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Vectored Diseases — Guess Who’s Coming to Dinner?

Vectored diseases are infectious diseases

transmitted by a vector (carrier) to a vertebrate
host. A variety of different pathogen types may
be transmitted in this manner. Diseases that are
commonly transmitted by vectors in the United

States include (see Table 1):

* Lyme disease (caused by the spirochete
bacterium Borrelia burgdorferi)

* Rickettsial diseases: Human monocytic and
human granulocytic ehrlichiosis (caused by
the Ehrlichia chaffeensis/ewingii and Anaplasma
phagocytophilum, respectively), Rocky
Mountain spotted fever (caused by Rickettsia
rickettsii), and murine typhus (caused by
Rickettsia typhi); rickettsia are obligate
intracellular bacteria

* Babesiosis (caused by the protozoan
Babesia microti)

¢ Central nervous system (CNS) infections
including LaCrosse, Eastern equine, Western
equine, and West Nile virus encephalitides

Transmission

Vectored diseases follow a common path. A
pathogen is acquired by feeding on an infected
host. The vector then transfers the pathogen to
a new host by feeding on uninfected vertebrates.
(see Figure 1). Example of vectored disease
transmission path.

Some vectors may carry and transmit more
than 1 pathogen to susceptible hosts. For
example, ticks coinfected with both Borrelia
and Ehrlichia may transmit both pathogens.
A study by Telford et al found that 20% of
ehrlichiae-infected deer ticks were coinfected
with Borrelia. This potential for coinfection
raises concerns about the proper testing and
treatment of patients, with the best-case
scenario calling for the use of a single type of
treatment to control both pathogens.

Vectored diseases gained a lot of
attention in the US popular press
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when the link between Borrelia
burgdorferi and an outbreak of
erythema migrans (EM)-associated
arthritis was observed in children in
the Lyme, Conn, area in 1975. Since
that time, Borrelia burgdorferi-
infected ticks have transmitted
Lyme disease across the continent;
Lyme disease has now been
reported in all 50 states. Yet the
relatively rapid spread and
increased incidence of Lyme disease
(30-fold between 1982 and 1996) has
nothing on one of our newest
vectored diseases: West Nile virus.

West Nile virus is spread by
mosquitoes, specifically the Culex
pipiens mosquito. Early research
suggests that other species also may

Figure 1. Example of vectored disease transmission path.

spread the virus, including the
Aedes species. A member of the
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Table 1. Disease/Vector/Infectious Agent

Disease

Vector

Infectious Agent

Lyme disease

Ixodes scapularis, Ixodes pacificus, and Ixodes
ricinus (ticks) in the United States, primarily

Borrelia burgdorferi

Human monocytic ehrlichiosis (HME)

Amblyomma americanum (tick)

Ehrlichia chaffeensis/ewingii

Human granulocytic ehrlichiosis Ixodes (ticks)
(HGE)-so designated because of the
restriction of morulae to polymorph-

onuclear leukocytes.

Anaplasma phagocytophilum

Rocky Mountain spotted fever Ticks Rickettsia rickettsii
Murine typhus Rat fleas Rickettsia typhi
Babesiosis Ticks Babesia microti

LaCrosse (California) encephalitis

Aedes triseriatus mosquito

Bunyaviridae

St. Louis encephalitis Mosquitoes

Flavivirus: member of Japanese
encephalitis virus serocomplex

Eastern Equine encephalitis

Culliseta melanura mosquito

Alphavirus

Western equine encephalitis

Culex tarsalis mosquito

Alphavirus

West Nile virus

Culex pipiens mosquito, primarily

Flavivirus: member of Japanese
encephalitis virus serocomples

Flavivirus genus, West Nile virus (Family Flaviviridae)
is a member of the Japanese encephalitis antigenic
complex, which includes St. Louis encephalitis, which
also is found in the United States. First documented in
New York in the summer of 1999, West Nile virus has
rapidly spread across the United States, with only a few
states not reporting animal or human infection. By
November 2003, a total of 8567 new human infections
had been reported for the year 2003. West Nile virus is
transmitted from birds to humans by mosquitoes; it is
not transmitted from person to person by mosquitoes.
However, in addition to vector transmission, 5 new
modes of transmission have been identified in humans,
including blood product transfusion, organ transplantation,
breast-feeding, transplacental transmission, and
occupational exposure in laboratory workers.

When Your Patient Has Been Exposed

Incubation periods for the pathogens in Table 1 range
from several days to weeks, in some cases as long as a
month. In most cases, symptoms can be easily confused
with other diseases, and diagnosis requires close

attention to all physical and neurologic symptom:s,
correlated with a complete clinical history and risk
evaluation. Failure to provide prompt and appropriate
treatment in early stages can be fatal in some cases.

Visible Symptoms

Of the pathogens listed in Table 1, only Lyme disease
and Rocky Mountain spotted fever have characteristic
visible signs. For Lyme disease, the characteristic
“bull’s-eye” rash is usually a presenting sign, seen in
80% of patients, frequently accompanied by nonspecific
symptoms of fever, fatigue, headache and muscle or
joint aches." For Rocky Mountain spotted fever, there is
a characteristic spotted rash in the late stage of infection.

Other Symptoms

All of the diseases listed in Table 1 can be asymptomatic
or can produce nonspecific symptoms, including slight
headache, malaise, and/or fever.

Borrelia burgdorferi—(Lyme disease) presents, as
previously described, most commonly with a bull’s-eye
rash at the site of the tick bite. Infection may be
asymptomatic, but the patient also may present with
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fever, headache, fatigue, and muscular pain. Erythema
migrans (EM), a pathognomonic rash, and an EM-
associated arthritis (Lyme arthritis) are common
symptoms. As the infection progresses, neurologic,
cardiac, and/or musculoskeletal manifestations may
occur. It is possible for a patient to have disseminated
disease with Borrelia burgdorferi without the initial
bull’s-eye rash, fever, or other early symptoms. The
rheumatic, neurologic, and cardiac symptoms vary in
severity, are disease stage dependent, and often mimic
other conditions.

Rickettsiae (includes ehrlichiosis)-encompass a widely
varying group, with symptoms ranging from relatively
mild to life threatening. Patients infected with Rickettsiae
often present with rashes, however, as with Rocky
Mountain spotted fever (RMSF), the rashes are not
necessarily presenting symptoms. RMSF occurs most
frequently in children, which contrasts with the
ehrlichioses. RMSF may present with anorexia, malaise,
and chills. Severe joint and/or muscle pain and
headache may later develop. Between the days 3-5, a
fever is present and a rose-colored macular rash begins
to appear on the wrists and ankles, and then spreads
over the entire body. By the second week, the rash
fades, temperature falls, and recovery usually begins.
Approximately 3-5% of patients who develop RMSF die
from the infection. Death may result from coma,
hemorrhage, or severe hyperthermia.

Murine typhus, unlike RMSE is a relatively mild disease
characterized by fever, headache, and a generalized
rash. However, some patients with murine typhus may
exhibit vascular collapse and evidence of CNS
involvement, including coma; it is rarely fatal.

Human granulocytic and human monocytic ehrlichioses,
as with other ehrlichioses, are seen more commonly in
older adults, most commonly >40 years-of-age.
Ehrlichiosis infections range from mild to life threatening.
Symptoms include fever, headache, muscle aches, nausea,
vomiting, diarrhea, cough, joint pains, confusion, and
occasionally a rash will be present.

Babesia microti-is one of more than 100 species of tick-
transmitted protozoal pathogens. Babesiosis manifests
with clinical features that are similar to malaria. The
majority of patients will have a mild illness, or are
asymptomatic, but some will develop a severe illness
that may result in death. Patient symptoms may include
fever, chills, extreme fatigue, and severe anemia.
Symptoms are easily confused with those of Lyme
disease. The most severe cases occur in asplenic
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individuals and those >50 years of age. Recent evidence
suggests that Babesia microti infections have an
immunosuppressive effect.

Vector-transmitted viral central nervous system (CNS)
infections—usually are asymptomatic. Some patients,
however, initially present with headaches and fever, and
subsequently develop aseptic meningitis (inflammation
of the membranes of the brain or spinal cord) or
encephalitis (inflammation of the brain). Without
treatment, encephalitides can progress to focal paralysis,
intractable seizures, coma, and death. Symptoms only
occur in 20% of patients infected with West Nile virus.
With La Crosse encephalitis, severe disease is usually
seen in children and they can have seizures, coma, and
paralysis. A few patients have long-term neurologic
sequelae after CNS infection with this virus.

Testing for Vectored Pathogens

Testing for the pathogens is challenging. Testing options
include culture, serology, and direct detection of
pathogen genetic material (DNA or RNA). (see Table 2).
Over the last few years, rapid polymerase chain reaction
(PCR) assays have been developed at Mayo to speed the
detection process for several of these pathogens. Rapid
PCR offers the ability to test for the presence of the
pathogen during the acute phase of the infection. When
available, direct detection of the pathogen’s DNA is
Mayo’s preferred testing method, offering both high
sensitivity and high specificity. This allows physicians
to select treatment options based on the infectious agent
rather than symptoms.

Serology tests measure the antibody response of the
patient to the presence of the pathogen and are an
indirect method for assessing infection. The presence or
absence of specific antibodies helps the clinician to
include or exclude infection with a particular agent.
However, blood specimens collected too early, or too
late, in the course of the disease may be unreliable.
Generally, when rapid DNA testing is not available,
immunoassay still provides the next best option for
testing, as immunoassay can provide results
significantly faster than culture and culture techniques
for these organisms often are prone to difficulties.

Culture is sometimes the only way to confirm the
presence of an organism. Conversely, some pathogens
cannot be cultured because appropriate conditions have
not been identified or cannot be achieved to cultivate
the organism in the laboratory. Culture is still preferred



as the diagnostic standard for some pathogens (eg,
Borrelia). However, culture is a slow process, requiring
up to 35 days for some organisms, and treatment
decisions frequently cannot wait for culture results.

Borrelia burgdorferi and Babesia microti
In 2003, Mayo Medical Laboratories (MML) introduced

rapid PCR methodologies for both #81147 Babesia
microti DNA Detection by Rapid Polymerase Chain
Reaction and #80574 Lyme Disease Detection by Rapid
Polymerase Chain Reaction, Blood, which allow direct
detection of pathogen-specific DNA from the patient’s
whole blood during the acute phase of disease. The
pathogens of both Lyme disease and babesiosis are
detectable utilizing this method, with a 1-day turn-
around time, providing timely diagnostic information.

Rickettsiae diseases

Ehrlichioses

Recommendations from the Centers for Disease
Control and Prevention (CDC) indicate that treatment
decisions for ehrlichiosis should be based on
epidemiologic and clinical grounds and never be
delayed to wait for laboratory confirmation.® However,
diagnosis of ehrlichioses has been difficult because the
patient’s clinical course is often mild and nonspecific.
The symptom complex, defined earlier, is easily
confused with other illnesses such as influenza or other
tick-borne zoonoses (infections shared by humans and
animals) such as Lyme disease, babesiosis, and Rocky
Mountain spotted fever.

Clues to the diagnosis of ehrlichiosis in an acutely
febrile patient after tick exposure include laboratory
findings of leukopenia or thrombocytopenia and
elevated serum aminotransferase levels. However,
these laboratory findings, which are commonly
obtained in infected patients, are not specific. In 2003,
MML introduced #84319 Ehrlichia/Anaplasma by Rapid
PCR, which allows direct detection of pathogen-specific
DNA from the patient’s whole blood during the acute
phase of disease. The pathogens of both HME and HGE
are detectable utilizing this test, with a 1-day
turnaround time. In this manner, physicians can
rapidly identify patients who require treatment. The
speed of the rapid PCR test provides significant
improvement over other test techniques, and serologic
testing is usually done only for confirmatory purposes.

Rickettsia

The remaining Rickettsia, Rickettsia typhi (murine typhus)
and Rickettsia rickettsii (Rocky Mountain spotted fever),
are detected by indirect immunofluorescence. IgG

antibodies for either RMSF or murine typhus are
detected using an egg yolk sac antigen. Pathogen-
specific antibodies present in the serum of the patient
react with rickettsial cells that have been previously
fixed on a glass microscope slide. Fluorescein-labeled
antihuman IgG conjugate is used to stain any specific
antibody bound to the substrate cells (an antigen-
antibody complex). The slides are examined with a
fluorescence microscope for characteristic, apple-green
fluorescence of the cells.

If a patient’s specimen demonstrates detectable
antibody, it indicates exposure to the target pathogen.
Demonstration of a 4-fold or greater rise in titer in
paired serum specimens supports a diagnosis of
infection. IgG antibodies do not appear immediately
following infection, which means that serology testing
is performed to retrospectively confirm a diagnosis
based on the clinical picture and exposure history. No
rapid PCR tests currently exist for detection of DNA
from either Rickettsia typhi or Rickettsia rickettsii.

Vector-transmitted viral CNS infections

Detection of St. Louis, La Crosse (California), and
Western equine encephalitis is accomplished through
the same technique as murine typhus and RMSF,
indirect immunofluorescence. Again, testing is targeted
at identifying circulating pathogen-specific antibodies.
One of the complications of immunoassay testing,
cross-reactivity, is typified by 2 closely related
encephalitides: St. Louis encephalitis and West Nile
virus, both members of the Japanese encephalitis virus
serocomplex. These closely related viruses, as well as
other members of the flaviviruses, are antigenically
similar and can cause misidentification of the pathogen
and disease.

Testing for the newest member of the group to show
up in the United States, West Nile virus, utilizes an
enzyme-linked immunosorbent assay (ELISA) method,
targeted at both IgM and IgG antibodies. IgM antibodies
are the first antibodies formed in response to infection
and may be detected before IgG antibodies have
formed. Laboratory diagnosis is best achieved by
demonstration of specific IgG and IgM class antibodies
in serum specimens from patients. While it would be
convenient to have a PCR technique for detection of the
pathogen DNA, studies have shown that
demonstration of amplified target nucleic acid of the
West Nile virus by PCR is only possible in
approximately 55% of spinal fluid and 10% of serum
specimens from patients with known West Nile virus
infection.
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Table 2. MML Test Options for Vector-Transmitted
Diseases

Rapid DNA Tests

#80574 Lyme Disease Detection by Rapid Polymerase
Chain Reaction (PCR)

#84319 Ehrlichia/Anaplasma DNA Detection by Rapid
Polymerase Chain Reaction (PCR), Blood

#81147 Babesia microti DNA Detection by Rapid
Polymerase Chain Reaction (PCR), Blood

Immunoassay Tests

#82516 Lyme Disease Serology Evaluation, Serum

#81478 Ehrlichia chaffeensis (HME) Antibody, IgG, Serum

#81157 Human Granulocytic Ehrlichiosis (HGE)
Antibody, Serum

#81480 Ehrlichia Antibody Panel, Serum

#8180 Rocky Mountain Spotted Fever Antibodies, IgG
Only, Serum
#8016 Murine Typhus Antibodies, IgG Only, Serum

#81128 Babesia microti IgG Antibodies, Serum

#8764 LaCrosse (California) Virus Antibodies, Serum
#8182 St. Louis Encephalitis Antibodies, Serum
#8193 Western Equine Encephalitis Antibodies, Serum

#84186 West Nile Virus Antibody, IgG and IgM

#80348 Culture, Borrelia

Prevention

Universally, the best way to deal with vectored diseases
is to avoid them. This means wearing mosquito repellent
containing DEET and protective clothing. For tick and
mite-borne pathogens, the guidelines are similar:
protective clothing, DEET insect repellent, and avoiding
locations of suspected or known populations of vectors.
While impossible to completely control, reduction of
habitat can help reduce the risk of exposure. This
includes such steps as controlling standing water that
can serve as mosquito breeding sites or reducing rat
infestations to reduce exposure to rat fleas.
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Depending on the geographic region, there may be
periods of higher and lesser risk. For example, in
Rochester, Minn, while we have an extremely healthy
mosquito population, you won’t be exposed to
mosquitoes in winter. However, if you live in Texas or
California, winter temperatures may never drop low
enough to stop vector activity. Being aware of the
potential activity of the vector can help in planning
outdoor activities and preparing accordingly.

Conclusions

Vectored diseases are present throughout the world.
While attention must be given to reduction of vector
populations and habitat, these efforts have little hope of
eradicating the vectors. In addition, the detection of
ticks infected with more than 1 species of pathogen
raises concerns about disease complications due to
infection with multiple pathogens. Early diagnosis, and
early treatment, are the most effective tools available to
the clinician today. Prompt testing to detect pathogen
DNA is the most effective test strategy, offering fast,
highly specific results.

Contact MML at 800-533-1710 if you need additional
information about our test offerings. References
available upon request.

Laboratory Professionals:
Working with You for Better Health

Celebrate National Medical Laboratory Week
April 18-24, 2004

Laboratories are staffed 365 days of the year,
working round-the-clock to support the care of
patients. It is too easy to take the efforts of these
laboratory professionals for granted. National
Medical Laboratory Week is a time set aside to
remember the tremendous contribution of this
group, which is comprised of approximately
265,000 medical laboratory professionals and
15,000 board-certified pathologists. Take time this
week to celebrate and recognize the dedication,
professionalism, and excellence of laboratory
professionals.



Cystic Fibrosis Diagnosis and Carrier Detection
Method Change

The method for #9497 Cystic Fibrosis, Diagnosis and
Carrier Detection was changed from a polymerase chain
reaction (PCR)-based assay utilizing strip technology to
a PCR-based assay utilizing a universal tag/bead-based
sorting system. Cystic fibrosis (CF) is caused by mutations
to the CF gene, named cystic fibrosis transmembrane
conductance regulator (CFTR). To date, over 1000
mutations have been described within the CFTR gene.
The change in method increased the number of
mutations that are detected from 33 to 40. These 40
mutations account for approximately 91% of CF chromo-
somes in a Northern European Caucasian population.

Racial or Carrier Mutation
Ethnic Group Frequency  Detection Rate*
Northern European 1/25 91%

Mixed European 1/25 80%

Southern European 1/25 77%

(Italian)

Ashkenazi Jewish 1/25 97%

French Canadian 1/25 98%

African American 1/65 72%

Hispanic American 1/46 58%

*Rates are for classic CF. Rates are lower for atypical forms of CF
and for congenital bilateral absence of the vas deferens (CBAVD).

Tay-Sachs Diagnosis and Carrier Detection

Method Change

The method for #82588 Tay-Sachs Diagnosis and Carrier
Detection was changed from a polymerase chain reaction
(PCR)-based assay to a non-PCR, DNA-based assay
using Invader technology. The new method is used to
test for exon 11 [1278insTATC], intron 12 [IVS12(+1)G>C],
and exon 7 [G269S] mutations within the alpha-chain of
the lysosomal enzyme beta-hexosaminidase A gene. The
Invader reaction takes advantage of the specificity of a
Cleavase enzyme in recognizing the 3-dimensional
structure formed by an “invading” oligonucleotide, a
primary oligonucleotide probe with a 5' “flap,” and the
nucleic acid target of interest. The Invader reaction
releases thousands of “flap” sequences per hour, which
are then detected by a FRET (fluorescent resonance energy
transfer) cassette. This reaction allows for linear amplifi-
cation and also reduces the potential for contamination
with amplified target sequence, which can occur with PCR.

Human Papillomavirus Specimen Requirements

The preferred specimen collection for testing for human
papillomavirus (HPV), #83344 Human Papillomavirus
(HPV) Detection-High Risk Types and #80171 Human
Papillomavirus (HPV) Detection, is the Digene HPV
specimen collection kit (supply #1102). When needed,
testing also can be performed on specimens collected with
ThinPrep vials (Cytyc PreservCyt solution) or SurePath
(CytoRich solution, may be known as AutoCyte) kits.

When submitting ThinPrep or SurePath specimens,

it is important to realize that these solutions require a
minimum of 4 mL of specimen to perform testing 1 time.
For SurePath specimens this means that the residual
pellet must be diluted with CytoRich solution to ensure
a total volume of 4 mL. SurePath specimens should be
placed into separate screw-capped vials (MML's 6.0 mL
serum vial-supply #T465 is acceptable) to prevent
leaking. In addition, specimens submitted in ThinPrep
or SurePath must be clearly labeled to indicate which
collection system was used.

14-3-3 Protein Reference Value Change

To improve the interpretation for specimens with
elevated results, the elevated reference value

(24.0 ng/mL) for #82528 14-3-3 Protein, CSF was
changed from “Elevated” to “Elevated, compatible
with, but not diagnostic of CJD.”

Sporothrix Antibody Method and Reference

Value Change

A change in methodology for both sporothrix tests
(#9673 Sporothrix Antibody, Serum and #81532
Sporothrix Antibody, Spinal Fluid), from agglutination
to latex agglutination (LA), resulted in a change in the
reference values. The new reference values report as
negative, or positive as a titer between 1:8 and =1:1024.

Immunoglobulin Free Light Chains Test Number Change
The test code was changed for Immunoglobulin Free
Light Chains, Serum from #83025 to #84190. Please
make a note of the new test code for your records.

T-Cell Receptor Gene Rearrangement Method Change
The method for the Southern blot component of #83122
T-Cell Receptor Gene Rearrangement was changed from
radioactive labeling of the DNA probes to chemilum-
inescent labeling. In conjunction with this change, the
test code for the labeling component, T-Cell Gene
Rearrangement, Southern Blot, was changed from
#19026 to #83041.
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Surgical Pathology Offers Hands-On Training—11th International Surgical Pathology Symposium

Join us May 4-7, 2004, at the 11th International Surgical Pathology Symposium in Malta. The symposium
will address practical everyday problems and challenges encountered by surgical pathologists. Scientific
presentations and case histories will include bone, soft tissue, breast, cardiac, gastrointestinal, gynecologic,
liver, and lung pathology as well as neuropathology. Participants will review case histories, review slides
microscopically, and formulate a diagnosis based on the information provided. Faculty and participants
then discuss the appropriate diagnosis, terminology, and patient management strategy for each presented
case. A total of 38 different cases will be presented and discussed.

Postconference and optional activities are available for attendees and their guests. Enrollment is limited and
early registration is strongly advised. To register, please contact Mayo Medical Laboratories Education
Department on or before April 16, 2004. Additional conference information is available in the brochure for
this symposium, which is available online at www.mayoreferenceservices.org. Alternatively, you can contact
Mayo Medical Laboratories Education Department by calling 800-533-1710 or sending an e-mail to

mcnamara.nancy@mayo.edu.

2004 Education Calendar

Interactive Satellite Programs . . .

Osteoporosis Management in 2004:
Transition to Anabolic Therapy
April 20, 2004
Presenter: Bart Clarke, MD
Moderator: Robert M. Kisabeth, MD

Heart Failure — Standard and
Advanced Management Strategies
May 18, 2004
Presenters: Margaret Redfield, MD;
Brooks Edwards, MD; and Robert Frantz, MD
Moderator: Margaret Redfield, MD

Herbal Therapy 2004: Snakes in the Grass
(Herb-Drug Interactions Clinicians Need to Know)
September 16, 2004
Presenter: Brent Bauer, MD
Moderator: Robert M. Kisabeth, MD

For additional information, contact
Mayo Reference Services Education Department
at 800-533-1710. Visit us under “Education”
at www.mayoreferenceservices.org.
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Upcoming Education Conferences . . .

11th Annual International Surgical
Pathology Symposium
May 4-7, 2004
Radisson SAS Bay Point Resort
St. Julians, Malta

Integration Through Community
Laboratory Insourcing:
Implementing a Successful Laboratory
Outreach Program
June 17-19, 2004
Mayo Clinic, Siebens Building
Rochester, Minnesota

Bleeding and Thrombosing Diseases:
The Basics and Beyond
Coagulation Conference and Wet Workshop
August 5-7, 2004
Mayo Clinic, Siebens Building
Rochester, Minnesota

Practical Surgical Pathology
September 16-18, 2004
Mayo Clinic, Siebens Building
Rochester, Minnesota




Abstracts of Interest

Sensitivity and Specificity of the Semiquantitative Latex Agglutination D-Dimer Assay for the
Diagnosis of Acute Pulmonary Embolism as Defined by Computed Tomographic Angiography

David Froehling MD, Peter Elkin MD, Stephen Swensen MD, John Heit MD, V Shane Pankratz PHD,
and Jay Ryu MD

¥ Objective: To determine the sensitivity and specificity of the semiquantitative latex agglutination plasma fibrin D-
dimer assay for the diagnosis of acute pulmonary embolism by using computed tomographic (CT) angiography as the
diagnostic reference standard.

¥ Patients and Methods: From January 1, 1998, to June 26, 2000, patients who had both semiquantitative latex
agglutination plasma fibrin D-dimer testing and CT angiography for suspected acute pulmonary embolism were
selected for the study. A D-dimer value greater than 250 ng/mL was considered positive for thromboembolic disease.
Diagnosis of acute pulmonary embolism was based solely on the interpretation of the CT angiogram. The D-dimer assay
results were then compared with the CT angiographic diagnoses.

¥ Results: Of 946 CT studies, 172 (18%) were positive for acute pulmonary embolism. The D-dimer assay was positive
for 612 (65%) of the 946 patients. For acute pulmonary embolism, the D-dimer assay had a sensitivity of 0.83 (95%
confidence interval [Cl], 0.76-0.88), a specificity of 0.39 (95% ClI, 0.36-0.43), a negative likelihood ratio of 0.44 (95% ClI,
0.32-0.62), and a negative predictive value of 0.91 (95% CI, 0.87-0.94).

¥ Conclusions: The semiquantitative latex agglutination plasma fibrin D-dimer assay had moderate sensitivity and low
specificity for the diagnosis of acute pulmonary embolism. When used alone, the results of this test were insufficient to
exclude this serious and potentially fatal disorder. Approximately two thirds of our patients had positive D-dimer assays
and required further evaluation to exclude acute pulmonary embolism.

ClI = confidence interval; CT = computed tomography
Mayo Clinic Proceedings 2004;79:164-168

The complete article is available online at URL: http://www.mayo.edu/proceedings/.

Editorial Board: CommuniquZ Staff:
Jane Dale MD Managing Editor: Denise Masoner

4 Ve
‘ Ommunl ue Tammy Fletcher Medical Editor: Jane Dale MD
Mary Laven

Denise Masoner
Brian Meade

www.mayoreferenceservices.org/communique/  Debra Novak
Contributors: David Froehling MD, Mary F Jones, Thomas Smith PhD

The CommuniquZ is published by Mayo Reference Services to provide laboratorians with
information on new diagnostic tests, changes in procedures or normal values, and continuing
medical education programs and workshops.

A complimentary subscription of the CommuniquZ is provided to Mayo Medical Lgboratoriesf)
clients. Please send address changes tocommunique@mayo.edu or CommuniquZ, Stabile
Building, 150 Third Street SW, Rochester, MN, 55902, or call us a800-533-1710.

MAYO

Mayo Reference Services

Stabile Building MC2831-0404
150 Third Street SW

Rochester, Minnesota 55902

www.mayoreferenceservices.org

© 2004, Mayo Foundation for Medical Education and Research (MFMER). All rights reserved. MAYO, Mayo
Reference Services and the triple-shield Mayo logo are trademarks and/or service marks of MFMER.



