Anemia: general considerations

                                         男人
女人
紅血球數 (Red blood cells; RBC)   ＜4.5
＜4.0

(×106 per mL)

血色素   (Hemoglobin; g/dl; Hb)  ＜14
＜12

血球容積比(Hematocrit; Hct)      ＜41
＜37



                    貧血是否有合併其他血球異常
                        





↑





Figure 1. 貧血的診察原則以reticulocyte 及MCV值來鑑別貧血的可能原因 ,必要時請檢體送血液科CBC及DC

(Reference: Wintrobe’s Clinical Hematology 11th edition)
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Yes





BM examination for:


Leukemia


Aplastic anemia


Myelodysplasia


Myelofibrosis


Myelophthisis


Megaloblastic anemia





Increase reticulocyte count


(corrected Reti =% Reti × p’t Hct/45)





No





Yes





是否有hemolysis? 如


↑bilirubin, ↑LDH


↓haptoglobin, 


hemosiderin in urine





RBC indices





MCV 80-100


(Figure 3)





MCV<80


(Figure 2)





MCV>100


(Figure 4)





Yes





No





評估hemorrhage的原因





評估hemolysis的原因





Serum iron





Decreased





Normal





Increased





Ferritin





Decrease





Increase





Iron


deficiency





Anemia of 


Chronic dis.





Hb electrophoresis


Hb H stain





Thalassemia


Hemoglobinopathies





Bone marrow iron stain ↑





Sideroblastic anemia





Microcytic and/or hypochromic anemia





Figure 2





Normocytic anemia





Reticulocytes





RBC製造增加





↑





↓





RBC製造正常or減少





Jaundice, splenomegaly的病史


Blood smear發現異常


LDH, bilirubin值上升





Yes





No





Hemolysis





Hemorrhagic anemia





Anemia of liver disease


Anemia of renal disease


Anemia of endocrine dis.








Low





Normal or high





Negative





Positive





Serum iron





由History, PE, serum生化檢驗評估liver, renal, endocrine, thyroid function 





Bone marrow aspiration & biopsy





Infiltrative(leukemia, myeloma, myelofibrosis, metastases,..)


Hypoplastic anemia (*AA, PRCA)


Myelodysplastic syndrome








Anemia of chronic dis.


Early iron deficiency





*AA:aplastic anemia, PRCA: pure red cell anemia





Macrocytic anemia





PB smear是否有hypersegmented neutrophil or macroovalocytes





Yes





No





Yes





Megaloblastic anemia—


BM examination to confirm


Vitamin B12及RBC folate








Vit B12 deficiency





No deficiency





Folate deficiency





Vit B12 deficiency





Schilling test correct with intrinsic factor





遺傳性DNA合成疾病


藥物干擾DNA合成





Poor diet


藥物引起的吸收不良 


Jejunal resection


Tropical sprue


懷孕或溶血導致量不足





Pernicious anemia


Gastric resection





No





Ileal disease


Small bowel bacterial overgrowth


Fish tapeworm


Drug-induced mal-


-absorption





Nomegaloblastic anemia





Reticulocytes





↑





Hemolytic anemia


Hemorrhagic anemia





Normal or ↓





Consider


Alcohol toxicity


Hypothyroidism


Liver disease





If above negative


Get bone marrow examination





Myelodysplasia syndrome


Red cell aplasia


Acquired sideroblastic anemia


Hereditary dyserythropoietic anemia
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