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Hepatitis Bs Antibody Quantitation Reporting Changes
Previously, #81753 Hepatitis Bs Antibody (Anti-HBs),
Quantitative, Serum reported values <1.0 mIU/mL as
“Negative.” Recently, the reporting values were changed
so that values <1.0 mIU/mL are more appropriately
reported as “Unable to detect anti-HBs.” The comment has
also been changed to be more appropriate for the target
population, which includes both immunocompromised
and vaccinated healthy individuals. The new comment
reads: “A serum level of antibody to HBsAg >10 mIU/mL
indicates protection against hepatitis B infection.”

HIV-1 Ultra-sensitive Range Change
As a result of kit manufacturer changes, the dynamic
range for #81624 Human Immunodeficiency Virus Type 1
(HIV-1) RNA by Ultra-Sensitive Polymerase Chain
Reaction (PCR), Quantitative, Plasma has expanded and
can now quantitate viral loads between 50-100,000
copies/mL. (The previous dynamic range was 50-75,000
copies/mL.) HIV-1 values above 100,000 copies/mL will
now be reported as “Greater than 100,000 copies/mL.”

Toxocara canis Antibody and Trichinella Antibody
Transport Temperature Changes
MML recently evaluated the specimen stability for both
Toxocara canis antibody (#80621 Toxocara Canis Antibody,
Serum) and Trichinella antibody (#9017 Trichinella

Antibody, Serum) assays. As a result, the preferred
temperature has been changed to frozen for both assays.
These tests are also sensitive to freeze-thaw cycles.

HSV and VZV Test Reintroduced
In response to client requests, MML has reintroduced the
skin test for herpes simplex virus and varicella-zoster:
#82048 Herpes Simplex Virus (HSV) and Varicella-Zoster
Virus (VZV) DNA Detection by LightCycler (PCR),
Dermal.

For your convenience, a complete list of Virology
LightCycler assays and their specimen sources follows:

Test Target Organism Acceptable
Code Sources Specimen

80575 Herpes Simplex Virus (HSV) CSF, dermal,
genital

81241 Varicella Zoster Virus (VZV) CSF, dermal
82048 HSV and VZV Dermal only
81240 Cytomegalovirus (CMV) CSF, urine
81239 Epstein-Barr Virus (EBV) CSF only
80066 Enterovirus CSF only
80067 JC/BK Virus CSF only
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Q: When would I use #83025 Immunoglobulin Free Light Chains, Serum instead of #8823 Monoclonal 
Protein Study, Urine?

A: #81756 Monoclonal Protein Study, Serum (MPSS) and #8823 Monoclonal Protein Study, Urine (MPSU)
remain the methods of choice for initial detection and immunotyping of monoclonal proteins. 

However, in patients in whom immunofixation for serum monoclonal light chains is negative and in whom
there is a suspicion of primary systemic amyloidosis, light-chain deposition disease, or nonsecretory myeloma,
#83025 Immunoglobulin Free Light Chains, Serum can be used as a diagnostic test. It can also be used to
monitor disease activity in patients with monoclonal light-chain diseases that do not produce a serum M-spike.

In some situations, limitations to urine testing may make a serum test preferable. Twenty-four-hour urine
collections are cumbersome and patient adherence to collection instructions is highly variable. Further, the
methodology for measurement of urinary light chains by electrophoresis is comparatively more time
consuming and labor intensive.* When an alternative method is needed, #83025 Immunoglobulin Free Light
Chains, Serum may be an alternative test for monitoring patients with monoclonal light-chain disease.

*Abraham RS, Clark RJ, Bryant SC, et al: Correlation of Serum Immunoglobulin Free Light Chain Quantification with Urinary Bence Jones Protein
in Light Chain Myeloma. Clin Chem 2002;48(4):655-657

(Ask US

Systemic Mast Cell Disease Without Associated Hematologic Disorder: A Combined Retrospective and
Prospective Study 

Animesh Pardanani, MD, PhD; Jin-Young Baek, MD; Chin-Yang Li, MD; Joseph H. Butterfield, MD; 
and Ayalew Tefferi, MD

• Objective: To study clinicopathologic correlations and identify prognostically important variables in patients
with systemic mast cell disease (SMCD) who have no associated hematologic disorders.

• Patients and Methods: We identified 40 adult patients with SMCD without associated hematologic disorders.
Clinical, laboratory, and bone marrow (BM) histologic findings at the time of referral were evaluated (November
1980-February 2001) for possible correlations with a history of aggressive systemic mastocytosis (retrospectively
analyzed) as well as survival (prospectively analyzed).

• Results: The median follow-up time from diagnosis was 108 months and from BM examination was 24 months.
A history of aggressive systemic mastocytosis correlated significantly with increased BM mast cell (MC) content,
unfavorable MC infiltration pattern, BM eosinophilia, and elevated serum alkaline phosphatase (SAP) level, but
not with BM angiogenesis, reticulin fibrosis, or levels of MC mediators. Of these factors, increased BM MC
content and elevated SAP level were also associated with shortened survival from time of referral.

• Conclusions: This study suggests that the BM MC burden, BM eosinophilia, and SAP level are prognostically
important in SMCD without associated hematologic disorders. In contrast, BM angiogenesis, reticulin fibrosis,
and levels of MC mediators showed no prognostic relevance.

Mayo Clinic Proceedings 2002;77:1169-1175
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B-cell chronic lymphocytic leukemia (CLL) is
the most common form of leukemia in
individuals from the Western Hemisphere. It
usually affects patients over the age of 50 years
and is more frequent in men than in women.
Symptoms and signs of the disease may
include lymph node, spleen, and/or liver
enlargement; fatigue; fever; night sweats;
weight loss; and loss of appetite. These may be
present singly or in combination for an
individual patient. However, in a substantial
fraction of CLL patients, there are no
symptoms at diagnosis and the disease is first
recognized incidentally when a routine blood
test suggests the diagnosis.

Diagnosing B-CLL
The diagnosis of CLL requires data from the
complete blood cell count (CBC) with
microscopic evaluation of the peripheral blood
smear and flow cytometric immunopheno-
typing of the blood lymphocytes (#3287,
Leukemia/Lymphoma Immunophenotyping
by Flow Cytometry). In CLL, the CBC will
demonstrate an absolute increase in blood
lymphocytes. By microscopy, B-cell CLL (B-
CLL) lymphocytes are small cells with round
nuclei, distinctly clumped chromatin,
inconspicuous nucleoli, and sparse agranular
pale-blue staining cytoplasm. (See Figure 1.) 
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Changes for Diagnostic Specimens
Risk Group 2 and 3 Diagnostic Specimens (eg,
hepatitis, human immunodeficiency virus [HIV], and
other common microbiology organisms), previously
classified as “Infectious,” are now considered
Diagnostic Specimens under new regulations.

Hazard (6.2) Label Not Required on 
Diagnostic Specimens
These Diagnostic Specimens have been assigned a 
UN number (UN3373) and should be packaged in
accordance with Packing Instruction 650 rather than
the more stringent Packing Instruction 602. They no
longer need to be shipped in certified secondary
containers, and hazard (6.2) labels and Shippers
Declaration for Dangerous Goods forms are no longer
required.

Changes for Infectious Substances 
Risk Group 4 pathogens, actively growing
microbiology cultures, and any other specimen known
or reasonably expected to contain pathogens remain
classified as “Infectious”. (See Chart) Please note that
Infectious Specimens continue to require placement in
a certified container accompanied by the Shippers
Declaration for Dangerous Goods form. 

Examples Of Specimens/Tests Considered 
Infectious For Transportation Purposes_____________
Unit Code Published name
*8114 Organism Referred for Identification, 

Anaerobic Bacteria
*9221 Organism Referred for Identification, 

Aerobic Bacteria
*80278 Culture, Mycobacterium, Referred for 

Identification
*8223 Culture, Fungus, Referred for Identification
*5190 Culture, Virus, Referred for Identification
82072 Antimicrobial Susceptibility (MIC), 

Mycobacterium avium Complex
81309 Antimicrobial Susceptibility, Mycobacterium

(MIC), Tuberculosis Complex
8202 Antimicrobial Susceptibility, Mycobacterium

(MIC), Not Tuberculosis Complex
81601 Antimicrobial Susceptibility, Rapid Growing

Mycobacterium 
15142 Antimicrobial Susceptibility, 

Mycobacterium Marinum
8073 Antimicrobial Susceptibility, Aerobic 

Bacteria, MIC
8074 Antimicrobial Susceptibility, Minimum 

Bactericidal Concentration (MBC)
8075 Antimicrobial Susceptibility, Serum 

Bactericidal Titer (SBT)
5189 Antimicrobial Susceptibility, Anaerobic 

Bacteria, MIC
82019 Antimicrobial Susceptibility, Nocardia species
8292 Amphotericin B, Fungal, (MIC)
81161 Fluconazole, Fungal, MIC
81162 Itraconazole, Fungal, (MIC)
80182 Ketoconazole, Fungal, (MIC)
80183 Miconazole, Fungal, (MIC)
80928 Human Immunodeficiency Virus (HIV)
81130 Hepatitis C Virus (HCV)
83142 Hepatitis C Virus (HCV)
*These tests require specimens in pure culture

Stopper-Top Glass Vials
The new regulations emphasize leak protection. Thus,
for all stopper-top vials and tubes, a leak-proof
secondary container must be used to ensure that leaks
or spills are confined. MML infectious containers
(supply number T146 and T147) can be used to comply
with the leak-proof requirements. Newly available, and
MML's preferred option, is our 50-mL plastic screw-top
container (supply number T080). Clients using
VacutainerTM tubes are requested to place the glass
stopper-top tube into the plastic screw-top container
(supply number T080) prior to inserting it in our color-
coded bag. MML, our clients, and our couriers will
then be in compliance with the leak-proof provision.

Compliance with these regulations protects laboratory
staff, couriers, air carriers, and the public from risk.
Please contact Mayo Medical Laboratories at 
800-533-1710 if you have additional questions.

New International Air Transport Association
(IATA) Regulations
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By flow cytometry, the abnormal lymphocytes express
surface membrane antigens found on all 
B-lymphocytes, such as CD19 and CD20. Paradoxically,
they are positive for an antigen usually expressed on 
T-lymphocytes, CD5, and they express the B-cell
activation antigen, CD23. In addition, small amounts of
either (but not both) kappa or lambda light chain
containing surface immunoglobulin are present on the
surface of the leukemic B cells. In the context of an
absolute increase in blood small lymphocytes, this
phenotype: weak positivity for surface immunoglobulin
and positivity for CD19, CD20, CD5, and CD23 on blood
or bone marrow lymphocytes, establishes the diagnosis
of B-CLL.

B-CLL Diagnostic Algorithm
• Recognize peripheral blood lymphocytosis by 

CBC and blood smear morphologic evaluation. 

• Demonstrate a CD19, CD20, CD5, and CD23 
positive phenotype by flow cytometry.

• Demonstrate weak positivity for either kappa or
lambda light chain containing surface
immunoglobulin by flow cytometry.

Once the initial diagnosis of B-CLL is established as
outlined above, additional testing is undertaken to
identify features that will predict prognosis. Rai or Binet
stage, pattern of bone marrow involvement by the CLL
cells, lymphocyte-doubling time, expression of CD38 by
the neoplastic B cells, and cytogenetic abnormalities in
the leukemic B cells have all been identified as
prognostic indicators in B-CLL.

Conventional Cytogenetic 
Analysis in B-CLL
Cytogenetic anomalies in the lymphocytes of B-CLL have
been documented for many years. These abnormalities
have been identified by studying the chromosomes of
dividing (metaphase) cells. Because only a very small
fraction of the neoplastic B cells of CLL actively divide, it
is difficult to locate and analyze sufficient numbers of
neoplastic B cells from individuals with B-CLL. To
overcome this pitfall, in vitro cell stimulation techniques
have been applied to cells from this disease to increase
the fraction of neoplastic cells in metaphase and thereby
increase the probability of finding chromosome
abnormalities. Using these strategies, conventional
cytogenetic analysis has documented abnormalities in
chromosomes 6, 11, 12, 13, and 17 associated with B-CLL.
When patients with B-CLL are stratified into different
groups by these chromosome abnormalities, it has been
demonstrated that each abnormality is associated with a
different prognosis and survival rate. 

Even with optimal cell stimulation techniques, the
frequency of detection for chromosomal abnormalities in
B-CLL is less than 50%. Consequently, conventional
cytogenetic analysis can only predict survival in a
limited number of patients. Therefore, routine
cytogenetic testing for chromosomal abnormalities in
patients with B-CLL is not recommended.

FISH Cytogenetic Analysis in B-CLL 
Fluorescence in situ hybridization (FISH) utilizes
fluorochrome-labeled small DNA fragments that can
bind to specific regions of the chromosomes (FISH
probes) to detect structural or numerical chromosomal
abnormalities. Once the genetic abnormalities that
characterize malignancies are known, FISH probes can
be designed to detect the abnormalities. 
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Figure 1. This peripheral blood smear contains the typical
small lymphocytes with condensed chromatin and sparse
agranular cytoplasm that are characteristic for B-cell chronic
lymphocytic leukemia.

FISH has several advantages over conventional
cytogenetics: 
• It can be applied to nondividing cells (interphase nuclei)

and is, therefore, well suited for studying disorders with
low proliferative rates such as B-CLL. 

• Many more cell nuclei can be evaluated by FISH for
chromosomal abnormalities (typically 200) than can
usually be evaluated by conventional cytogenetics
(optimally 30), greatly increasing the probability of
detecting abnormalities. In the case of stable phase 
B-CLL, Mayo researchers were able to detect genetic
abnormalities by FISH in 73% of cases. 

• While FISH technology requires experienced
technologists to perform the analysis, FISH is
considerably less time consuming than conventional
cytogenetics. Typical turnaround time for conventional
cytogenetic analysis is several days. By contrast, FISH
analysis can usually be performed in 1or 2 days. 

• FISH probes target very specific regions of the
chromosomes, in some instances at the level of the gene.
Thus, they are able to identify chromosomal
abnormalities that are too small to be detected by
conventional cytogenetics. 

• In the cases of hematologic malignancies, conventional
cytogenetic analysis performed on a bone marrow
specimen has a much higher rate of detection of
chromosomal abnormalities than similar studies
performed on a blood specimen. Conversely, FISH can
be used with equal success on both blood and bone
marrow specimens so that, for some patients, the
discomfort and expense of a bone marrow examination
can be avoided. 

#83089 Fluorescence In Situ Hybridization for Chronic
Lymphocytic Leukemia brings all of these advantages to
the evaluation of the patient with B-CLL. This test will
detect deletions of chromosomes 6q, 11q, 13q, and 17p and
trisomies of chromosomes 6, 11, 12, 13, 14, and 17. Once
the diagnosis of B-CLL has been definitively established
by blood smear review and flow cytometry, FISH can then
be applied to detect these genetic abnormalities in an attempt
to predict prognosis. (See FISH Signal Patterns in CLL.)

Patients whose CLL cells have deletions of chromosomes
17p and 11q have been found to be at greater risk for
adverse outcome than patients with trisomy of
chromosome 12 or a normal karyotype. Patients whose
cells have deletion of chromosome 13q as a sole
abnormality probably have a better prognosis. Because
these cytogenetic abnormalities are not specific for B-CLL,

the diagnosis of B-CLL must be established by methods
other than FISH. However, the FISH test for CLL might
also be useful at the time of disease progression or relapse
to look for chromosome evolution or to exclude the
emergence of another neoplastic process.

On a final note, one other disorder that must be
considered in the differential diagnosis of B-CLL is mantle
cell lymphoma with a leukemic presentation. FISH can be
very useful in the diagnosis of mantle cell lymphoma
because neoplastic cells from virtually all cases of mantle
cell lymphoma will have the t(11;14)(q13;q32). This
translocation involves the cyclin D1 gene on chromosome
11q13 and the immunoglobulin heavy chain gene on
chromosome 14q32 and is not observed in the cells of B-
CLL. FISH for mantle cell lymphoma (#82434 Fluorescence
In Situ Hybridization [FISH] with cyclin D1 and IgH for
Mantle Cell Lymphoma) may, therefore, supplement the
analysis of B-cell lymphoproliferative disorders presenting
with absolute lymphocytosis. 

Mantle Cell Lymphoma Diagnostic Algorithm
• Recognize peripheral blood lymphocytosis by 

CBC and blood smear morphologic evaluation.

• Demonstrate the CD19, CD20, CD5 positive and 
CD23 negative phenotype.

• Perform FISH for the t(11;14)(q13;q32) to establish 
the diagnosis.

Summary 
In most cases, laboratory evaluation of patients with B-
CLL is straightforward; the disease is identified on a
routine CBC with peripheral blood smear review and is
confirmed by flow cytometry. Following diagnosis,
prognostic chromosomal abnormalities may be identified
by FISH. However, when the diagnosis is not clear-cut and
physicians desire a second opinion on the morphologic
evaluation, Mayo Medical Laboratories (MML) also offers
#5434 Hematopathology Consultation. All requests for a
hematopathology consultation are processed as a
consultation first, and special studies are performed if
diagnostically indicated. FISH testing must be separately
ordered, as it is not included in #5434 Hematopathology
Consultation.
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By flow cytometry, the abnormal lymphocytes express
surface membrane antigens found on all 
B-lymphocytes, such as CD19 and CD20. Paradoxically,
they are positive for an antigen usually expressed on 
T-lymphocytes, CD5, and they express the B-cell
activation antigen, CD23. In addition, small amounts of
either (but not both) kappa or lambda light chain
containing surface immunoglobulin are present on the
surface of the leukemic B cells. In the context of an
absolute increase in blood small lymphocytes, this
phenotype: weak positivity for surface immunoglobulin
and positivity for CD19, CD20, CD5, and CD23 on blood
or bone marrow lymphocytes, establishes the diagnosis
of B-CLL.

B-CLL Diagnostic Algorithm
• Recognize peripheral blood lymphocytosis by 

CBC and blood smear morphologic evaluation. 

• Demonstrate a CD19, CD20, CD5, and CD23 
positive phenotype by flow cytometry.

• Demonstrate weak positivity for either kappa or
lambda light chain containing surface
immunoglobulin by flow cytometry.

Once the initial diagnosis of B-CLL is established as
outlined above, additional testing is undertaken to
identify features that will predict prognosis. Rai or Binet
stage, pattern of bone marrow involvement by the CLL
cells, lymphocyte-doubling time, expression of CD38 by
the neoplastic B cells, and cytogenetic abnormalities in
the leukemic B cells have all been identified as
prognostic indicators in B-CLL.
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fraction of the neoplastic B cells of CLL actively divide, it
is difficult to locate and analyze sufficient numbers of
neoplastic B cells from individuals with B-CLL. To
overcome this pitfall, in vitro cell stimulation techniques
have been applied to cells from this disease to increase
the fraction of neoplastic cells in metaphase and thereby
increase the probability of finding chromosome
abnormalities. Using these strategies, conventional
cytogenetic analysis has documented abnormalities in
chromosomes 6, 11, 12, 13, and 17 associated with B-CLL.
When patients with B-CLL are stratified into different
groups by these chromosome abnormalities, it has been
demonstrated that each abnormality is associated with a
different prognosis and survival rate. 

Even with optimal cell stimulation techniques, the
frequency of detection for chromosomal abnormalities in
B-CLL is less than 50%. Consequently, conventional
cytogenetic analysis can only predict survival in a
limited number of patients. Therefore, routine
cytogenetic testing for chromosomal abnormalities in
patients with B-CLL is not recommended.
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fluorochrome-labeled small DNA fragments that can
bind to specific regions of the chromosomes (FISH
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Figure 1. This peripheral blood smear contains the typical
small lymphocytes with condensed chromatin and sparse
agranular cytoplasm that are characteristic for B-cell chronic
lymphocytic leukemia.

FISH has several advantages over conventional
cytogenetics: 
• It can be applied to nondividing cells (interphase nuclei)

and is, therefore, well suited for studying disorders with
low proliferative rates such as B-CLL. 

• Many more cell nuclei can be evaluated by FISH for
chromosomal abnormalities (typically 200) than can
usually be evaluated by conventional cytogenetics
(optimally 30), greatly increasing the probability of
detecting abnormalities. In the case of stable phase 
B-CLL, Mayo researchers were able to detect genetic
abnormalities by FISH in 73% of cases. 

• While FISH technology requires experienced
technologists to perform the analysis, FISH is
considerably less time consuming than conventional
cytogenetics. Typical turnaround time for conventional
cytogenetic analysis is several days. By contrast, FISH
analysis can usually be performed in 1or 2 days. 

• FISH probes target very specific regions of the
chromosomes, in some instances at the level of the gene.
Thus, they are able to identify chromosomal
abnormalities that are too small to be detected by
conventional cytogenetics. 

• In the cases of hematologic malignancies, conventional
cytogenetic analysis performed on a bone marrow
specimen has a much higher rate of detection of
chromosomal abnormalities than similar studies
performed on a blood specimen. Conversely, FISH can
be used with equal success on both blood and bone
marrow specimens so that, for some patients, the
discomfort and expense of a bone marrow examination
can be avoided. 
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the diagnosis of B-CLL has been definitively established
by blood smear review and flow cytometry, FISH can then
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Patients whose CLL cells have deletions of chromosomes
17p and 11q have been found to be at greater risk for
adverse outcome than patients with trisomy of
chromosome 12 or a normal karyotype. Patients whose
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abnormality probably have a better prognosis. Because
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the diagnosis of B-CLL must be established by methods
other than FISH. However, the FISH test for CLL might
also be useful at the time of disease progression or relapse
to look for chromosome evolution or to exclude the
emergence of another neoplastic process.

On a final note, one other disorder that must be
considered in the differential diagnosis of B-CLL is mantle
cell lymphoma with a leukemic presentation. FISH can be
very useful in the diagnosis of mantle cell lymphoma
because neoplastic cells from virtually all cases of mantle
cell lymphoma will have the t(11;14)(q13;q32). This
translocation involves the cyclin D1 gene on chromosome
11q13 and the immunoglobulin heavy chain gene on
chromosome 14q32 and is not observed in the cells of B-
CLL. FISH for mantle cell lymphoma (#82434 Fluorescence
In Situ Hybridization [FISH] with cyclin D1 and IgH for
Mantle Cell Lymphoma) may, therefore, supplement the
analysis of B-cell lymphoproliferative disorders presenting
with absolute lymphocytosis. 

Mantle Cell Lymphoma Diagnostic Algorithm
• Recognize peripheral blood lymphocytosis by 

CBC and blood smear morphologic evaluation.

• Demonstrate the CD19, CD20, CD5 positive and 
CD23 negative phenotype.

• Perform FISH for the t(11;14)(q13;q32) to establish 
the diagnosis.

Summary 
In most cases, laboratory evaluation of patients with B-
CLL is straightforward; the disease is identified on a
routine CBC with peripheral blood smear review and is
confirmed by flow cytometry. Following diagnosis,
prognostic chromosomal abnormalities may be identified
by FISH. However, when the diagnosis is not clear-cut and
physicians desire a second opinion on the morphologic
evaluation, Mayo Medical Laboratories (MML) also offers
#5434 Hematopathology Consultation. All requests for a
hematopathology consultation are processed as a
consultation first, and special studies are performed if
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