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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? 
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2. You determine that Ms. S has anemia.  What are different ways to categorize this 
anemia?  How does this direct your subsequent lab testing? 
 
 
 
 
  
 

3. What elements of Ms. S’s medical history are risk factors for anemia? What other 
questions might you ask her? 
 
 
 
 

 
 
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).   
 

 
4. Based on these studies, what appears to be the cause of Ms. S’s anemia? What are 

your next steps in evaluation? 
 
 
 
 

5. What are your initial treatment recommendations? 
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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? 
 
 
 
 
 

7. What additional history or physical exam would you like to obtain from Mr. T? 
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CASE TWO 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? 

 
 
 
 
 
 

9. What is the treatment for Mr. T? 
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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  

 


