mdcalc.com/absolute-reticulocyte-count-reticulocyte-index). When the 
reticulocyte index is below 2, it suggests that the bone marrow is not producing the 
amount of new red cells that would be expected at a given level of anemia.  It is 
important to note that hypoproliferation often occurs along with increased red cell 
consumption, so evidence of low red cell production should not rule out other etiologies. 
A high reticulocyte index indicates that the bone marrow is producing a large number of 
reticulocytes as an appropriate response to anemia.  This is suggestive of a consumptive 
process (in the context of a healthy bone marrow) and typically suggests hemolysis or 
blood loss.  Evaluation may therefore include a peripheral blood smear to look for 
schistocytes and other markers of hemolysis such as levels of bilirubin, lactate 
dehydrogenase (LDH), and haptoglobin.   
 

3. What elements of Ms. S’s medical history are risk factors for anemia? What other 
questions might you ask her? 
Ms. S has a history of Roux-en-Y gastric bypass surgery.  Because of this, she is at risk 
for malabsorption of a variety of micronutrients including iron, copper, vitamin B12, and 
folate. Ms. S. reports taking a standard multivitamin daily; however, following bariatric 
surgery, patients will need lifelong supplementation of micronutrients at doses above 
what is included in a standard multivitamin.   
 
Iron deficiency can cause normocytic anemia at first but typically leads to microcytosis.  
Copper deficiency causes an acquired sideroblastic anemia (a type of anemia caused by 
defects in heme synthesis) which manifests as normocytic or macrocytic anemia.  It may 
also cause myeloneuropathy.  Vitamin B12 and folate deficiency cause macrocytic 
anemia, as well as myelopathy, neuropathy, and neurocognitive changes.  It is difficult to 
clinically distinguish vitamin B12 and folate deficiencies; however, only B12 deficiency 
causes the classical syndrome of subacute combined degeneration of the spinal cord.  
This syndrome manifests with progressive weakness, ataxia, and paresthesia.  Because 
total body stores of B12 are large, vitamin B12 deficiency typically develops over years, 
whereas folate stores are limited, and deficiency can develop in weeks to months.  In the 
context of multiple possible deficiencies, the clinical picture can be mixed, so it is 
reasonable to check vitamin B12, folate, and copper, even though Ms. S. has normocytic 
anemia.   
 
Regarding drugs, Ms. S takes a proton pump inhibitor, as well as metformin.  Both of 
these medications further increase the risk of B12 deficiency.  NSAIDs increase her risk 
of chronic blood loss.  Other possible causes of malabsorption include celiac disease, 
which often presents with diarrhea, and H. pylori infection, which may be asymptomatic 
but may be associated with epigastric pain.   
 
 

https://www.mdcalc.com/absolute-reticulocyte-count-reticulocyte-index
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Every patient with microcytic or normocytic anemia should be assessed for chronic blood 
loss.  In particular, Ms. S uses an NSAID for pain, which raises concern for gastritis, 
gastric ulcers, and marginal ulcers (ulcers near the anastomosis of her Roux-en-Y 
bypass).  Other possible sources of blood loss include gastrointestinal malignancy or 
benign tumors, angiodysplasias, diverticulosis, or hemorrhoids.  Women are at risk for 
heavy vaginal bleeding.   
 
We do not know any of Ms. S’s prior blood counts, so we cannot know when she 
developed anemia.  We should ask Ms. S whether she has a history of anemia, whether 
she has a family history of anemia, and about her ethnicity since various 
hemoglobinopathies are endemic to different parts of the world.  In the absence of trend 
information, she should be considered at risk for genetic causes such as thalassemia. 
 
There are many focused clinical questions that can help elucidate the cause of anemia; 
these may be too numerous to ask up front, so parts of the history may be obtained once 
the differential diagnosis is narrowed through lab testing.  Possible questions to ask Ms. S 
include: Does Ms. S follows a restricted diet such as vegetarian or vegan, which would 
put her at risk for iron or vitamin B12 deficiency?  Does she have restricted access to 
food which could put her at risk of a variety of nutritional deficiencies?  Does she have 
diarrhea or abdominal pain which could be associated with malabsorptive conditions?  
Does she have any recent neurological symptoms suggestive of vitamin B12, folate, or 
copper deficiency?  Does she have a history of frequent blood donation which can lead to 
iron deficiency?  Has she had melena or hematochezia? Has she been screened for colon 
cancer?  What is her menstrual history, and does she have current vaginal bleeding? Does 
she have a family history of anemia? 

 
 
CASE ONE CONTINUED: 

 
You obtain additional lab studies for Ms. S.  The results are as follows. 
Test   Value  Normal (Camaschella, 2015) 
Ferritin   16 ng/dL  20-200 
Iron    8 ug/dL 10-30 
Transferrin   360 mg/dL 173-382 
Transferrin sat  7%  >16 to <45 
Vitamin B12   302 ng/mL 280-1600 
Folate   9 ng/mL 3-17  
Copper  89 mcg/dL 70-140 
 
Reticulocyte percent 2.3%, reticulocyte index 1.18 
 
Peripheral smear shows anisocytosis and poikilocytosis (irregularly sized and shaped red cells).    
The cells are predominantly microcytic and hypochromic with interspersed large cells; there 
are occasional elliptocytes (pencil cells).   
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4. Based on these studies, what appears to be the cause of Ms. S’s anemia? What are 
your next steps in evaluation? 
Ms. S appears to have iron deficiency anemia. Her ferritin is low, which reflects low total 
body iron stores.  Her transferrin level is at the upper end of the range.  Transferrin is a 
circulating transport protein for iron, which is typically increased in iron deficiency and 
decreased during inflammation. Transferrin saturation is the proportion of transferrin 
molecules that are bound to iron.  When this is low, it reflects the fact that transferrin 
levels are high and serum iron is low.   
 
Ms. S may also have vitamin B12 deficiency.  Her vitamin B12 is technically within the 
normal range; however, deficiency can be present at levels below 400 ng/mL. If there 
were a compelling reason to confirm this diagnosis, we could send a methylmalonic acid 
level. This test is at least twice as expensive as vitamin B12 and in this case, it likely will 
not change our recommendations.     
 
Ms. S does not have abnormalities in other cell lines in her CBC, and her peripheral 
blood smear does not show any dysplastic cells to suggest hematologic malignancy.  
Many of the red cells are hypochromic, which means that the red cells have less color 
than normal and reflects the fact that the hemoglobin concentration in the cell is low; this 
is characteristic of iron deficiency.  Elliptocytes are oval to cigar shaped cells that are 
also characteristic of iron deficiency. The smear shows some large cells as well; B12 
deficiency is associated with macrocytosis, which means the smear is more suggestive of 
multiple nutrient deficiencies, 
 
Ms. S’s iron deficiency and probable B12 deficiency can mostly likely be attributed to 
malabsorption secondary to Roux-en-Y gastric bypass surgery; however, we would want 
to ensure that blood loss is not contributing.  We should send a stool specimen for occult 
blood; if this were positive, we would want to refer her for EGD and colonoscopy 
without delay.  Even if the fecal occult blood test is negative, we would want to ensure 
that she is up to date on colon cancer screening.   If it has been a few years since her last 
colonoscopy, we could consider repeating it early.  A thorough evaluation could also 
include an EGD if she hasn’t had one recently.  This would be clearly indicated if she had 
recent weight loss, dysphagia, or odynophagia.  In the absence of positive FOBT and red 
flag symptoms, the decision to order an EGD is subjective and the patient’s preferences 
can help guide the decision.  For a patient who prefers to avoid procedures, it would be 
reasonable to observe to see if she responds to iron replacement and pursue additional 
testing only if she does not.  If an EGD were performed, it would be an opportunity to 
assess for evidence of H. pylori infection or celiac disease.   
 
If Ms. S is having post-menstrual vaginal bleeding or menorrhagia, these should be 
evaluated as well, and a referral should be made to a gynecologist.  

 
5. What are your initial treatment recommendations? 

Ms. S should start iron and B12 supplementation.  Because Ms. S was not previously 
taking iron supplementation, she could start with a trial of oral iron.  A recommended 
dose is 65 mg of elemental iron (for example ferrous sulfate 325 mg) every other day or 
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daily.  This dosing recommendation supplants the prior recommendation to take iron 
three times per day or at least daily.  More frequent dosing can cause bothersome 
gastrointestinal side effects, and it is not well-absorbed because the abundance of iron in 
the gut causes increased levels of hepcidin.  Hepcidin is an important regulator of iron 
metabolism and inhibitors iron absorption in the presence of high iron levels or 
inflammation.   
 
There is a chance that oral supplementation will not be adequate or will be very slow to 
improve her anemia.  If she prefers to receive iron parenterally to start, this would be 
reasonable.  If she does not have a meaningful improvement in her iron studies at six 
weeks, it would then be appropriate to receive a course of parenteral iron therapy. 
 
Ms. S should take vitamin B12 1,000 mcg by mouth daily.  Sometimes supplementation 
by mouth is adequate; however, if she does not respond with an improvement in her B12 
level, then she could consider B12 by intramuscular or subcutaneous injection instead.  It 
would be reasonable to have her methylmalonic acid level checked prior to starting 
injection therapy to confirm the need.   
 
In general, Ms. S should take a bariatric multivitamin daily.  Bariatric formulations 
contain 2 mg of copper, 1,000 mcg of B12, and sometimes contain iron.  For comparison, 
a Centrum brand multivitamin contains 0.5 mg of copper and 6 mcg of B12; these levels 
are not adequate for adults with impaired absorption. She should be encouraged to avoid 
NSAIDS.   
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CASE TWO: 

 
Mr. T is an 82-year-old man with a history of coronary artery disease, heart failure with 
reduced systolic function, chronic kidney disease stage III, psoriasis, and psoriatic arthritis 
who presents to clinic for routine follow-up.   
 
He is very bothered by low back pain, hand pain, and stiffness, which has been worse 
recently.  He has chronic mild dyspnea on exertion, and he feels that this is also somewhat 
worse since his last visit four months ago.  His back has been bothering him for a few 
months.  
 
His medications include aspirin, calcipotriene cream, furosemide, metoprolol succinate, 
rosuvastatin, sacubitril/valsartan, and triamcinolone cream.  
 
On exam, he is afebrile, heart rate 64, blood pressure 111/58, O2 sat 97% on room air.  His 
exam reveals a soft systolic murmur at the right upper sternal border without radiation, 
clear lungs, trace lower extremity edema to the shins, and well demarcated erythematous 
plaques with fine scale on his buttocks, forearms, thighs, and lower legs.  His back has no 
bony tenderness, and no evidence of muscle spasm.  You are not able to reproduce his pain 
with the exam.  His hands show swelling of the DIP and PIP joints. 
 
His labs are notable for hemoglobin level of 10.0 g/dL (normal 12.8-17); hematocrit 30.0% 
(normal 39.2-50.4); MCV 99 mm3 (normal 81-99); RDW 14% (normal 12-16).  His WBC 
count is 7.7 K/mm3with a normal differential and his platelet count is 179,000 /mm3.  His 
creatinine is 1.6 mg/dL.  Six months ago, his Hgb level was 11.4 g/dL with MCV 99 mm3.  
 

 
6. How would you characterize Mr. T’s anemia? What are some possible causes? 

What additional tests would you order? 
Mr. T has normocytic anemia, though his MCV is near the upper limit of normal.  We 
should consider the differential diagnosis for normocytic anemia and keep in mind that 
this may develop into macrocytic anemia.  As in the previous case, the differential 
diagnosis for normocytic anemia includes acute blood loss, iron deficiency anemia, 
anemia of inflammation, renal insufficiency, hypothyroidism, and hematologic 
malignancy.  Initial lab tests should include ferritin, transferrin, iron, and iron saturation. 
As with all forms of anemia, we should obtain a reticulocyte count and peripheral smear. 
 
Multiple myeloma is part of the differential diagnosis for normocytic anemia.  Testing for 
this is not part of the routine initial evaluation; however, in the case of Mr. T, who has 
worsened back pain and mild kidney dysfunction, it would be reasonable to evaluate for 
this diagnosis.  Testing would include a serum protein electrophoresis (SPEP) and serum 
free light chains.    
 
Mr. T has a relatively elevated MCV, but his RDW is normal, making it less likely that 
he is experiencing increased reticulocytosis.  Elevated MCV with a low reticulocyte 
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count is more likely to be associated with micronutrient deficiencies (B12, folate, 
copper), heavy alcohol consumption, primary bone marrow disorders (such as 
myelodysplastic syndrome), hypothyroidism, or liver disease (through effects on the lipid 
composition of the cell membrane). Certain medications such as chemotherapy agents 
and HIV treatments can cause macrocytosis.  Given his borderline MCV, initial 
evaluation should include a vitamin B12 and folate level; some clinicians would check a 
copper level as well.   TSH is a low yield test in the absence of other symptoms or signs 
of hypothyroidism, such as fatigue, dry skin and constipation; however, it is easy to 
check. 
 

7. What additional history or physical exam would you like to obtain from Mr. T? 
Additional history should focus on past medical and social events that may elucidate a 
cause of his anemia.  Has Mr. T had any recent blood loss?  Does he report melena, 
hematochezia, or epistaxis?  Has Mr. T had any recent hospitalizations, in which frequent 
phlebotomy also caused some blood loss?  Is Mr. T experiencing a flare of any chronic or 
inflammatory conditions that could contribute to anemia of inflammation? You should 
also inquire about Mr. T’s nutrition; is he following any type of restricted diet or have 
limited food access?  Is he consuming large amounts of zinc (in supplements or in 
denture cream), which would prevent absorption of copper?  How much alcohol does he 
consume?   
 
It is also helpful to do a review of systems for hematologic and malignant disorders.  Is 
Mr. T having weight loss, fever/chills, or night sweats which would be suggestive of a 
hematologic malignancy?  Is he having bony pain, which would also be suggestive of 
malignancy like multiple myeloma or other metastatic malignancy?  Is he having 
dysphagia, odynophagia or early satiety, which would be suggestive of a gastrointestinal 
malignancy?   
 
The physical exam could include a rectal exam with a test for fecal occult blood.  Given 
that Mr. T is stable, it would also be reasonable to have him do a fecal occult blood test at 
home if he prefers.  
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CASE 2 CONTINUED: 

 
Mr. T reports that he consumes an average American diet and has a good appetite.  He 
does not consume alcohol.  He does not consume zinc supplements or other over the 
counter medications.  His review of systems reveals no additional information.   
 
Mr. T’s labs are as follows: 
Test   Value  Normal (Camaschella, 2015) 
Ferritin   243 ng/dL  40-300 
Iron    8 ug/dL 10-20 
Transferrin   200 mg/dL 173-382 
Transferrin sat  12%  >16 to <45 
Vitamin B12   644 ng/mL 280-1600 
Copper   122 mcg/dL 70-140 
TSH    3.6 mIU/L 0.4–5.2  
 
Reticulocyte percent 1.9 %, reticulocyte index 0.90 
 
Peripheral smear shows normocytic and normochromic red blood cells.   
 
SPEP shows no M-spike 
Serum free light chains are normal 
 

 
8. How do you interpret the results of these tests? 

Mr. T appears to have anemia of inflammation; chronic kidney disease may also 
contribute to his anemia.  His iron level and transferrin sat are low, which might lead to 
concern for iron deficiency; however, his ferritin level is high, and his transferrin level is 
low, making iron deficiency quite unlikely.  He does not have evidence of nutritional 
deficiencies.   
 
In anemia of inflammation, the inflammatory state leads to an increase in cytokines IL-6 
among others.  This causes increased levels of hepcidin production, which inhibits the 
export of cellular iron from macrophages and hepatocytes into plasma.  It also inhibits 
intestinal absorption of iron.  This rapidly leads to hypoferremia, which inhibits red cell 
production.  Inflammation also reduces the production of erythropoietin, reduces 
erythroid precursor responsiveness to erythropoietin, and shunts would-be red cell 
precursors into white cell production.  Patients with anemia of inflammation also 
experience a 25% reduction in their red cell lifespan (Ganz, 2019).  A large number of 
disorders are associated with anemia of inflammation including chronic infections, 
rheumatologic disorders, inflammatory bowel disease, malignancy, chronic heart failure, 
and chronic obstructive pulmonary disease.   
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9. What is the treatment for Mr. T? 
The treatment for anemia of inflammation should focus on identifying and treating the 
inflammatory trigger.  In the case of Mr. T, he appears to have active psoriasis.  His 
worsening joint pain suggests that that his psoriatic arthritis is flaring as well.  In 
discussion with a rheumatologist, Mr. T will likely start a more aggressive treatment such 
as methotrexate.   
 
In some patients, no effective treatment of the underlying condition is possible.  
Treatment with erythropoietin is uncommon and would only be appropriate if Mr. T’s 
anemia were not corrected by other medical therapies, if his hemoglobin remained less 
than 10, and if it were causing symptoms such as exacerbation of his heart failure.   
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Knowledge Questions: 

1. A 45-year-old man with no significant medical history presents to clinic with fatigue.  
He is found to have a Hgb of 10.5 g/dL (normal 12.8-17) with MCV 75 mm3 (normal 
81-99) and RDW of 13% (normal 12-16).  What is the best set of initial lab tests? 
 

a. Vitamin B12, folate, copper, reticulocyte count, peripheral smear 
b. Ferritin, iron, transferrin, reticulocyte count, peripheral smear 
c. Peripheral smear, reticulocyte count, hemoglobin electrophoresis 

 
 

2. A 75-year-old woman with a history of cirrhosis presents for routine care.  Her labs 
reveal a hemoglobin level of 9.8 g/dL (normal 12.2-15.2); MCV 90 mm3 (normal 81-
99); RDW 20 % (normal 12-16), WBC 9.1 K/mm3, platelets 260,000 /mm3, Cr 0.8 
mg/dL.  Her ferritin is 152 ng/dL (normal 40-300), iron is 67 ug/dL (normal 10-20), 
transferrin 183 mg/dL (normal 173-382), transferrin sat 29% (normal 16-45).  Her 
peripheral smear shows normocytic, hypochromic red cells without evidence of 
hematologic malignancy or hemolysis.  Her reticulocyte index is 1.2.  Based on the 
available information, what is the most likely cause of her anemia? 
 

a. Iron deficiency 
b. Chronic inflammation 
c. Alcohol consumption 

 
 

3. A 53 -year-old man with a history of hypertension and chronic knee pain presents to 
clinic.  His review of systems is negative.  He is found to have anemia with Hgb 11.9 
g/dL (normal 39-50.4), MCV 79 mm3, (normal 82-99), RDW 19 (normal 12-16).  His 
ferritin is 12 ng/dL (normal 12.2-15.2), iron is 9 ug/dL (normal 10-40), transferrin 
375 mg/dL (normal 173-382), transferrin sat 6% (normal 15-45).  His reticulocyte 
index is 1.2.  His peripheral smear reveals microcytic, hypochromic red cells with 
elliptocytes; there are no schistocytes. What is the next step in his evaluation?’ 
 

a. Order a bone marrow biopsy 
b. Order a tagged red cell scan 
c. Order an EGD and colonoscopy  
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Answers: 
 

1.  b The patient has microcytic anemia, so the most appropriate initial testing evaluates 
ferritin, iron studies and includes an assessment of the reticulocyte index and 
hematologic cell morphologies.  The most likely diagnoses for this patient are iron 
deficiency or thalassemia.  His MCV is low as is his RDW, which indicates that the 
red cells are more uniformly small.  In microcytosis, it is more typical for the RDW to 
be low in cases of thalassemia than iron deficiency; however, this does not mean that 
lab testing should start with hemoglobin electrophoresis.  

2.  b The patient has normocytic hypoproliferative anemia.  Her ferritin above 100 ng/dL 
along with her low transferrin and transferrin sat indicate that she does not have iron 
deficiency.  She does not have renal insufficiency.  Cirrhosis is an adequate 
explanation for an inflammatory state.  If alcohol consumption were the cause of her 
anemia, we would expect her red cells to be macrocytic. 

3.  c This patient has iron deficiency anemia based on his low ferritin, high transferrin and 
low transferrin sat.  His smear is consistent with this, showing small, hypopigmented 
red cells and elliptocytes, which are often seen in iron deficiency.  He has no 
schistocytes to suggest hemolysis.  Given that he has iron deficiency without a clear 
cause by history, he should be evaluated for occult gastrointestinal blood loss.  

 
 

 


