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Definition

Accordingto the World Health Organization
anemiais defined asa hemoglobin level of less than 13
g/dL in men and less than 12 g/dL in women.

***Symptom not a disease***



HEMOGLOBIN

13.5¢/d-16.0g/d|
HIGH

-Hypoxia (Smoking, OSA, Lung Dx, High Altitude, CO)

-Dehydration

-Polycythemia Vera (JAK2V617F)

-EPO producing tumors (Liver, Renal, Hemangioblastoma, Pheo, Uterine)

LOW

-Nutritional Deficiency (Iron, B12, Folate)
-Blood Loss (Trauma, Gl Tract, Hematoma)
-Hemodilution

-Hemolysis

-Renal Failure

-Chronic Disease



Evaluation

Vital signs
Reticulocyte Count
MCV
A Few Lab Geek Secrets



Vital Signs

Blood Pressure
Heart Rate
Oxygen saturation
Respiratory Rate



Reticulocytes

Reticulocytes (% corrected) = Reticulocytes x (HCT /45)
RPI = Reticulocytes (%ocorrected) /Correchactor

Correction Factor
HCT 415 =1
HCT 3889 =1.5
HCT 284 =2
HCT 1824 =2.5
HCT<15=3



RRI=>2210

Acute Blood Loss
Hemolytic Anemia
Response to Therapy-{&lays)



But what If RPI <2.077?7?



Anemia detected on CBC

Evaluate CBCrepo

rt for abnormal RBC's

l

Microcytic RBC's Macrocytic RBCs
Low Normal Increased
Iron Studies
Additional testing
7 l needed
- Examination
1=Low 1=Low 1= Mormal to high - Hemolysis Dysplastic Serum B12 Other causes:
2=High 2=Normal or Low 2=Any - Blood loss Cytopenias Methylmalonate reticulocytes, liver
2=Low 3=Normal or high 3=Normal to high - bone-marrow Homocysteine disease,
. hypothyroidism, or
suppression
. .. drugs
- Renal insufficiency

Iron overload

Iron deficient Anemia—chronic

Teardrop red Myelodysplastic

disease Siderocytes Target disorder
Sideroblasts Splenomegaly
Family history
Low B12 Low folate
Sideroblasticanemia | ‘ Alpha/beta thalassemia A methylmalonate =methylmalonate
A homocysteine A homocysteine
Key
Fe=1 B12 deficiency ‘ | Folate deficiency
TIBC=2
ferritin=3
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CENSUS

Mrs. Salty
Mr. Weakness
Mister Carwash
Mrs. Red
Mrs. Onganic
Mrs. Carrot
Mrs. Pale



Mrs. Salty

PM PSH:

Coronary Artery Disease Cataract Removal

I

SOCIAL HISTORY
Single. Nonsmoker. No alcohol.

MEDS:
Aspirin 325mg daily.

ROS: L. . o
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Physical 3 months ago

Hemoglobin 13.3
Platelets 296
Sodium 138
Chloride 100
Potassium 4.8
Creatinine 1.0
BUN 20

ER Labs

6.8

151

146

119

3.1

0.9

16

****\/ital signs stable. No current complaintg**






Physical 3
months ago

ER Lab Floor Lab

Hemoglobin 13.3 6.1 14.6
Platelets 296 171 111
Sodium 138 146 140
Chloride 100 119 101
Potassium 4.8 3.1 5.1
Creatinine 1.0 0.9 1.1

BUN 20 16 21



Most important next step?

A. Check Reticulocytes

B. Octreotide infusion
C.EGD

D. Obtain H. Pylori Serology
E Fire the phlebotomist
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https://creativecommons.org/licenses/by-sa/2.0/

Speaking of IV fluids and anemia lets
OKSOl 2y 2dzNJ ySE



Mr. Weakmness

PMH PSH
Hypertension None
ChronicKidneyDisease

Osteoarthritis

SOCIAHISTORY
Married. NeversmokerNoETOH

MEDS
Metoprolol, ASASimvastatin

ROS
ProgressiveveaknessGERDJointPain



LABS

—

Hemoglobin 9.8 (Baseline 10)

MCV 87 88 91
Platelets 206 259 214
Sodium 141 138 140
Potassium 4.8 5.2 5.2
Bicarbonate 20 21 23
Creatinine 1.4 (Baseline 1.5) 1.5 1.5
BUN 28 35 42
AST 52 - -
ALT 55 - -
UA Negative - -

TSH 1.8 - -
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Normal saline running 100cc/hr since
admission

Welight is up 3kg
Fluid balance is +2.7L



LABS

—

Hemoglobin 9.8 (Baseline 10)

MCV 87 88 91
Platelets 206 259 214
Sodium 141 138 140
Potassium 4.8 5.2 5.2
Bicarbonate 20 21 23
Creatinine 1.4 (Baseline 1.5) 1.5 1.5
BUN 28 35 42
AST 52 - -
ALT 55 - -
UA Negative - -

TSH 1.8 - -
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Now what?

EGD

Colonoscopy

Peripheral Smear

CT Abdomen

Stop IVF and give Furosemide
Give Aranesp

. Transfer to SNF for continued PT/OT



BLOODJEREA NIITROGEN
6-21mmaol/L

AZOTEMIA

-Dehydration

-Rapid proteircatabolism

-CHF

-Shock

-MI

-High protein diet

-Anabolic effect of systemic corticosteroids

LOW

-Liver failure
-Malnutrition
-Nephrotic syndrome



EGD-=Duodenallticer
Hgb 78.What next?

A. Transfuse 1 unit of PRBCs
B. Transfuse 2 units of PRBCs
C. Iron supplementation

D. Monitor closely

E. Torado] Dexamethasone, place PEG and inject
live cultures of H. Pylori into stomach



Transtuse?

TransfusionsStrategie s for Acutedppen Gastrointestinal Bleeding
Villanueva, MD et. al.
The New England Journal of Medicine, 2013

Liberal orfRestrictive riiansfusion in High: RiskiPatients after HipSurgery
Jeffrey Carson, MD el
The New England Journal of Medicine, 2011

Lower wversusHighern Hemaoglobim Ehreshold forlransfusion:in iSeptickShock
The New England Journal of Medicine , 2014



Transtuse?

Impact of More IRestrictive: BloodrTransfusionrStrategies ©m Clinical- Outcomes: A-&ely/siscof:Systematic Review
Salpeter, MD et al
The American Journal of Medicine

Restrictive wersus liberal transfusionstrategyr forarechbblood| cell transfusions:ssystematie reviewnof randomized trials
with meta-analysis:-and triak sequencenanalysis

Holst, et-al
BMJ 2015

Outcomes| Using howersvs Higher Hemoglobin cEhresholds: for IRedBloodrGelliEransfusion
Carson,MD-et/al
Journal of American Medical Association 2013

Red Blood Cell Transfusion: (ArClinical Practice!Guideline: FrorAARB
Carson, MD et al
Annuals of Internal Medicine, 2012



Coronary/ArtenyDisease?

Liberalversusrrestrictive: transfusiothresholdsfor
patients with symptomaticccoronary: arteryldisease

AmericanHeart Journal, 2013
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Which of the ffollowingttheoretically
would not increase after transfusion?

A. Potassium

B. Bilirubin

C. White Blood Cells

D. Platelets

E. Risk of TRALI/TACO



