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Hematology: Clinical Pathologic Correlation
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Hematology fundamentally divides into the “lymphoid” and “myeloid” cell lines of
hematopoiesis.
• The clinically significant myeloid cell lines are:
 RBC (anemia and polycythemia)
 Neutrophils (neutropenia)
 Platelets (thrombocytopenia)
• While monocytes/macrophages are critical cells, they do not have distinctive
clinical presentations.
 Monocyte distribution width (MDW) is emerging as a new parameter that
can be used to diagnose infection early. There are many different types of
monocytes and their proportions change with marrow stimulation by
inflammatory cytokines. Because MDW is part of the routine CBC, it can be
used in setting like the ER to suggest sepsis before other early tests like CRP
and procalcitonin are available.
• While there are 3 significant lymphocytic cell lines (NK, T and B lymphocytes),
they have a limited number of clinical presentations:
 Immunodeficiency (congenital and acquired)
 Neoplastic (lymphadenopathy, B symptoms and splenomegaly)
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The recurrent infections of the lymphocyte immunodeficiency syndromes could
have been included in this CPC table. AIDS and congenital deficiencies are unique
enough be in an orphan category. The reader can include them if they so desire.

Fatigue
-

-

This is a very nonspecific complaint. If the physical examination is noncontributory and
the physician is concerned, then there are 4 basic tests that do not need to be justified.
• CBC
• Urinalysis with sediment
• Comprehensive chemistry panel
• Chest X-ray
Any of the myeloid series abnormalities will be identified by the CBC. DiGeorge
syndrome will show lymphopenia and small lymphocytic leukemias will show
lymphocytosis.

Bleeding (hemorrhagic disorders)
-

Platelet abnormalities and factor deficiencies have distinctive clinical presentations.
• Platelets present with subepithelial bleeding (i.e. superficial).
 Skin: petechiae and purpura
 Mucosa: epistaxis, gums, hematemesis, hematochezia, hematuria and
menorrhagia
• Factors: joint and deep soft tissue

Bacterial infection & Fever
-

-
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Bacterial infections progress from local to regional infection and then progress to
systemic disease.
• Infection: a normally sterile tissue is invaded and damaged by a microorganism.
• Bacteremia: spread of bacteria into the blood
• Sepsis: when there is associated organ dysfunction. This is considered to be due
to a dysregulated inflammatory response.
• Septic shock: systolic pressure < 90 mmHg despite fluids, ↑lactate
Sepsis syndromes
• There is no generally accepted classification
• SIRS (systemic inflammatory response syndrome)
 This is a traditional term from 1992 that may be falling out of favor but has
not yet been replaced. It is diagnosed when there is:
• Temperature < 36 °C or > 38 °C
• Respiratory rate > 20 /min
• Heart rate > 90 /min
• Neutrophil count < 4000 /mL or > 12,000 /mL
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SIRS is caused by cytokines and does not have to be caused by infection.
When it is due to infection, it is called sepsis.
Sepsis used to predict mortality in infection, often referred to as Sepsis-3 from
the 3rd International Consensus Conference in 2016.
 It is based on the idea that sepsis is due to immune dysregulation caused by
the infection, rather than directly by the infection itself.
 Used to predict life-threatening status of an infection.
 It has a strict definition of septic shock that requires both hypotension
despite fluid replacement and an increase in lactate levels.
 It has a quick screen (called qSOFA for “quick sequential organ failure
assessment”):
• Respiratory rate > 22 /min
• Altered mentation
• BP (systolic) < 100 mmHg
 And a more detailed list of multiple organ dysfunction (called SOFA)
• Cardiovascular: ↓BP (MAP)
• Lung: ARDS (↓P/F ratio)
• Liver: ↑bilirubin
• Kidney: ↑creatinine, ↓urine output (i.e. acute renal failure)
• Brain: change in mentation (Glasgow score)
• Hematology: ↓platelets (i.e. DIC)

•

Endotheliopathy
The endothelial cell controls many critical functions. The cytokine storms of system infections cause dysregulation
of these cells and their function. A unifying term that is being used in MODS reflects this appreciation.

Approach to an abnormal CBC
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The usual progression of diagnosis with myeloid presentations is CBC > PBS > BM biopsy
Note that an abnormal CBC will either have an increase or decrease in one or more of
the cell lines.
There are 2 findings in the morphology of the PBS that might not be evident form the
CBC
• Blasts: these are pathognomonic for acute leukemia
• Normoblasts (i.e. nucleated RBCs) with immature neutrophils =
leukoerythroblastic smear. The underlying bone marrow is abnormal either due
to fibrosis or bony metastasis (myelophthisis). Perform a bone marrow biopsy.
Cytopenias in the presence of hypercellular marrow indicates intramedullary
destruction. This is seen in the megaloblastic anemias and preleukemias (MDS)
If the granulocytic series is elevated, then the differential is between a reactive process
(i.e. leukemoid reaction) versus neoplasm (i.e. myeloproliferative disease)

Splenomegaly
-
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Presentation:
• Symptoms: all are vague and non-specific.
 Pain with infarction
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 Early satiety if the enlargement is massive (e.g. > 1000 gm; normal <250 gm).
• Physical examination
 Palpation:
• can be identified in 3% of young adults without disease
• Sensitivity of 65% but much lower in obese patients
 Percussion: described, but non-reproducible
Diagnosis is by imaging
• US: long axis > 13 cm
• CT/MRI necessary for patchy disease like Hodgkins lymphoma
Differential diagnosis
• Physiologic hyperplasia
 RBC diseases (e.g. hereditary spherocytosis)
 Immune disease (e.g. subacute bacterial endocarditis)
• Congestion (e.g. cirrhosis)
• Infiltration
 Cells (e.g. myeloproliferative diseases, leukemia/lymphomas)
 Biochemical (e.g. amyloidosis, Gaucher disease)
Pathophysiology
• Hypersplenism = sequestration
 Any of the myeloid cell lines (i.e. RBC, platelets, neutrophils) can form a
storage pool that is not available for use in the blood.
 This will manifest as a cytopenia on the CB

Lymphadenopathy
-

-
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The lymphoid system can be organized into 1°, 2° and 3° components.
• 1°: bone marrow and thymus
• 2°: spleen and lymph nodes. Peyer patches can be considered the equivalent of
lymph nodes in the gut.
• 3°: lymphoid structures formed at the site of chronic inflammation
Lymph nodes should be differentiated into those that can be palpated and those that
cannot and must be imaged.
Clinical approach to lymphadenopathy:
• Texture:
 “Soft and tender”: reactive (rapid expansion stretches the lymph node
capsule)
 “Rubbery”: lymphoma
 “Stony hard”: metastatic carcinoma
• Benign if: <1 cm, tender and patient < 50 years old
• Malignant if: > 2 cm, non-tender and patient > 50 years old
• Head and neck: Rule of 80’s in patients >50 years old
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80% of neck masses are lymphadenopathy
• 80% of these lymphadenopathies are malignant
o 80% of these malignancies are squamous cell carcinomas
from the head & neck
Cancer is a diagnosis made by a pathologist. Diagnosis of lymphadenopathy, therefore,
requires either an FNA or a biopsy.


-
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B Symptoms
-
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Wide use of the term “B symptoms” started in 1971 with the Ann Arbor system for
staging Hodgkins lymphoma. Imaging was too insensitive to stage internal lymph nodes
and spleen and open abdominal surgery was used. This pathologic staging (i.e. by
biopsy) was very invasive and so the option of clinical staging was allowed.
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It was recognized that patients with “constitutional” symptoms had a worse prognosis
that those who had none. Staging therefore had a qualifier of “A”, if the patient was
asymptomatic and “B” if symptomatic. The B symptoms were:
• Fever
• Night sweats
• Weight loss of >10%
Not included were the symptoms of pruritis and pain on drinking alcohol.
These symptoms correlate with the cytokines secreted by neoplasms and released in
chronic infections and rheumatic diseases.
• Fever and night sweats: IL-1
• Weight loss: TNF-α (as well as leptin mimicry)
• IL-6: induces the acute phase reactant response (APR) of the liver, which is why
ESR (mostly fibrinogen) and CRP are useful tests.
B symptoms has an implication comparable to the chief complaint of FUO (fever of
unknown origin)
• FUO is defined as a fever >38.5 °C for greater than 3 weeks and no diagnosis afer
extensive investigation
• The commonest causes in the USA are
 Neoplasm (especially lymphomas and leukemias)
 Infection (especially tuberculosis)
 Rheumatologic diseases (aka connective tissue diseases)
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Hematology: Clinical Pathologic Correlation
Do You Know It?
1. Compare the symptoms of acquired myeloid diseases to those of lymphoid diseases.

2. What are the 4 tests that never need to be justified?

3. What is the difference between bacteremia and sepsis?

4. What is the normal investigation sequence for an abnormal CBC?
a. What does the finding of a cytopenia with hypercellular marrow indicate?
b. What do blast indicate?
c. If the PBS shows normoblasts and immature granulocytes, what is the next best
step?
d. What 2 pathologic processes can cause a severe granulocytosis (i.e. >25,000
/mL)?

5. What is the most reliable way to diagnose splenomegaly?

6. What is the differential diagnosis of splenomegaly?

7. What is sequestration?

8. What is the most likely cause of lymphadenopathy in the neck of a 60 year old?

9. What are B symptoms? What is their pathophysiology?

10. What are the commonest causes of fever of unknown origin in the USA?
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