
Stored Specimens:

Under the negotiated rulemaking, CMS specified the date of service for stored specimens was the date of retrieval from the “archives”.
This terminology lead to questions on “how long a specimen had to be stored to be considered archived”.  The final notice on this
definition was issued in February.

CMS has now defined this:  A specimen must be in storage more than 30 calendar days to be considered “archived”.  Any specimens
stored less than 30 days would retain the original service date (date of collection).

Specimens Collected Over a Span of 24 Hours (i.e urine collections):

CMS previously defined the date of service as the date when the collection began.  Now, CMS specifies the collection end-date as the date
of service.
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SEPTICEMIA AND BACTEREMIA
    The successful recovery of organisms from the blood is dependent on several complex factors
including the type of organisms present, specimen collection procedures, blood volumes drawn,
number of specimens drawn, timing of blood culture collection, and interpretation of the results.
Patients can have bacterial, fungal, viral, or parasitic infections.
    The most commonly isolated bacteria found in blood cultures include coagulase- negative
Staphylococcus, S. aureus, viridans Streptococcus, Enterococcus spp., beta-hemolytic Streptococcus,
S. pneumoniae, Eschericiae spp., Klebsiella spp., Pseudomonas spp., Proteus spp., and anaerobes
Clostridium and Bacteroides.  Candida albicans is the most common species found in
fungemia , with Candida species accounting for 10-15% of nosocomial infections.  Fungi do not invade
blood cells (the exception being Histoplasma) but they can produce toxic products. Several species
of viruses that preferentially infect blood cells are Epstein-Barr, cytomegalovirus, and HIV.  Parasitic
infections involving blood cells include Plasmodium, Trypanosoma, and Babesia. Bacterial infections
are the most common type of blood infection and can lead to serious complications such as septic
shock, organ failure, disseminated intravascular coagulation, and even death.
    Bacteremia can be classified as transient, continuous, or intermittent.  Transient bacteremia can
be caused by a single spontaneous event such as brushing teeth or chewing food.  Continuous bacteremia
is a condition where organisms are released into the blood at a constant rate, such as in septic shock
or endocarditis.  In other cases bacteria are found only intermittently such as a patient with an undrained
abscess.  Blood infections can also be categorized as intravascular or extravascular.  Intravascular
infections originate in the circulation as in the case of endocarditis and IV catheter-associated bacteremia.
 Extravascular infections occur when bacteria enter the bloodstream via the lymphatic system from a
localized site of infection.  Common primary infection sites that cause extravascular bacteremia are
genitourinary tract (25%), respiratory tract (20%), abscesses (10%), surgical wounds (5%), biliary
tract (5%), miscellaneous sites (10%), and uncertain sites (25%).
    Septicemia is a clinical condition in which bacteria or their toxic products are causing harm to the
host.  Signs and symptoms are fever, hypothermia, chills, hyperventilation, skin lesions, change in
mental status, or diarrhea.  A serious complication called septic shock is characterized by fever, acute
respiratory distress, renal failure, DIC, and tissue destruction.
    Immunocompromised patients face a greater range of possible pathogenic organisms and must be
considered more carefully when bacteremia is suspected.  Organisms normally considered as
contaminants can be pathogenic, and also less frequently encountered organisms may need to b worked
up using special techniques.
    The most critical factor when drawing blood for blood cultures is the proper collection technique.
 Up to 80% of the resident and transient bacterial flora reside in the first five layers of the epidermal 

skin layer, and a friction scrub is critical to ensure that the disinfectant reaches into all cracks
and crevices of the skin.  Types of disinfectant methods include and alcohol/iodine preps and
2% chlorhexadine/70% isopropyl alcohol.  The manufacturer’s and your facility’s specimen 
collection instructions must be followed carefully to ensure low contamination rates.  Laboratories

       should  strive for <3% contamination rate and  higher rates call for investigation into the      
phlebotomy  techniques being used.  Blood  should not be drawn above an IV site because   
it can dilute the number of colony forming units and increase the length of time for the bacteria
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to multiply to a detectable level.  It is recommended that 10-20ml of blood be drawn from adults and 1-5ml from children.  Again, follow
the specimen collection guidelines recommended by the manufacturer.
    The number of blood cultures drawn is also an important factor.  Since bacteremia can be constant or periodic, multiple samples
are recommended.  It is generally considered that 2 to 3 sets of cultures are sufficient to achieve optimum sensitivity.  In children and
infants with less blood volume, this may not be possible.
    Timing of the draw is another component of successful bacterial recovery.  While spacing the draws up to an hour apart would seem
to give a greater chance of recovery in an intermittent type of infection, some studies suggest that there was no significant difference in
blood drawn simultaneously or obtained at intervals.
    Blood drawn for cultures should not be allowed to clot.  Fibrin can trap bacteria and inhibit its detection.  Heparin, EDTA, and citrate
inhibit the growth of certain organisms and should not be used.  Sodium polyanethol sulfonate (SPS) in concentrations of 0.025%-0.03%
is the anticoagulant of choice and is found in most blood culture media today.
     Understanding the variables involved in the successful recovery of bacterial organisms from the blood will ensure that your laboratory
will be able to achieve the best outcomes for your patients.

Currently, approximately 3 to 4 million individuals in the United
States are infected with hepatitis C infection. There are 6 different
genotypes of HCV. Genotype 1 accounts for 70% to 75% of types
of HCV infections in the US and associated with a lower rate of
response to treatment. Acute hepatitis C virus (HCV) infection
is usually subclinical, but the likelihood of chronicity is high.
Thus, HCV is most typically diagnosed in the chronic phase. One
exception is the healthcare worker who contracts HCV from a
needlestick and in whom the onset of HCV infection is detected
during occupational health follow-up.

The routine diagnosis of HCV is by antibody testing with an
enzyme-linked immunosorbent assay (ELISA). The recombinant
immunoblot assay (RIBA) is a supplemental examination and
tests for the same antigen as the ELISA. Since hepatitis C antibody
(anti-HCV) testing was first introduced a decade ago, it has
evolved rapidly. Serologic tests for HCV are now sensitive and
specific, and anti-HCV can be detected within a few weeks of
acute infection.

The positive predictive value of anti-HCV testing depends heavily
on the targeted population. For instance, in populations with low
HCV prevalence, the predictive value of a positive second-
generation ELISA test is between 50% and 60%. In contrast, the
predictive value of a positive ELISA in populations with high
prevalence is about 90%. Thus, in low-risk patients, such as
blood donors, supplemental RIBA testing is still believed to be
necessary, because a positive ELISA may be a false-positive. In
high-risk groups, a positive ELISA is likely to be a true positive,
and RIBA is usually not necessary.

A significant advance in HCV research has been molecular testing
using the polymerase chain reaction (PCR). This test can detect
minute quantities of HCV RNA. HCV RNA is present in blood as
early as 1 to 2 weeks after infection.

PCR-based testing is classified as either qualitative or quantitative.
Qualitative assays can detect as few as 100 HCV RNA copies per
milliliter. The results are read as either positive or negative.
Quantitative assays, on the other hand, provide an estimate of
viral load. The results state the number of HCV RNA copies, which
is quite variable from one assay to another. The lower limit that
can be detected ranges from 500 to 2,000 HCV RNA copies per
milliliter.

The genetic heterogeneity of HCV has lead to the recognition of
at least six distinct, major genotypes of the virus, as well as
numerous subtypes. However, homology among all HCV isolates
is about 70%. Sequence homology is about 95% within each
genotype and 80% within each subtype.

The various genotypes have geographic and epidemiologic
differences. Genotypes 1 through 3 are more prevalent in Western
countries and the Far East. Genotype 4 is found predominantly
in the Middle East and parts of Central Africa. Genotypes 5 and
6 are most common in Southeast Asia and South Africa.

Hepatitis C

Hepatitis D

Hepatitis D virus (HDV), an RNA virus, is unable
to replicate on its own and requires HBV. Thus, it
can cause disease only in patients with HBV
infection. In North America, it is most often
recognized in injecting drug users. HDV can occur
as a "superinfection" in patients with underlying
chronic HBV or as a "coinfection" during acute
HBV infection.

The major significance of HDV infection is the
propensity to worsen the manifestations of HBV
infection. Fulminant hepatitis is more likely to
develop in the patient with acute HBV infection
who is coinfected with HDV. Also, the patient with
chronic HBV who becomes superinfected with HDV
may have an acute worsening of liver disease and
a more rapid progression to cirrhosis.

Diagnosis of HDV infection revolves around the
identification of antibodies. Antibodies to hepatitis
D antigen (anti-HDV) are detectable in only one
third of HDV infections. Although antibody tests
cannot differentiate between coinfection and
superinfection, certain clues can be helpful. Because
the production of anti-HDV can be delayed, testing
for anti-HDV should be repeated if the clinical
picture suggests HDV infection, such as severe
hepatitis in an injecting drug user with HBV
infection. In patients with coinfection, high IgM
anti-HBc titers and biphasic transaminase elevations
may coexist and may represent separate hepatic
insults by the two viruses.

Hepatitis E

Hepatitis E virus (HEV) is a very unusual cause of
acute hepatitis in the United States. However,
because most cases occur in developing countries,
it should be considered in travelers returning from
abroad. Diagnosis relies on the serologic detection
of antibodies against the virus. Both hepatitis E
IgM antibody (IgM anti-HEV) and IgG antibody
(IgG anti-HEV) are detectable at the onset of illness,
although these tests are not available for routine
diagnostic use. IgM anti-HEV peaks after 5 to 6
weeks of infection and then falls slowly. IgG anti-
HEV remains present in less than half of infected
patients 14 years after infection.

MATERNAL SERUM SCREENING
THE QUAD SCREEN

Maternal serum is used to identify pregnancies at
increased risk for neural tube defects and
cytogenetic abnormalities.  Test results combined
with clinical information (gestational age, maternal
weight, race, multiple gestation) can yield an
estimate of risk for having an infant with Down
Syndrome or other abnormality.  Recently, another
marker was added to the Triple Test strategy.  The
addition of Dimeric Inhibin A (DIA) will improve
detection and reduce false positive prenatal
screening.   Primarily the placenta produces DIA
in pregnancy.  Increased levels are associated with
a greater risk for Down Syndrome.  DIA levels are
more stable during the second trimester than levels
of other biochemical markers.  The use of four
biochemical markers is called the Quad Test or
Quadruple Test and consists of alpha-fetoprotein,
unconjugated estriol,  human chorionic
gonadotropin,  and dimeric inhibin A.

The Quad Test is a screening test, not a diagnostic
test.  Screening tests do not establish that an
individual has a given condition.  Rather, they
provide information to make an assessment of the
probability that the condition exists.  The diagnostic
test to detect chromosomal abnormalities is
cytogenetics, which requires either an
amniocentesis or a chorionic villus sampling.
Because these are invasive procedures with risks
the screening test is offered to
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