
A 72-year-old man with a history of Acute Myelogenous
Leukemia presented with fever and pulmonary infiltrates.
The patient was immunocompromised as he was receiving
chemotherapy.  A bronchoscopy was planned to obtain
specimens for culture.  Prior to the procedure, a platelet
transfusion was planned as the patient was severely
thrombocytopenic.  As the platelet transfusion began,
the patient became hypoxi c.  The platelet transfusion
was stopped.  Transfer to the ICU was required to treat
the ensuing pulmonary edema .

TRALI
*A life threatening complication of transfusion.
*Symptoms

Acute respiratory distress
Severe bilateral pulmonary edema
Severe hypoxia
Tachycardia
Fever
Hypotension
Cyanosis

*Onset with one to six hours of transfusion of a plasma-
containing blood component.

Whole blood
Packed red blood cells
Fresh Frozen Plasma
Platelets

*Etiology
Leukocyte antibodies in the plasma of the donor
– often multiparous women – directed against the
white blood cells of the recipient
Biologically active lipids in stored blood
components

*Diagnosis
Clinical signs and symptoms
Screen donors for presence of granulocyte and 
HLA class I antibodies

*Treatment
Pulmonary edema is not cardiogenic or volume
overload
Stop transfusion
Give oxygen and cardiovascular support

*Prevention
Donor deferral

In January of 2005, a 28 year-old black male is admitted to the ER complaining of joint
and muscle pain.  The individual is a traveling computer company employee from Alabama that
has been in South Dakota for a couple of weeks.  Blood is obtained for laboratory testing.  Notable
abnormalities include: pH 7.44, total bilirubin 2.3 mg/dl, AST 65 U/L, total protein 8.7 g/dl,
hemoglobin 10.7 g/dl, hematocrit 31.5%, NRBC 8.0, 3+ poikilocytosis with target cells, ovalocytes,
and sickled cells, reticulocyte count of 5.2%.  A call to the ER by the hematology technologist
confirmed that the patient has a history of sickle cell anemia.  The patient is in sickle cell crisis
thought to be brought on by exposure to the cold weather.

Sickle cell disorders are a type of hemoglobinopathy in which there is an abnormality in
the globin portion of the chain, but the heme portion is normal.  Hemoglobinopathies can be caused
by a qualitative structural defect in the globin chain or by a quantitative defect in structural synthesis.
The most common qualitative disorder is sickle cell anemia.  Thalassemias are the group of
quantitative disorders.

The heterozygous form of the disease, sickle cell trait, affects 8-10% of American blacks,
but the condition is usually asymptomatic with occasional episodes of hematuria and normally no
sickled RBC’s are present.  The homozygous form, sickle cell disease, occurs in 0.3-1.3% of
American blacks and is a severe, potentially fatal condition.

Sickle cell disease is most commonly known to cause crisis, which are broken down into
three categories:  aplastic, hemolytic and vaso-occlusive.  Aplastic crisis is associated with infection
and causes a temporary marrow aplasia with a decreased reticulocyte count.  Hemolytic is an
exacerbated form of anemia with a decreased hemoglobin and hematocrit, increased reticulocyte
count, and jaundice.  A vaso-occlusive crisis is the hallmark of sickle cell anemia. Hemoglobin S
in the deoxy state has reduced solubility which causes it to polymerize into rigid aggregates and
form a “sickle” shape.  Sickling is reversible to a point, but eventually the damage to the RBC
membrane is permanent.  Sickled cells become trapped in the microvasculature causing blockages
of deoxyhemoglobin aggregates.  Most of the signs and symptoms of this disease are related to this
process. Crises are believed to be brought on by infection, fever, acidosis, dehydration, exposure
to cold, and exposure to decreased oxygen levels.  Clinical problems that can arise from a vaso-
occlusive crisis include leg ulcers, bone and joint pain, arthritis, renal papillary necrosis, GI
complications, hepatomegaly, autosplenectomy, priapism, retinal hemorrhage, enlarged heart, heart
murmur, pulmonary infarction, thrombosis, and stroke.  Recurrent episodes lead to infarctions of
major organs and eventually can cause organ dysfunction.  Autosplenectomy is a condition where
the spleen is damaged by multiple infarctions and ceases to function and is extremely common.

Bacterial infections are a prominent cause of death in young children.  The spleen plays
an important role in host defense against microorganisms and the resulting functional asplenia
makes the patient susceptible to overwhelming infection, especially from Streptococcus
pneumoniae.  Further, in young children the spleen can suddenly sequester blood which
causes a massive decrease in RBC mass in a short time. The resulting hypovolemia and
shock is the leading cause of death in infants.
In the laboratory, a peripheral blood smear will demonstrate variable anisocytosis with
polychromatic macrocytes and variable poikilocytosis with target cells, sickled cells, RBC
fragments, NRBC’s, and polychromasia.  The hemoglobin can range from 6-10 g/dl, and
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Erythroid Cell Comments:
Giant precursors, binucleation
Myeloid Cell Comments:
Giant precursors

Summary Interpretation:
Peripheral blood pattern Macrocytosis
Bone marrow pattern
Erythroid hyperplasia
Routine Stains:   

Iron stores normal
Iron incorporat ion decreased
No ring sideroblasts

Bone marrow aspirate:
E ry t h ro i d  hype rp l a s i a  w i t h
megaloblastic maturation suggestive of
B12/folate deficiency.
Comment:  If there is no history of
methotrexate exposure, serum B12 and
se rum/RBC fo l a t e  l eve l s  a r e
recommended.
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Case Study 1:   Vitamin B12 Deficiency

Clinical  History: No distinct contribution

Peripheral Blood:
RBC 2.23 (L)
Hgb 9.6 (L)
Hct 28.0 (L)
MCV          126.0 (H)
MCH 43.0
MCHC 34.0
Platelet 243
WBC 5.1
NEUT% 68.2
LY% 25.7
MO% 5.1
EO% 1.0
BA% 0.0

RBC Morph
Target Cells 2+
Oval/Elipto 2+
Stomatocytes 1+
Macrocytes 3+

Bone Marrow Aspirate Summary Information:
Site: Rt. Iliac crest
Spicules: Present
Cellularity: Increased
Megakaryocytes: Normal

Cell Ratio Numbers:
Blasts 1
Promyelo 1
Myelo 5
Metamyelo 12
Neut/Band 23
Mono 1
Eos 2
Lymph 5
Plasma cells 1
Early erythroid         24
Late erythroid 25

Jenna Paye named the 2005 Don Lindahl Outstanding Student at Lake Area Technical
Institute, Watertown SD.  Jenna was nominated by her instructors, Mona Gleysteen and
Alison Albertson.  Jenna competed against several other students who were nominated by
their instructors and was chosen by the LATI Foundation Scholarship Committee to receive
this honor.  Jenna was presented her award at a special luncheon on Graduation Day, May
13, 2005 by Don & Faith Lindahl.  Don Lindahl was the first director of Lake Area Technical
Institute, serving from 1965-1969.  Jenna is currently completing her clinicals at Avera
McKennan Hospital & Univ and will be employed by Avera McKennan upon completion.

PB:  Macrocytosis, target cells and
occasional stomatocyte

BM:  One giant band among the
myeloid precursors

the hematocrit from 18-30%.  There is also an increased reticulocytosis, from 10-20%.  Splenic hypofunction is apparent with the
presence of Howell-Jolly bodies, siderocytes, and basophilic stippling.  The bone marrow reveals a normoblastic hyperplasia with
red blood cell production 4-5 times normal.  Hemoglobin S is confirmed by hemoglobin electrophoresis.

Therapy consists of rehydration, pain management, and antibiotics.  Transfusions are indicated in severe cases.

Jenna Paye receives Outstanding Student Award.

H E M A T O L O G Y  C A S E  S T U D Y

BM:  Enlarged erythroid precursors
with obvious nuclear/ cytoplasmic
asynchrony.  One of the precursors

is binucleated.


