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MEDICAL NECESSITY DOCUMENT ATION

Federal and State reimbursement regulations require that all tests ordered be documented asmedically necessary
for the care of the patient. Failure to do so can result not only in failure of reimbursement to the Hospital but also in
governmental audit of the billing practices of the health care provider. The documentation for laboratory testing requires,
at a minimum, (a) that the signature of the person legally authorized to order the tests is included either on the order
requisition or in the chart where therationale for the test ordering is included (usually the standard daily or outpatient
note); (b) that the order clearly includes the name of the responsible attending physician; and (c) that the order slip or
electronic process indicates the diagnosis for which the speciŒc test is requested, preferably as the ICD-9 code associated
with the diagnosis.

Updated: Sep-2007

MEDICARE AD VANCE BENEFICIAR Y NOTICE

Medicare will only pay for laboratory services it determines to be reasonable and necessary under Medicare Law.
If Medicare determines that any of the ordered services, although they would be otherwise covered, are not reasonable
and necessary under Medicare program standards, Medicare will likely deny payment for these services. If a physician
orders a test which may not be a covered service, the Hospital may not be reimbursed for the test, unless the patient
signs, in advance, a speciŒc waiver, stating that he/she understands that he/she may be Œnancially responsible for such
testing if ordered.

Updated: Sep-2007

SPECIMEN COLLECTION

This manual contains basic information on the substrate (e.g., blood, plasma, urine, etc.), collection container, and
minimum volume for optimal performance of laboratory tests. (Note that when multiple tests are requested on a single
specimen, the specimen volume needed may be less than the sum of required volumes for individual tests. Check with
laboratory if obtaining adequate blood volume is problematic.) For tests with unique collection requirements, please
contact the appropriate laboratory for special instructions and/or containers

Below are the tubes most commonly used for samples whose collection requires phlebotomy. When more than one tube
type is listed in the manual the Œrst listing is the preferred container. (Note: For stat electrolytes, BUN, creatinine, and
glucose, a light green top tube is preferred. A gray top tube is preferred for fasting glucose, glucose tolerance, and
routine outpatient glucose determination.) When drawing several different tubes, the preferred draw order is: blood
culture, red top, blue top, yellow top, light green top, lavender top, Gray top

Updated: Sep-2007

BLOOD DRAWING TUBES

Tube Top Color Anticoagulant

Gray Sodium Fluoride, Potassium Oxalate
Green Lithium Heparin
Light Blue Buffered Sodium Citrate
Lavender Potassium EDTA
Light Green PST Gel and Lithium Heparin
Pink Potassium EDTA, (Blood Bank)
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Tube Top Color Anticoagulant

Red None
Royal Blue w/ Lavender Label EDTA, Trace Metal Free
Royal Blue w/ Red Label None, Trace Metal Free
Royal Blue w/ White Label Sodium Heparin, (Genetics)
Yellow ACD (Acid Citrate Dextrose) - Tissue

Typing
Red/Yellow EDTA, Ascorbic Acid

Updated: Sep-2007

URINE COLLECTIONS

Spot urines are random samples of urine collected at any time. Timed urines are urines collected carefully over a
Œxed time, usually 24 hours. (The use of a 24 hour period eliminates •uctuations due to diurnal variations in excretion of
many components.) At the start of a timed collection, the patient should void and the urine should be discarded. Thus,
urine formed before the beginning of the collection period is not included in the collection. Subsequent urine specimens
are collected into an appropriate container including a Œnal void at the end of the collection period

Many timed urine collections require special preservatives or refrigeration during the collection to avoid degradation of
the analyte over the prolonged collection period. Be sure to collect the urine with the appropriate preservative or an entire
day's worth of effort may be invalidated. Appropriate containers for spot urine collections are available on the •oors.
Containers for timed collections requiring no preservative are to be ordered from the hospital storeroom by the patient
care area. Containers with preservatives may be obtained from Clinical Chemistry. Some specimens are preserved with
acid or alkali. Patients and medical staff should be reminded to avoid contact with these preservatives and to wash
immediately with copious amounts of water should contact occur.

Updated: Sep-2007

SAFETY CONSIDERATIONS

Blood, urine, body •uids, and fecal specimens may harbor a variety of pathogens. Hepatitis B virus and human
immunodeŒciency virus are of greatest concern; however, many other infectious agents may also be spread through
contact with specimens submitted to the laboratory. For the safety of all who handle these specimens, and incompliance
with federal guidelines, we cannot accept specimens that are leaking or that have the outside of the specimen container
or the accompanying requisition contaminated. No specimen is to be submitted in a syringe, with or without an attached
needle, except for blood gases submitted in a syringe with a safety closure. Specimens must be transported to the
laboratory in asealedbiohazard plastic bag. Specimens "tubed" to the laboratory must be in a sealed biohazard bag, be
cushioned withfoam, and be in a completely closed carrier.

Updated: Sep-2007

OUTREACH

Laboratory Medicine@YNHH offers, through its Outreach section, a valuable reference test resource for both
community physicians and area hospitals. A wide variety of the most technically current testing is accessible to patients,
not only in-house, but also as oupatients through their private physicians. This menu is also available to other hospitals
where requests for such specialized testing are not sufŒcient to require in-house setup. State of the art testing is offered in
Flow Cytometry, Molecular Diagnostics, Special Hematology and Coagulation, Chemistry, Virology, and Microbiology.
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Sophisticated Prenatal and Perinatal screening is also available.

Test results are available 24/7 via MDLink, a hospital web-based system offered free of charge to area physicians and
hospitals. For more information on this service, please contact Paula Burns at (203)688-8844.

Our Shoreline Medical Center at 111 Goose Lane in Guilford provides both an urgent care facility and a fully staffed
draw station and satellite laboratory. They can be reached at (203)453-7123 for urgent care and (203)453-7160 for the
draw station and lab.

Questions involving laboratory requisitions, specimen requirements and pickup, and other available laboratory services
should be directed to (203)688-8518.

Updated: Sep-2007

PHLEBOTOMY

Routine blood drawing for inpatients is the responsibility of theCare Delivery Team(physicians, nurses, patient
care associates) assigned to the individual patient care unit.

Outpatient phlebotomy is provided in phlebotomy areas located in the Primary Care Center, the Children's Hospital,
Yale Physicians Building, and the Admission Center. Services are provided weekdays, 8AM to 4PM. Bleeding times are
available by special request in advance; for inpatients >5 years through YPB phlebotomy (8-5006), and outpatient
pediatric patients >5 years through Children's Hospital phlebotomy (7-1112). Bleeding times are also performed in the
Admission Center for the Center, Express Admission Service, and Preadmission patients only. Bleeding times are
performed weekdays, 8:30 a.m. to 2:30 p.m. EKG's are also provided in the Yale Physician's Building from 7:30 a.m. -
5:00 p.m. during operation hours. For additional patient convenience, the additional outpatient phlebotomy - only
laboratory service centers are listed below.

Yale Physicians Building Long Wharf Drawstation
800 Howard Avenue 150 Sargent Drive
New Haven, CT 06510 New Haven, CT 06511
203-688-5006 203-688-1009
M-F 7:30 a.m.-5:00 p.m. M-F 8:00 a.m.-6:30 p.m.

Saturday 9 a.m.-1 p.m.

Shoreline Medical Center Drawstation North Haven Drawstation
111 Goose Lane 100 Broadway
Guilford, CT 06437 North Haven, CT 06473
203-453-7160 203-239-0792
M-F 7 AM-5:00 PM M-F 8 AM-4:30 PM
Saturday 8 AM-Noon Closed from Noon-12:30 PM

Temple Street Drawstation Madison Drawstation
40 Temple Street Ground Floor East Shore Medical Building
New Haven, CT 06504 6 Woodland Road
203-688-3183 Madison, CT 06443
M-F 8:30 AM - 5 PM 203-318-3580

M-F 7 AM- 4:00 PM
Closed 12:00 PM - 1 PM
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Materials Management has the responsibility for the operation of the tube system used to deliver specimens to the
laboratories. Questionsregarding the tube system should be directed to Materials Management (8-2233). However,
questions concerning missing or delayed specimens should be directed to the individual laboratories and/or to the
laboratory specimen receiving area.

Updated: Sep-2007

SPECIMEN LABELING

All specimens submitted to the Clinical Laboratories must have the specimen container labeled with the patient's
full name and unit number, as well as the current date and time of collection.(The patient's birth date may substitute for
the unit number if the unit number is not available.) The requisition must also contain the above information, the name of
the physician or other authorized person requesting the test, the time of collection, and diagnosis, if available. Specimens
with an electronic requisition (i.e., ordered on a CCSS terminal) must carry the computer-generated label corresponding
to that requisition. If a specimen is sent in multiple containers, each container must be labeled.The patient identiŒcation
label must be afŒxed directly to the specimen tube or container. A requisition slip attached to the specimen isNOT an
adequate label. It often becomes separated from the specimen by the time it reaches the laboratory. For the safety of the
patient, the laboratory cannot analyze specimens which arrive with inadequate or discrepant identiŒcation. In such cases
a new specimen must be obtained

Labeling requirements for theBlood Bank are more stringent.SpecimensSHOULD be submitted in pink top tubes.
The labelMUST include the patient's full name and unit number (or date of birth, if the unit number is unavailable), as
well as the current date and the signature or Œrst initial and last name of the person drawing and labeling the specimen.
Addressograph or CCSS labels are acceptable provided the label containsALL appropriate informationAND the
signature or Œrst initial and last name of the caregiver collecting the specimen. Addressograph labels do not always Œt on
the tubes. ALL required informationMUST be on the tube when it arrives in the Blood Bank. Improperly labeled
specimens will not be used

Physicians are also reminded that the patient's consent must be obtained and documented before an HIV antibody test is
requested. Hepatitis/HIVtesting is carried out in Virology

Specimens submitted to Microbiology must also include the diagnosis and the exact anatomic site from which the
specimen was obtained. This information may be on the requisition, rather than the label. For blood culture bottles, do
NOT cover the barcode with the patient label.

Updated: Sep-2007

TURNAROUND TIMES

Laboratory Medicine has the responsibility for simultaneously processing many test requests, and has set up
testing schedules that optimize frequency of test performance with regard to clinical needs and within the constraints of
available resources.Target turnaround times are listed for many tests, and re•ect the time between receipt of the
specimen in the laboratory and availability of the result on the laboratory computer. Often, the results will be available
sooner than the target time. Where turnaround times are not given, we attempt to adhere to the following: For testing that
is performed around the clock, routine results will be available within 4 hours of specimen receipt. For tests listed as
being available stat, results will be available within one hour of specimen receipt, provided stat testing has been
requested. (Stat performance of tests without listed stat availability must be arranged with the laboratory. The time of
result availability will be estimated at that time.)For tests performed daily, or less frequently, results will generally be
available in the afternoon of those days on which the test is performed, provided the specimen is received prior to the
listed cut off time. Results for specimens received after the cut off time will be available in the afternoon of the next day
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on which the test is performed

For microbiology specimens submitted for culture, the minimum turnaround time is 24 hours from the time of receipt.
Note that many specimens may be reported as showing "no growth" in the Œrst 24 hours. For mycology, parasitology, and
tuberculosis specimens, 6-8 weeks may be required before they are considered to be negative. During this time, these
tests will receive a designation of "pending."

Updated: Sep-2007

REPORTING OF RESULTS

Results for inpatients are reported in the hospital computer (Sunrise or SCM) as soon as they are available

Clinic/Practice Copy

Results for outpatients are mailed to the appropriate clinic or physician's ofŒce from which the test was ordered, except
for clinics on Centricity EMR (Logician) for which results are sent electronically

Physician Copy

If a particular physician wishes to have a duplicate copy of his/her outpatient results sent to a second ofŒce address,
please contact the laboratory to make these arrangements

Telephoning Critical Values

Results suggesting a condition which represents an immediate threat to the patient's health will be reported directly by
telephone to the physician, nurse or PA responsible for the patient. See which results are telephoned by each laboratory
by checking the relevant part of this section, or

http://info.med.yale.edu/labmed/clinical/labman/labman-toc.html

If SCM is down, results can be obtained through Direct Lab Access. The use of the laboratory computer system is
described more fully in the topic entitledCCSS LABORATORY INFORMATION

When computer access is not available, laboratory results may also be obtained by directly calling the laboratory
responsible for performing the test:

Clinical Laboratory Inter nal Phone Number

Blood Bank 8-2443
Chemistry 8-2444
Hematology 8-2434
Immunology 8-2440
Microbiology 8-2460
Prenatal Lab 4-9884
Virology 8-3524

When requesting results by telephone, please provide the patient's name and unit number

Updated: Sep-2007

DRUG ABUSE TESTING

Testing for drugs of abuse is regulated by a variety of state and federal laws. No result is considered deŒnitively
positive until it is conŒrmed by a second, independent method. At least 20 mL of urine is required to allow initial testing
as well as conŒrmation. Initial results that have not yet been conŒrmed will be released only if medically necessary.
Results may be provided by telephone to providers who are licensed to order laboratory testing and are directly caring for
the patient.The laboratory must be able to conŒrm the identity of the provider prior to such release. Drug abuse testing
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is provided for medical purposes only. Results should not be used for legal purposes.

Updated: Sep-2007

THERAPEUTIC DRUG LEVELS
The informational value of drug levels is greatly enhanced when levels are obtained at the most appropriate times.

Listed below are our recommendations for sampling times for commonly monitored drugs. We hav e also indicated
approximate times to achieve steady state, since levels obtained after steady state is reached have long term predictive
value

Theactual time the specimen was obtained must be known to interpret the level, whether the specimen was drawn at the
optimal sampling time or not. The actual time of draw should be entered on the requisition by theperson obtaining the
specimen. This will ensure that the draw time is entered into the patient's record along with the serum concentration. In
addition, it should be indicated whether the draw is a peak or trough, when appropriate, so that this information may also
be recorded with the level. For greatest utility, the best time to draw a trough level is just before the next dose. For
convenience, trough levels may be obtained from 0-30 minutes before the dose, provided the actual time of draw is
indicated on the requisition. Except where otherwise indicated, peak levels should be drawn 30 minutes after an IV dose
and 1-2 hours after an oral dose

AMINOGLYCOSIDES (Gentamicin, Tobramycin, Amikacin): Draw peak 30 minutes after completion of a 30-minute
infusion. Draw a trough just before the next dose. With normal renal function, steady state is achieved within 16 hours

AMIODARONE Therapeutic range refers to trough levels. Steady state is reached in 2-6 months, or sooner if a loading
protocol is followed

CARBAMAZEPINE Peaks and trough should be within therapeutic range. Because time to peak is highly variable,
only trough levels should be routinely monitored. These should be maintained in the lower portion of the therapeutic
range. Steady state is reached after 2-6 days

CHLORAMPHENICOL Both peak and trough levels are needed. Draw peak levels 2-3 hours after an oral or IV dose.
Draw trough levels just before the next dose. Steady state is usually achieved in 12-36 hours

CYCLOSPORINE Both peak (collected two hours after dose) and trough levels may be utilized. Appropriate levels
vary with indication and concurrent immunosuppressive therapy. Steady state is usually achieved in 1-2 days

DIGOXIN Draw trough level; or draw random level no earlier than 4 hours after an IV dose or 6 hours after an oral dose
(It is often convenient to give the dose in the evening and obtain the level in the morning). With normal renal function,
steady state is usually achieved within 1 week

ETHOSUXIMIDE Obtain trough or random level. Steady state is reached after 1-2 weeks

LAMOTRIGINE Therapeutic range is not well deŒned. Steady state is reached in 5-8 days

LIDOCAINE Therapeutic range refers to levels obtained at any time after steady state is reached during a continuous IV
infusion. Steady state is usually reached in 2-3 hours with a loading dose or 6-12 hours without a loading dose

LITHIUM Therapeutic range refers to levels drawn 12 hours after an oral dose. With normal renal function, steady state
is usually achieved in 3-6 days

METHADONE Therapeutic range refers to trough levels. Steady state is reached in 3-6 days

METHOTREXATE Obtain levels at times prescribed in protocol

PHENOBARBITAL Obtain trough or random level. Steady state is reached after 1-3 weeks

PHENYTOIN A lev el should be obtained after a loading dose.Additional trough levels should be obtained 2-3 days
after initiating therapy and every 3-7 days thereafter until steady state is reached. At steady state, measure trough or
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random levels. Time to steady state may vary from 1 to more than 4 weeks

PRIMIDONE Therapeutic range refers to trough levels at steady state. Steady state levels of primidone are usually
achieved in 2-3 days, but steady state levels of the active metabolites PEMA and phenobarbital require 1-4 weeks

PROCAINAMIDE During a continuous infusion, sample 30 minutes after a loading dose, at 2 hours, at 12-24 hours,
and at any time after steady state is achieved. During intermittent oral dosing, peak and trough levels of both
procainamide and the metabolite, N-acetylprocainamide, should be within the therapeutic ranges.Because time to peak
is highly variable, particularly with sustained release formulations, only trough levels should be routinely monitored.
They should be maintained in the lower half of the therapeutic range. Additional measurements (nominal peaks) are
made if and when signs of toxicity are noted. With normal renal function, steady state is usually achieved within 24
hours

QUINIDINE Both peak and trough levels should be within the therapeutic range. Because time to peak is highly
variable, particularly with sustained release formulations, only trough levels should be routinely monitored. They should
be maintained in the lower half of the therapeutic range. Additional measurements (nominal peaks) are made if and when
signs of toxicity are noted. With normal hepatic function, steady state is usually reached within 24-48 hours

SIROLIMUS Therapeutic range refers to trough levels and may vary with indication and concurrent immunosuppressive
therapy. Steady state is usually achieved in 1-3 weeks

TA CROLIMUS Therapeutic range refers to trough levels and may vary with indication and concurrent
immunosuppressive therapy. Steady state is usually achieved in 3-12 days

THEOPHYLLINE During a continuous infusion, sample 30 minutes after loading dose, at 4-6 hours, at 12-18 hours,
and at any time after steady state is achieved. During intermittent dosing with aminophylline elixir, measure both peak
and trough levels. Both should be within the therapeutic range. With sustained release preparations, time to peak is
highly variable. Trough levels only need be monitored. They should be maintained in the lower half of the therapeutic
range. Additional measurements (nominal peaks) are made if and when signs of toxicity are noted. Steady state is usually
achieved within 1-2 days

TRICYCLIC ANTIDEPRESSANTS (Amitriptyline, Nortriptyline, Imipramine, Desipramine): Therapeutic ranges
refer to trough levels at steady state. With amitriptyline or imipramine, the ranges refer to the total concentration of the
parent drug and its active metabolite (nortriptyline or desipramine, respectively). Steady state is usually achieved within
1-3 weeks

VALPROIC ACID: Therapeutic range refers to trough levels at steady state. Steady state is usually achieved in 2-3 days

VANCOMYCIN Vancomycin peak levels are rarely indicated. The peak therapeutic range refers to peaks drawn 30
minutes after a 60-minute infusion. Because vancomycin is in a distribution phase at this time, concentrations are
changing very rapidly. Failure to adhere rigorously to infusion and sampling time results in values that are not readily
interpreted. Because the peak is drawn during the distribution phase, it is not useful for pharmacokinetic calculations. All
requests for vancomycin levels must be discussed with the Pharmacy (688-2245). Troughs are drawn just before the next
dose. With normal renal function, steady state is usually achieved within 24 hours.

Updated: Sep-2007

REFLEX TESTING
Ordering certain tests may result in the performance of additional tests. In some instances, this may happen

automatically, as in the performance of volume measurements on all timed urine specimens, or in the quantitation of both
a parent drug and its active metabolite (e.g., procainamide and N-acetylprocainamide). Such tests are considered as part
of the requested analysis. In other instances, additional testing is performed selectively, based on the results of the initial
tests. Examplesof this would be identiŒcation of an organism detected by blood culture, performance of
immunoelectrophoresis to identify a monoclonal band newly discovered on electrophoresis, or conŒrmation of a positive
result of drug abuse screening.Re•ex testing of this type will result in additional charges when the testing is performed.
This type of re•ex testing is only done in circumstances in which the follow up test is almost invariably medically
indicated (or legally required, in the case of drug abuse testing). Test descriptions in this manual indicate those tests that
may engender re•ex testing. If you believe that such re•ex testing is not indicated for your patient, please notify the
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laboratory when ordering the test

Manual differentials are added (re•exively) if NO previous manual differential was performed,AND a CBC with
automated differential showed signiŒcant hematological abnormalities.

Updated: Sep-2007

CLINICAL PATHOLOGY CONSULTATION
Several specialized laboratory tests require physician interpretation of the primary data in order to be

diagnostically useful. Analogous to a request for a chest x-ray which includes the request for radiologist interpretation,
ordering of these specialized tests includes the request for a pathologist interpretation. Such tests include some protein
and immunoelectrophoreses, •ow cytometry assays, molecular diagnostic assays, specialized coagulation tests, and some
•uorescence and other morphologic assays. These are indicated, space permitting, under the individual test listings in
this manual.

Updated: Sep-2007

DAILY LABORATORY REPORTS AVAILABLE IN THE HOSPITAL COMPUTER
Results are entered into the hospital computer system as soon as they are available. Paper reports are no longer

printed for inpatient and emergency department test results that are available in the computer. Paper reports are also not
printed for clinics that use an electronic medical record (EMR) such as Centricity EMR (previously Logician)

Updated: Sep-2007

PAPER LABORATORY REPORTS
A. Specialized Test Reports: For test results that are NOT in the computer (some specialized tests, including

reference laboratory tests), paper reports are delivered daily to the inpatient •oors via the tube system. These reports
should be placed in the patients' charts. These test results are generally referred to in the computer as S.R., or "Separate
Report"

If the patient has been discharged, or is an outpatient, specialized test reports are sent to the ordering physician, and to
the Medical Records Department to be Œled in the patients' charts. These are the only laboratory reports that are Œled in
the patient's Medical Record

B. Outpatient Reports: For outpatient locations not using Centricity EMR, paper reports for test results in the computer
are generated daily and sent to the submitting location. The Clinics can Œle these reports in the Clinic chart or discard
them once they hav ebeen checked.

Updated: Sep-2007

SCM/CCSS LABORATORY INFORMATION
The results of all laboratory tests ordered on the CCSS tab of the SCM application are available from any Clinical

Workstation. Ordering of tests and retrieving results are covered as part of SCM/CCSS training.Below are some
reminders to help avoid misunderstandings and delays.

ORDERING Most tests are found on the COMMON LAB TESTS screens.Less common tests can be light-pen
selected from the alphabetic listings. Infrequently ordered tests must be typed-in. Do NOT use the type-in method for
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tests that are in the alphabetic listings, as this can cause difŒculties and delays

TOMORROW SCHEDULE; Outside of ICU's, use selections that schedule tests for TOMORROW whenever possible.
This allows tests to be batched together into a single venipuncture

ACCEPTABLE LABEL; CCSS label must contain patient name, unit number, specimen (spm) number, date, time of
collection, and the initials of the person obtaining the sample. Specimens submitted without a visible name are
unacceptable

EXTRA LABELS; If more labels are printed than are needed for the number of tubes drawn, place the extra labels on an
index card and send them along with the specimen.THEY CONTAIN SOME OF YOUR TEST REQUESTS. If the
label does not accompany the specimen, the lab cannot connect the tests on the label with the specimen, and they will not
be completed

LABEL LENGTHWISE; Put labels lengthwise along the length of the tube directly over the manufacturer's label, close
to the stopper end of the tube. (The patient's name should run along the tube,NOT around it.) Misoriented labels prevent
reading the barcode, and this causes delays

COLLECTION TIMES; Collection times are required for some tests, and should be given on all bloods drawn. The
most reliable way to identify the date and time is toSTATUS it as COLLECTED in the CCSS terminal. At the very
minimum, write the time and date on the label!

SPECIAL HANDLING; Information for special handling for some laboratory tests is printed on the CCSS specimen
pick-up sheets, e.g., placing the sample on ice or in warm water

EXTRA TUBES; If multiple tubes are required for testing, each tube submitted must have patient identiŒcation. One
specimen must have the CCSS label and the remaining containers must be labeled with the patient name and unit
number, either handwritten or addressograph stamp

BACK-UP PROCEDURE (CCSS DOWN); When the CCSS system is down, use the multi-part, 8 1/2 by 11 CCSS
Down Time Requisition. Stamp the Down Time Requisition with patient Addressograph plate. Specify tests needed,
•oor, and physician's name. One copy of the Down Time Requisition is required for each laboratory receiving
specimens. Make sure the physician's name is clearly readable.Without this, patient results will not be available through
CCSS terminals

CODE 5/CODE 7 REQUISITIONS; Requisitions for requesting tests during a code situation are located on the code
carts. Print patient's name, unit number, and location clearly on the card.Since these requests are consideredSUPER
STAT, a phone number should be provided to facilitate reporting of the results

ADDING TESTS; Once a specimen has reached the laboratory, tests can be added only by telephone.Federal
regulations, however, require written confirmation within 30 days, either on a general or lab-specific requisition
slip, or electronically through CCSS verification of unsigned orders. Therapeutic drug assays on plasma may be
added up to 12 hours after draw. These drugs include: Overdose panel, TCA screen, amytriptyline, nortryptyline,
desipramine, imipramine, phenytoin, phenobarbital, carbamazepine, amiodarone, lamotragine, and chloramphenicol

TEST INFORMATION; Information concerning the tests offered by the laboratory is available through the Clinical
Workstation. Choosing the alphabetic option "L" and then selecting the "Lab Manual List of Diagnostic Tests" will place
you directly in the Lab Medicine list of lab tests and reference documents.

DIRECT LAB ACCESS; Direct access to the laboratory's computer system is available when the SCM/CCSS system is
down, allowing for retrieval of results for outpatients or previous admissions and graphing of recent patient data. This is
available Clinical Workstations with pull down menus identiŒed asClinical Labs. You must know the patient's unit
number. See below for further information.

QUESTIONS/PROBLEMS These are usually handled by the Help desk (8-4357). In addition, the individual
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laboratories can provide help on speciŒc problems.

Updated: Oct-2007

LABORATORY INFORMATION TERMINALS AND SCM/CCSS DIRECT LAB ACCESS
The Department of Laboratory Medicine Computer Operations supports terminals at speciŒc locations within the

hospital, and provides direct access to the laboratory system through Clinical Workstations with pull down menus
identiŒed as *Clinical Labs".

These terminals provide access to laboratory results on individual specimens, graphs of recent laboratory results for
single tests, and antibiotic susceptibility information on microorganisms

The inquiry program presents a main service menu:

YNHH Clinical Laboratories Information System
S E R V I C E  M E N U

Please, note the date, time, and patient ID of the specimens

C Chemistry results
H Hematology results
I I mmunology results
M Microbiology results
V Virology results
B Blood bank results
P Prenatal results
R Blood Gas results
L Yale Labs results
G Graphic trend display.

D Date to work back from.

U new Unit number N patient access by Name

S Supplemental information
X eXit

Enter selection:

These are the main functions available. They are selected by entering a single letter, followed by the "Return" key

The "Return" key is abbreviated <CR>, and may be labeled on the keyboard as "Enter", "Return", "Carriage Return", or
with a down and left broken arrow, depending on the terminal. It is located in the same position as the Carriage Return
key on an electric typewriter, and has the analogous function of Œnishing an entry

Unit Number
Enter U to set the patient's unit number. The program will ask for the number; enter the 6 or 7 digits, without spaces or
dashes, and press <CR>
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Laboratory Results
Enter C, H, I, M, V, B, P, R, OR L to retrieve results for the current unit number from one of the laboratories. The test
results for each specimen will be displayed in reverse chronological order, starting with the most recent. The starting date
may be changed by entering D and the desired starting date, when prompted. The lab's data base goes back about one
year and includes previous admissions and outpatient visits, so be sure to check the date on each specimen

Graphing of Results
Enter G to display a graph of results for a single test over time. The program will stay in whatever lab is current and ask
you to pick a test number. A list of test numbers is displayed by typing L. The graph is limited to recent test results. The
date range and reference range are displayed in the upper right portion of the screen

Supplemental Information
Entering S brings you to the supplementary information services menu:

YNHH Clinical Laboratories Information System
Supplementary Information Services Menu

C computer based Consultation

A Antibiotic susceptibilities

X eXit to main menu

? Display This Menu

Enter selection:

It works like the main service menu. Functions are selected by entering a single letter, followed by the "Return" key

Antibiotic Susceptibilities
Enter A to retrieve statistical information on susceptibilities of microorganisms isolated at YNHH to selected antibiotics.
You will be prompted to enter an organism name. If you enter a name which could refer to more than one organism, you
will be asked to choose from a numbered menu. Enter the number corresponding to the organism you are interested in.If
50 or more isolates were observed for a subject organism during the previous three month period, the susceptibility
pattern obtained for that three month period is used; otherwise, the pattern for the past twelve months is used

In general, the antibiotic susceptibility of a subject organism is displayed as a percentage of the total number of isolates
tested. However, if the total number of isolates is less than 50, the susceptibility is displayed as a fraction, in order to
indicate a lesser level of statistical signiŒcance.

Updated: Oct-2007

ESTIMATED GLOMERULAR FILTRATION RATE
Reported Glomerular Filtration Rate is an estimate (eGFR) based on serum creatinine value, sex and age, using the

abbreviated MDRD (ModiŒcation of Diet in Renal Disease) equation. Its ordering and reporting is pursuant to the
provisions of the State of Connecticut Public Act 06-120 and.according to the recommendations of the National Kidney
Disease Education Program (NKDEP) at the National Institute of Health

It should only be used as a guide to recognize the potential presence of a reduced GFR. It assumes that serum creatinine
re•ects a steady state and values should only be interpreted by the provider within the clinical context for each patient,
including their implications on clinical care. This is relevant for elderly patients who may have lower eGFR values. This
is also relevant upon interpreting values reported for hospitalized patients who frequently are not in steady state
conditions. In addition, various GFR estimating equations, including MDRD, appear to overestimate true GFR in ill
hospitalized patients. Patients with End Stage Renal Disease may have an eGFR value automatically reported by the
laboratory system but should be considered an irrelevant value, especially in anuric patients. No values will be reported
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for patients younger than 18 years

The eGFR could be higher by 21% on average (1.212 MDRD equation factor) for an African-American individual than
the value reported. A GFR <60 ml/min/1.73m2 denotes Chronic Kidney Disease (CKD) if present for three or more
months. Values above 60 ml/min/1.73m2 will be reported only as GFR > 60 ml/min/1.73m2 given the inaccuracy of
estimates at higher GFR levels. A GFR > 60 ml/min/1.73m2 may still be associated with CKD if other abnormalities are
present such as proteinuria or microalbuminuria. This estimated GFR value is generated normalized to 1.73 m2. This
may not be appropriate for patients with extremes of body size (BSA). MDRD equation-eGFR may be an underestimate
in individuals with normal GFR. Additional information is available at http://www.nkdep.nih.gov

Formula utilized at YNHH:

GFR = 186 X (Scr)-1.154X (age)-0.203X 0.742 (if the subject is female)

References:

1) Stevens L et al: N Engl J Med 2006; 354:2473-83

2) Levey et al: Ann Intern Med 2003;139:137-47

3) Poggio, E et al: Am J Kideny Dis 2005; 46: 242-252

4) National Kidney Disease Education Program. Laboratory professionals: Creatinine Standardization Program.
(Accessed July 12, 2006, at http://www.nkdep.nih.gov/labprofessionals/index.htm)

Updated: Sep-2007

ANTICOAGULANT MONITORING
Warfarin Warfarin (Coumadin®, Bristol-Myers Squibb) is monitored by the international normalized ratio (INR),

which is calculated from the prothrombin time (PT). The INR was developed to account for the variability among PT
reagents (thromboplastins) used by different laboratories, which gives rise to varying PT results for the same intensity of
anticoagulation. The INR, therefore allows for standardization of warfarin monitoring between laboratories. The INR is
calculated from the following formula:

INR = (patient PT/mean normal PT)ISI

where ISI is the sensitivity measure of the particular thromboplastin used by the lab performing the PT. The INR is
reported out automatically with the PT.

The target INR for most anticoagulation indications is 2.0 - 3.0. For some patients at very high thrombotic risk, the target
INR is 2.5 - 3.5.

See the following references for complete guidelines on target INR ranges and warfarin monitoring:

Ansell et al., The pharmacology and management of the vitamin K antagonists. The seventh ACCP conference on
antithrombotic and thrombolytic therapy. Chest2004;126:204S-233S.

Buller et al., Antithrombotic therapy for venous thromboembolic disease: The seventh ACCP conference on
antithrombotic and thrombolytic therapy. Chest2004;126:401S-428S.

Deebet al., Antithrombotic therapy in valvular heart disease - native and prosthetic. The seventh ACCP conference on
antithrombotic and thrombolytic therapy. Chest2004;126:457S-482S.

http://www.coumadin.com (includes link to warfarin package insert)

Heparins
Unfractionated heparin
Therapeutic unfractionated heparin anticoagulation intensity is monitored by the aPTT, which is used as a surrogate
measurement for the anti-Xa activity. The therapeutic range for heparin is an anti-Xa activity level between 0.3 and 0.7
units/ml. This corresponds to an aPTT of approximately56 - 96 seconds at YNHH. The aPTT should be measured every
six hours during the Œrst 24 hours of heparin therapy, six hours after any dose change and at least once daily while
receiving a stable intravenous dose by continuous infusion. Occasional patients will not exhibit satisfactory aPTT
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prolongations despite escalating doses of heparin. This heparin resistance is often present in patients with systemic
in•ammation who have high levels of circulating acute phase reactants. Acute phase proteins bind heparin and neutralize
its anticoagulant activity. In addition, factor VIII is often increased as an acute phase reactant and may falsely decrease
the aPTT. An anti-Xa level may be helpful if heparin resistance is suspected. Heparin resistance does not occur with low
molecular weight heparins, because plasma protein binding to these smaller molecules is minimal.

Rarely, therapeutic unfractionated heparin is administered twice daily via the subcutaneous route. Heparin absorption is
variable in this situation, but dose adjustments based on aPTT measurements six hours after dosing have been used
successfully in clinical trials.

Subcutaneous prophylactic heparin is generally administered without laboratory monitoring. In the event of bleeding
complications in patients receiving prophylactic doses, however, the aPTT can be used to assess the intensity of
anticoagulation.

Low molecular weight heparins (LMWH)
Low molecular weight heparins (enoxaparin (Lovenox®, SanoŒ-Aventis), dalteparin (Fragmin®, PŒzer), tinzaparin
(Innohep®, Pharmion), fondaparinux (Arixtra®, GlaxoSmithKline) are administered without laboratory monitoring.
Their near 100% bioavailability via the subcutaneous route and low plasma protein binding allow for consistent
anticoagulation with Œxed, weight-based dosing without monitoring in most patient populations. Low molecular weight
heparins prolong the aPTT only minimally because of their low anti-IIa activity relative to anti-Xa activity; therefore, in
the rare circumstance in which laboratory monitoring is advisable, the aPTT cannot serve as a surrogate for anti-Xa
activity, and anti-Xa activity must be measured directly. Most clinical trials in which low molecular weight heparins were
used to treat acute venous thromboembolism did not use target anti-Xa levels to guide dosing, hence therapeutic levels
have been determined retrospectively. The table summarizes guidelines for therapeutic low molecular weight heparin
levels for the various formulations available in the US. Anti-Xa levels should be determined in a plasma sample that has
been drawn approximately4 hours after a dose of LMWH.

Drug Dosing Schedule Target Peak Anti-Xa Level (units/ml)

Enoxaparin Twice daily 0.6 - 1.0
Enoxaparin Once daily Unknown, but likely 1.0 - 2.0
Fondaparinux Once daily ~1.2 mg/L
Dalteparin Once daily 1.05
Tinzaparin Once daily 0.85

There is no clear-cut association between clinical efŒcacy and peak anti-Xa levels in the treatment of acute venous
thromboembolism; however, bleeding complications appear to be increased in patients with renal impairment at anti-Xa
activity levels >1.0 u/ml due to accumulation of drug which is normally renally excreted. The use of anti-Xa activity
levels for monitoring LMWH should therefore be limited to patients at risk for bleeding due to overdosing when standard
weight-based doses are administered, such as those with severe renal insufŒciency or obesity (weight > 150 kg). In these
cases, anti-Xa levels in steady-state should be used to guide dose-reduction to avoid exceeding recommended peak
levels. The use of unfractionated heparin with aPTT monitoring is recommended for patients with severe renal
insufŒciency. LMWH may be administered without monitoring, with no compromise in efŒcacy or safety, to patients
weighing up to 150 kg.

Monitoring prophylactic dose LMWH is not routinely performed, thus guidelines for target peak anti-Xa levels are not
available. Levels between 0.2 and 0.5 u/ml may be appropriate.

References
Buller et al., Antithrombotic therapy for venous thromboembolic disease: The seventh ACCP conference on
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antithrombotic and thrombolytic therapy. Chest2004;126:401S-28S.

Davidson et al., Effect of obesity of outcomes after fondaparinux, enoxaparin, or heparin treatment for acute venous
thromboembolism in the Matisse trials.J Thromb Haemost2007;5:1191-94.

Hirsch and Raschke. Heparin and low molecular weight heparin: The seventh ACCP conference on antithrombotic and
thrombolytic therapy. Chest2004;126:188S-203S.

Lim et al., Meta-analysis: low-molecular-weight heparin and bleeding in patients with severe renal insufŒciency. Ann
Intern Med2006;144:673-84.

Prandoniet al., Subcutaneous adjusted-dose unfractionated heparin vs Œxed-dose low-molecular-weight heparin in the
initial treatment of venous thromboembolism.Arch Intern Med2004;164:1077-83.

http://www.fragmin.com (includes link to dalteparin package insert)

http://www.lovenox.com (includes link to enoxaparin package insert)

http://www.arixtra.com (includes link to fondaparinux package insert)

http://www.innohepusa.com (includes link to tinzaparin package insert)

Direct Thrombin Inhibitors
The direct thrombin inhibitors, lepirudin and argatroban, are used for prevention and treatment of thrombosis in patients
with heparin induced thrombocytopenia. These drugs speciŒcally inhibit thrombin activity and therefore prolong both the
PT and aPTT. The aPTT is currently used to monitor the anticoagulant intensity of both of these drugs, and the risk of
major bleeding is proportional to the degree of aPTT prolongation. When overlapping with warfarin treatment, the PT
and INR may overestimate the warfarin anticoagulation effect because of the effect of the thrombin inhibitors on the PT.
This must be taken into account when transitioning from a direct thrombin inhibitor to warfarin.

Lepirudin
Lepirudin (Re•udan®, Bayer) is recombinant hirudin, a polypeptide thrombin inhibitor that is administered
intravenously by bolus followed by continuous infusion, and has a plasma half-life of approximately 80 minutes. The
target aPTT with lepirudin is 1.5 to 2.5X the midpoint of the normal aPTT range. The aPTT should be measured at
baseline before starting the lepirudin infusion, 4 hours after initiation and 4 hours after any dose change. For patients on
a stable dose, the aPTT should be measured at least once daily. Lepirudin is renally excreted; therefore, monitoring in
patients with renal insufŒciency or other risk factors for bleedinge.g severe liver disease) should be done more
frequently. Lepirudin should not be started if the baseline aPTT is >2.5X the midpoint of the normal range.

Lepirudin has only a modest effect on the PT, thus transition to warfarin may be monitored with the INR. The INR may
be decreased somewhat upon discontinuation of lepirudin, however, so this should be considered when adjusting warfarin
dose during the transition.

Argatroban
Argatroban (!GlaxoSmithKline) is a synthetic small molecule thrombin inhibitor that is administered intravenously by
bolus followed by continuous infusion, and has a plasma half-life of approximately 45 minutes. The target aPTT with
argatroban is 1.5 to 3X the midpoint of the normal aPTT range, not exceeding 100 seconds. The aPTT should be
measured at baseline before starting the argatroban infusion, 2 hours after initiation and 2 hours after any dose change.
For patients on a stable dose, the aPTT should be measured at least once daily. Arg atroban is metabolized by the liver;
therefore, monitoring in patients with hepatic insufŒciency or other risk factors for bleeding should be done more
frequently than once daily. Arg atroban should not be started if the baseline aPTT is >3X the midpoint of the normal
range.

When argatroban is used during percutaneous coronary interventions (PCI) the anticoagulant effect is monitored with the
activated clotting time (ACT). The target ACT range is 300 - 450 seconds, and should be measured 5 - 10 minutes after
argatroban bolus or infusion dose change and every 20 to 30 minutes in patients on a stable dose during a prolonged
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procedure.

Argatroban increases the INR more than lepirudin. The following formula may be used to estimate the warfarin
contribution to increased INR (INRW) when both drugs are administered concurrently:

INRW = 0.18 + 0.45(INRWA)

Where INRWA = Measured INR for a patient receiving concurrent argatroban and warfarin. This formula is associated
with an error of +/- 0.4 INR unit and is NOT valid for argatroban doses above 2 µg/kg/min. The INR due to warfarin
alone may be determined on a sample drawn 4 - 6 hours after discontinuation of argatroban.

Bivalirudin
Bivalirudin (Angiomax®, BenVenue Laboratories) is a synthetic peptide thrombin inhibitor that is administered
intravenously by bolus followed by continuous infusion, and has a plasma half-life of approximately 25 minutes.
Bivalifudin is approved for use only during percutaneous coronary interventions (PCI). The anticoagulant effect is
monitored once with the ACT, which is measured 5 minutes after the initial bolus dose. If the ACT is less than 350
seconds a second bolus dose is administered. The ACT is not generally monitored subsequently.

For complete dosing and monitoring guidelines for the direct thrombin inhibitors see:

http://www.re•udan.com (includes link to lepirudin package insert)

http://www.argatroban.com (includes link to argatroban package insert)

http://www.angiomax.com (includes link to bivalirudin package insert)

Warkentin and Greinacher. Heparin-induced thrombocytopenia: recognition, treatment, and prevention: The seventh
ACCP conference on antithrombotic and thrombolytic therapy. Chest2004;126:S311-S37.

Updated: Sep-2007

FLOW CYTOMETRY CONSULTATION
When a sample is sent for •ow cytometry, the sample is always Œrst reviewed morphologically by a clinical

pathologist (Laboratory Medicine physician). This is essential in determining the proper group of immunophenotypic
markers and •ow cytometry assays to analyze as well as for determining which cell subpopulations (lymphocytes,
myeloid cells, erythroid cells, "blast" cells, etc) should be studied. The pathologist also reviews past •ow cytometry
results on the same patient (if available in the YNHH laboratory) and, when relevant, past surgical or clinical pathology
reports on the patient (again, if available at YNHH). Finally, the clinical history is reviewed - in some cases, in order to
render the most comprehensive and accurate diagnosis, the ordering clinician will be called prior to performing the •ow
assay to ascertain key elements of the history. Thus each •ow cytometry specimen is highly "individualized" with respect
to its analysis

Because of these considerations, when •ow cytometry is ordered, it is most often best to order a "Flow Cytometry
Consultation". Underthese circumstances, the pathologist will combine all the available information, including
morphologic review of the specimen and review of old records and clinical history, and determine the most effective but
parsimonious analysis to be carried out in order to render the proper diagnosis. For example, in the case of repeat •ow
cytometry analysis looking for minimal residual disease in a patient with leukemia, it would be wasteful to carry out a
full ' leukemia panel' analysis; instead, a more limited but customized panel targeting the patient's unique leukemic
immunophenotypic and/or DNA ploidy "Œngerprint" is most appropriate. SpeciŒc designated marker panels should only
be ordered if the referring physician has already carried out the morphologic, clinical and old •ow cytometry review and
thereby feels comfortable with determining an analysis panel on that basis

Blood, bone marrow aspirate, lymph node, tissue, cerebrospinal •uid, pleural •uid, peritoneal •uid, pericardial •uid,
bronchoalveolar lavage, and apheresis products are the usual specimen types analyzed. CSF specimens generally need to
have a minimum white cell count of 10-20 cells per microliter and a minimum volume of 3 ml (at that white count) for
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adequate analysis but the laboratory should be contacted about speciŒc patient samples

Immunophenotypic studies are carried out as either a "3-color" or "4-color" correlated data analysis. Note that for ease of
reporting, only dual antigenic combinations are reported on the Œnal form but the Œnal diagnosis is rendered on the basis
of the more 'sophisticated' analysis. Similarly, although numerical results from a single 'gate', are reported, analysis of a
minimum of two gates is actually carried out and, again, used for determining the Œnal •ow cytometric diagnosis

A summary of many of the 'standard' •ow cytometry panels used is given below. Again, it is worth emphasizing that
'customized' panels are more appropriate for many patients and it is generally a better idea to leave the selection of the
panel up to the consulting pathologist

Flow Cytometry Panels

Acute Leukemia. This is most appropriate for samples with a large population of blasts. Markers include: CD2, CD3,
CD4, CD5, CD7, CD8, CD10, CD11b, CD13, CD14, CD19, CD20, CD33, CD34, CD41a, CD45, CD56, CD64,
CD22(c), CD117, myeloperoxidase, TdT, glycophorin, kappa, lambda, HLADr. If the disease is pre-B cell, then the
following are added: CD58, CD38, intracellular IgM. If the disease is mature B, then the following are added: IgM, IgD,
IgG, FMC7, CD23, CD11c, CD43. If the disease is T cell, then the following are added: cytoplasmic CD3, CD1. If the
disease is acute lymphoblastic leukemia, then a DNA ploidy study is also added. Note that for followup evaluation of
acute leukemia for possible minimal residual disease, customized •ow panels to detect an individual patient's unique
leukemic "Œngerprint" (sometimes including ploidy analysis) are usually most appropriate

Lymphoma/Lymphocytosis This is most appropriate when lymphoproliferative disease is suspected and the sample
includes a signiŒcant lymphocyte population. Markers include: CD3, CD4, CD5, CD8, CD10, CD14, CD16/56, CD19,
CD20, CD23, CD45, kappa, lambda. If monoclonal B cells are identiŒed, then the following are added: CD11c, CD38,
CD43, CD103, FMC7, IgM, IgD, IgG.If there is a CD4 lymphocytosis or a disease such as CTCL or HTLV-1 NHL is
suspected from the clinical history, then the following are added: CD2, CD7, CD45RA, CD45R0. If a CD8
lymphocytosis or NK lymphocytosis is identiŒed or the clinical history suggests LGL or other relevant disease, then the
following are added CD16, CD57, CD56, TcR delta, HLADr, CD25. If there is a suspicion of anaplastic large cell
lymphoma, then granzyme, NPM-ALK, EMA, CD25, CD30, CD38 are added. Note that for follow-up evaluation of
someone with known lymphoma, generally the basic panel or a customized panel for the patient's particular disease is
most appropriate

Myeloma/Lymphoma Appropriate if myeloma and/or lymphoma are suspected (often on the basis of an M-component
in serum).Markers include: CD3, CD4, CD5, CD8, CD10, CD14, CD16/56, CD19, CD20, CD23, CD38, CD45, CD56,
surface kappa and lambda for mature B cells, cytoplasmic kappa and lambda for plasma cells. If monoclonal B cells are
identiŒed then evaluation proceeds as indicated under Lymphoma/Lymphocytosis. If a protocol that subdivides patients
on the basis of DNA ploidy results is to be used for someone with myeloma or in those cases in which stem cell
transplant therapy is contemplated, a DNA ploidy study may also be appropriate. It should be noted that •ow cytometry
is NOT a  good quantitative technique in the differentiation between plasma cell dyscrasias (eg, MGUS vs myeloma) for a
variety of reasons; estimates of the percent plasma cell involvement should be made by morphology from the bone
marrow aspirate and/or biopsy and not by •ow cytometry techniques

CTCL Appropriate when a clinical diagnosis of CTCL has been made and initial organ inv olvement is being determined.
Markers include: CD2, CD3, CD4, CD5, CD7, CD8, CD14, CD16/56, CD19, CD25, CD45, CD45RA, CD45R0, kappa,
lambda. Followup studies on a diagnosed patient should usually involve either a customized panel or the above markers
without the kappa and lambda studies

Immunodeficiency This is most appropriate for detailed evaluation of a non-HIV+ immunodeŒcient patient. This is
NOT appropriate for simple T&B cell subsets used to follow patients with HIV disease. When T&B cell subsets are
ordered, only the numbers (percent and absolute count) are reported (CD3+, CD3+ CD4+, CD3+ CD8+, CD4/CD8 ratio
(calculated), CD16/56+ CD3-, and CD19+). There is no routine morphologic review by the pathologist nor is an
interpretive report issued. In the case of T&B subsets, the case will be reviewed by the pathologist if any unusual
phenotype cells are identiŒed by the standard immunophenotyping.For the extensive immunodeŒciency evaluation
panel, the markers included are: CD1, CD3, CD4, CD5, CD8, CD10, CD11b, CD16, CD18, CD19, CD23, CD43, CD45,
CD45RA, CD45R0, CD62L, TcR delta, HLA ABC, kappa, lambda. A full interpretation accompanies such an extensive
ImmunodeŒciency evaluation. For followup of these patients, the most appropriate is usually standard T&B cell subsets
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plus evaluation of any speciŒc abnormalities identiŒed in the initial evaluation

PNH Markers include CD14, CD45, CD55, CD59. Flow cytometry is considered to be the most sensitive way to
diagnose PNH. See also the section on pancytopenia below

BAL Analysis. If BAL analysis is undertaken to look for lymphoma or to assess for hypersensitivity and/or
granulomatous disease, then the markers include: CD3, CD4, CD8, CD16/56, CD19, CD45, kappa, lambda. If lymphoma
is not in the differential diagnosis, then the kappa and lambda analysis is eliminated

Post Stem Cell Transplant. In blood, the usual most appropriate panel includes T cell subsets and an evaluation for
monoclonal B cells (especially in the case of HLA-mismatched allo transplants or T-cell depleted allo transplants in
which the risk for development of post-transplant lymphoproliferative disease is high) and rarely a 'customized' one for
the patient's underlying disease, e.g. circulating blasts for leukemia. In marrow, the most appropriate panel is generally a
'customized' one for the patient's underlying disease

Pancytopenia/Myelodysplasia/Possible Lymphoproliferative Disease. For some bone marrow samples, the clinical
history and the morphologic review leaves open a relatively wide differential diagnosis. In these cases, the most
appropriate panel is often one that examines for the following markers: CD3, CD4, CD7, CD8, CD10, CD11b, CD16,
CD19, CD13, CD33, CD34, CD45, CD57, CD64, CD71, CD117, glycophorin, kappa, lambda. This constitutes a
reasonable screening procedure for myelodysplasia, lymphoma, and large granular lymphocytosis. Additional evaluation
may be undertaken depending on those results. For a clear case of myelodysplasia on morphologic review where
characterization of the blasts is critical, then an evaluation similar to "acute leukemia" is undertaken (albeit carried out in
a slightly different technical fashion in order to best deŒne the relatively less frequent blast population). In suspected
aplastic anemia, the Œrst panel noted above is often most appropriate in order to rule out lymphoma, LGL disease and
myelodysplasia - in that case, PNH evaluation may also be appropriate to add

Mastocytosis Usually the most appropriate evaluation for suspected mastocytosis is to look for lymphoproliferative
disease as outlined above and then to look for normal phenotype and abnormal phenotype mast cells by additional
evaluation of: CD2, CD25, CD34, CD33, CD64, CD117

Eosinophilia Patients with eosinophilia may have the disorder on the basis of abnormal clones of T cells producing
appropriate cytokines. Usually, the most appropriate panel is: CD3, CD4, CD5, CD7, CD8, CD14, CD16/56, CD19,
CD25, CD45, CD64, TcR delta.If other lymphoproliferative disease and/or myeloproliferative disease is in the
differential based on clinical history and morphologic review, then it may be appropriate to further modify this panel

Neuroblastoma Flow cytometry has been used as a means of looking for minimal disease in neuroblastoma. The most
appropriate panel is usually: CD3, CD14, CD16/56, CD19, CD33, CD34, CD38, CD45, CD56, CD81, EMA

Specific Antigen Expression for Assessment of the Potential Utility of a Therapeutic Agent. In some cases, a
diagnosis may already be known and tissue involvement by disease may be known, but there is a need to assess the
presence or absence of a speciŒc antigen on the diseased tissue in order to gauge the potential for therapeutic
effectiveness of a speciŒc agent, often a monoclonal antibody. For example, it may be necessary to assess the CD20
status of a tumor before using Rituximab. Other examples include CD33 or CD22 or CD52 status. In these cases, a
special minimal panel to identify the tumor cells and then their speciŒc antigen status is devised by the pathologist

Other Flow Cytometry Tests

The following Flow Cytometry tests are often ordered directly by the clinician

CD34 Count. An evaluation of the number of CD34 cells in the specimen, used in the management of stem cell
transplant patients. This is usually carried out on blood or an apheresis collection product but may occasionally be
carried out on umbilical cord blood or bone marrow. In the case of apheresis samples, an interpretation of the results is
rendered by the transfusion medicine team and a separate interpretation will not necessarily appear on the report

T&B Cell Subsets. As noted above, this analysis does NOT include review by the pathologist unless unusual phenotype
cells are incidentally identiŒed, nor does it include an interpretation.Numbers reported are the relative and absolute
counts for CD3+ (T cells), CD3+ CD4+, CD3+ CD8+, CD4/CD8 ratio (calculated), CD16/56+ CD3- (NK cells), and
CD19+ (B cells). There may also be circumstances where just T cell subsets are appropriate to order. These are reported
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as CD3+, CD3+CD4+, CD3+CD8+ cells, and the calculated CD4/CD8 ratio

Reticulated Platelets. Similar to a red cell reticulocyte count, the reticulated platelet assay measures the number of
"young" platelets recently released from the marrow. It can be used to help distinguish hypoproductive thrombocytopenia
from thrombocytopenia secondary to increased peripheral platelet destruction. For this purpose, the reticulated platelet
percentage should always be interpreted in the context of the platelet count itself - for this reason, an interpretive report is
issued with the reticulated platelet assay result

Updated: Sep-2007

BLOOD BANK TELEPHONED RESULTS

Test/Analyte Callto physician, PA, or nurse Callto physician only

Cord blood direct antiglobulin
test (DAT)

Positives in newborns

Fetal maternal screen Positive for >30 mL
Prenatal antibody test Newly identiŒed antibodies
TTD tests of autologous
blood donors

Positive results

TTD* tests or culture on stem
cells

Positive results (reported to
Transplant physician)

Transfusion reaction Workup results
Delayed transfusion reaction ConŒrmed reactions
Inability to supply compatible
blood in an appropriate time

Blood bank resident notiŒes
patient's physician

*TTD (transfusion transmitted disease) tests include hepatitis B,hepatitis C, HIV, HTLV, syphilis

Updated: Sep-2007

CHEMISTRY LABORATORY TELEPHONED NON-DRUG RESULTS

Test/Analyte Callto physician, PA, or nurse

Bilirubin, Total, Pediatric (NBSCU) >= 10 mg/dL
Bilirubin, Total, Pediatric (10NB,
11NB, EDPD)

>= 15 mg/dL

Calcium <= 6.5 mg/dL
>= 13.0 mg/dL

Cortisol <= 3 ug/dL
Creatinine >= 5.0 mg/dL
CO2, Total <= 12 mmol/L

>= 45 mmol/L
Sodium <= 120 mmol/L

>= 160 mmol/L
Potassium <= 2.8 mmol/L

>= 6.0 mmol/L
Glucose <= 50 mg/dL
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Test/Analyte Callto physician, PA, or nurse

>= 450 mg/dL
Magnesium <= 1.0 mg/dL

>= 5.0 mg/dL
Phosphate <= 1.2 mg/dL
Ammonia, Adult (All outpatients) >35 umol/L
Ammonia, Pediatric All results
Lactic Acid, Adult >= 5.0 mmol/L*
Lactic Acid, Pediatric All results
Pyruvate, Pediatric All results
Iron, Adult >= 300 ug/dL
Iron, Pediatric >= 180 ug/dL
Ionized Calcium <= 3.0 mg/dL

>= 6.5 mg/dL

Updated: Sep-2007

CHEMISTRY LABORATORY TELEPHONED DRUG RESULTS

Test/Analyte Callto physician, PA, or nurse

Acetaminophen >= 30 ug/mL
Acetone >= 100 mg/dL
Amikacin >= 36 ug/mL (peak)
Amikacin >= 8 ug/mL (trough)
Amiodarone >= 4 mg/L
Amitriptyline (+nortriptyline) >= 500 ng/mL
Barbiturates-short acting >= 7 ug/mL
Barbiturates-intermediate acting >= 15 ug/mL
Barbiturates-long acting >= 45 ug/mL
Caffeine >= 30 ug/mL
Carbamazepine >= 15 ug/mL
Carboxyhemoglobin >= 25%
Chloramphenicol >= 25 ug/mL (peak)
Chloramphenicol >= 10 ug/mL (trough)
Cyclosporine >= 1500 ng/mL (peak)
Cyclosporine >= 500 ng/mL (trough)
Desipramine >= 500 ng/mL
Digoxin >= 3 ng/mL
Disopyramide >= 8 ug/mL
Doxepin >= 500 ng/mL
Ethanol, Adult >= 500 mg/dL
Ethanol, Pediatric >= 300 mg/dL
Ethylene Glycol All Œrst time positive values.

XX
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Test/Analyte Callto physician, PA, or nurse

Gentamicin >= 15 ug/mL (peak)
Gentamicin >= 3 ug/mL (trough)
Imipramine >= 500 ng/mL
Isopropanol >= 50 mg/dL
Lamotrigine >= 25 ug/mL
Lead >= 20 ug/dL***
Lidocaine >= 8 ug/mL
Lithium >= 2 mEq/L
Methanol All Œrst time positive values.
Methemoglobin >= 50%
NAPA >= 50 ug/mL
Nortriptyline >= 500 ng/mL
Phenobarbital >= 45 ug/mL
Phenytoin >= 30 ug/mL
Phenytoin, Free >= 3.0 ug/mL
Procainamide >= 15 ug/mL
Propylene Glycol >= 20 mg/dL
Quinidine >= 8 ug/mL
Salicylate >= 30 mg/dL
Sirolimus (Rapamycin) >= 25 ng/mL
Tacrolimus >= 25 ng/mL
Theophylline >= 30 ug/mL
Thiocyanate >= 10 mg/dL
Tobramycin >= 15 ug/mL (peak)
Tobramycin >= 3 ug/mL (trough)
Tricyclic Screen >= 300 ng/mL
Valproic Acid >= 200 ug/mL
Vancomycin >= 60 ug/mL (peak)
Vancomycin >= 20 ug/mL (trough)

* For new Outpatient cases only (i.e. the Œrst time a result exceeds the established level)

**F or new cases only (i.e. the Œrst time a result exceeds the established level)

*** All ST AT Lead levels will be called to both physician/PA/nurse and the Laboratory Medicine Resident

Updated: Sep-2007

IMMUNOLOGY LABORATORY TELEPHONED RESULTS

Test/Analyte Callto physician, PA, or nurse Callto physician only

Cryoglobulins Positive with a Cryocrit >
10%

Flow Cytometry All abnormals
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Test/Analyte Callto physician, PA, or nurse Callto physician only

ImmunoŒxation
electrophoresis (IFE)

Abnormal studies as
determined by attending
pathologist

IgA On Kawasaki Patients
Lyme Positives on CSF/serum
Molecular Pathology reports All abnormals
Serum Viscosities >4.0 cp at 23 sec
VDRL Positive Cord Bloods

Updated: Sep-2007

HEMATOLOGY LABORATORY TELEPHONED RESULTS

Test/Analyte Callto physician, PA, or nurse Callto physician only

White blood cells(WBC) < 2.5 or >50.0
Hemoglobin (HGB) <8.0 or >20.0
Hematocrit (HCT) <25.0 or >60.0
Platelets (PLT) <50.0 or >1000.0
Granulocytes <500 (or 10% if WBC

normal)
Prothrombin time (PT) >24
International normalized PT
ratio (INR)

>4.0

Partial thromboplastin time
(PTT)

>60.0

PTT on heparin >100
BACTERIA Present in any sterile body

•uid
MALIGNANT CELLS Present in any sterile body

•uid
URINE Ketonuria and Glycosuria

(3+/4+)

*Except in newborns, which could be slightly higher

**If the lab person calling panic values cannot reach anyone or if the lab feels the person reached does not understand
the signiŒcance of panic data, the clinical pathology resident will be contacted. It will then be the resident's
responsibility to pursue the doctor and discuss the results

Updated: Sep-2007
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MICROBIOLOGY LABORATORY TELEPHONED RESULTS

Test/Analyte Callto physician, PA, or nurse Callto physician only

AFB Stains Positives
AFB Cultures Positives
Blood Cultures All Positives
Bordetella pertussis Culture
or FA stain

Positives

GC/Chlamydia
Gram Stains Positive CSF, corneal

scrapings, brain, abscesses,
joint •uid, amniotic •uids

E.coli Shiga Toxin Antigen Positives
Stool cultures Positive Shigella, Salmonella,

Campylobacter,Yersinia, and
E.coli 0157

Stool Parasites Positive Giardia antigen,
Cryptosporidium antigen,
Entamoeba histolytica, and
other worms and ova

Strep Group A antigen or
culture from children

Positive throat samples

Strep Group B from
Labor/Del.

Positive throat samples

* Call to nurse covering if unable to reach physician or PA in a reasonable amount of time

** Call Food Net/CT State Health Dept

Updated: Sep-2007

VIROLOGY LABORATORY TELEPHONED RESULTS
In the Table below, the routine policy for telephoning results for YNHH patients are given. Samples received from

other hospitals are reported to the laboratory at that hospital. All results are entered into the YNHH computer as soon as
they are completed. Additional results may be called in special cases:

1) as requested by the physician

2) if Laboratory personnel need to obtain clinical information

3) if Laboratory personnel determine immediate notiŒcation may be important

Test/ analyte Call to physician, PA or nurse Callto physician only

Arbovirus IgM antibody Positives
CMV pp65 antigenemia Positives if >5 cells and either

a new episode or a rising titer
Hepatitis A (HAV) IgM Positives
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Test/ analyte Call to physician, PA or nurse Callto physician only

Hepatitis B surface antigen
(HBsAg)

Positive source patients in
identiŒed occupational
exposure called to OHS
Physician or PA

Hepatitis C virus (HCV) EIA
antibody

Positive source patients in
identiŒed occupational
exposure called to OHS
Physician or PA

Herpes simplex virus (HSV)
DFA

Positives in Labor and
Delivery; Neonates

HIV rapid Oraquick All results (positive and
negative)

HIV EIA (and follow-up
western blot)

Positives in pregnancy

Measles IgM, antibody Positives to physician and
Infection Control if indicated

Rubella IgM antibody Positives to physician and
Infection Control if indicated

Varicella-zoster virus (VZV)
DFA

Positives in Labor and
Delivery; Neonates

Vi ral culture, PCR, or DFA Positive CSF, amniotic •uid,
blood* Positive biopsy, BAL,
bronchial wash

Positive HSV CSF in
encephalitis; any HSV
positive in neonates

West Nile virus (WNV) IgM Positives

* Transplant coordinators, Nurses or Physician Associates or others may be designated to receive results in transplant,
oncology, or other programs. If Transplant Clinic is closed, fax to Transplant ofŒce. If Fri--Sun after hours, fax to ofŒce
and page Organ Transplant on-call

** Exceptions for blood are BKV; as well as HIV, HBV, HCV viral load testing monitoring. CMV PCR in blood is called
only if new episode or rising titer

Updated: Jun-2007

STOOL SPECIMENS (PARASITOLOGY)
Stool specimens for ova and parasites should not be collected for at least one week after the administration of

materials which leave crystalline residue, such as antidiarrheal compounds, antacids, bismuth, and barium. From a
hospitalized patient, the specimen may be collected in a clean, dry bedpan. Care must be exercised not to contaminate the
feces with urine, which might destroy any protozoan trophozoites present. After passage into the bedpan, the specimen
should be added to PVA and Formalin Œxative vials according to the directions accompanying the kit container, and sent
to the Parasitology laboratory. Three stool specimens, taken on three separate days, are recommended for parasitological
examination.

Updated: Sep-2007
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