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MEDICAL NECESSITY DOCUMENT ATION

Federal and State reimtsement rgulations require that all tests ordered be documentetkdially necessary
for the care of the patientalture to do so can result not only iailfire of reimlirsement to the Hospitalubalso in
governmental audit of the billing practices of the health cargiden The documentation for laboratory testing requires,
at a minimum, (a) that the signature of the persgdlieauthorized to order the tests is included either on the order
requisition or in the chart where thationale for the test ordering is included (usually the standard daily or outpatient
note); (b) that the order clearly includes the name of the responsible attengsigjgoly and (c) that the order slip or
electronic process indicates the diagnosis for which the speciCEc test is requested, preferably as the ICD-9 code associate
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 La
If Medicare determines that yawof the ordered services, althoughythweould be otherwise a@red, are not reasonable
and necessary under Medicare program standards, Medicare @&lill di&ry payment for these services. If aygitian
orders a test which may not be asv@ed service, the Hospital may not be reimded for the test, unless the patient
signs, in adance, a speciEamer, gating that he/she understands that he/she may be Enancially 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, @odtainer
minimum wlume for optimal performance of laboratory tests. (Note that when multiple tests are requested on a single
specimen, the specimewlume needed may be less than the sum of requoledines for indiidual tests. Check with
laboratory if obtaining adequate bloodlwme is problematic.) ¢ 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 phlegtemymore than one tube
type is listed in the manual the (Erst listing is the preferred contalnte: For stat electrolytes, BN, creatinine, and
glucose, a light green top tube is preferred. A gray top tube is preferredsforgfglucose, glucose tolerance, and
routine outpatient glucose determination.) Whenwilrg several different tubes, the preferred drarder is: blood
culture, red top, blue top, yellotop, light green top, i&ender 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 EDA
Light Green PST Gel and Lithium Heparin
Pink Potassium EDA, (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, Tace Metal Free
Royal Blue w/ White Label Sodium Heparin, (Genetics)
Yellow ACD (Acid Citrate Datrose) - Tssue
Typing
Red/ellow EDTA, Ascorbic Acid

Updated: Sep-2007

URINE COLLECTIONS

Spot urines are random samples of urine collectedyatime. Timed urines are urines collected carefulyeroa
Exrd time, usually 24 hours. (The use of a 24 hour period eliminates euctuations due to ditiati@ins in &cretion of
mary components.) At the start of a timed collection, the patient shaittiand the urine should be discarded. Thus,
urine formed before the gmning of the collection period is not included in the collection. Subsequent urine specimens
are collected into an appropriate container including a @idahtvthe end of the collection period

Many timed urine collections require special preséives a refrigeration during the collection towa@d degradation of

the analyte wer the prolonged collection period. Be sure to collect the urine with the appropriate atiesenan entire
day's worth of efort may be inalidated. Appropriate containers for spot urine collections aagahle on the eoors.
Containers for timed collections requiring no preative ae to be ordered from the hospital storeroom by the patient
care area. Containers with presgives may be obtained from Clinical ChemistiSome specimens are presesvwith

acid or alkali. Rtients and medical sfashould be reminded tovaid contact with these preseatwes and to wash
immediately with copious amounts oater should contact occur

Updated: Sep-2007

SAFETY CONSIDERATIONS

Blood, urine, body euids, and fecal specimens may harbarety of pathogens. Hepatitis B virus and human
immunodeEciepcvirus are of greatest concern;wever, mary other infectious agents may also be spread through
contact with specimens submitted to the laborafeoy the safety of all who handle these specimens, aodnmpliance
with federal guidelines we cannot accept specimens that are leaking or that ha outside of the specimen container
or the accompafing requisition contaminated. No specimen is to be submitted in a syringe, with or without an attached
needle, rcept for blood gses submitted in a syringe with a safety closure. Specimens must be transported to the
laboratory in ssealedbiohazard plastic bag. Specimens "tubed" to the laboratory must be in a sealed biohazard bag, be
cushioned witfoam and be in a completely closed carrier

Updated: Sep-2007

OUTREACH

Laboratory Medicine@YNHH &érs, through its Outreach section, @uable reference test resource for both
community plysicians and area hospitals. A widaiety of the most technically current testing is accessible to patients,
not only in-house, it also as oupatients through theivgig ptysicians. This menu is alswalable to other hospitals
where requests for such specialized testing are n@d@ant to require in-house setup. State of the art testidgrisdoih
Flow Cytometry Molecular Diagnostics, Special Hematology and Coagulation, Chemigtojogy, and Microbiology
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Sophisticated Prenatal and Perinatal screening is a#alde.

Test results arevailable 24/7 via MDLink, a hospital web-based systeffierefd free of chae to area pfsicians and
hospitals. Br more information on this service, please contacl@Burns at (203)688-8844.

Our Shoreline Medical Center at 111 Goose Lane in Guilfordigee both an gent care dcility and a fully staed
draw station and satellite laboratoryhey can be reached at (203)453-7123 fogant care and (203)453-7160 for the
draw station and lab

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

Updated: Sep-2007

PHLEBOTOMY

Routine blood dnaing for inpatients is the responsibility of tlkare Delivery Team (physicians, nurses, patient
care associates) assigned to theviddial patient care unit.

Outpatient phlebotomy is praeided in phlebotomy areas located in the Primary Care GeheeChildrens Hospital,

Yale Ptysicians Building, and the Admission Centggrvices are praded weekdays, 8AM to 4PM. Bleeding times are
awailable by special request in ahce; for inpatients >5 years through YPB phlebotomy (8-5006), and outpatient
pediatric patients >5 years through ChildseHospital phlebotomy (7-1112). Bleeding times are also performed in the
Admission Center for the CenteExpress Admission Service, and Preadmission patients d@ibeding times are
performed weekdays, 8:30 a.m. to 2:30 p.m. EK&e also preided in the ‘dle Plysician's Building from 7:30 a.m. -

5:00 p.m. during operation hoursorFadditional patient caenience, the additional outpatient phlebotomy - only
laboratory service centers are listed belo

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 usedetcsmitimens to the
laboratories. Questionggarding the tube system should be directed to Materials Management (8-223&yveko0
guestions concerning missing or delayed specimens should be directed to vitiahdaboratories and/or to the
laboratory specimen resfng area.

Updated: Sep-2007

SPECIMEN LABELING

All specimens submitted to the Clinical Laboratories musge lti@e specimen container labeled with the patsent'
full name and unit numbeas well as the current date and time of collecti¢fihe patiens hirth date may substitute for
the unit number if the unit number is netidable.) The requisition must also contain theabinformation, the name of
the plysician or other authorized person requesting the test, the time of collection, and diagn@ilshié aSpecimens
with an electronic requisition (i.e., ordered on a CCSS terminal) must carry the coggngeated label corresponding
to that requisition. If a specimen is sent in multiple containers, each container must be [@belpdtient identiGEcation
label must be &Erd directly to the specimen tube or contailerequisition slip attached to the specimeMNT an
adequate label. It often becomes separated from the specimen by the time it reaches the.|&both®safety of the
patient, the laboratory cannot analyze specimens whicleasith inadequate or discrepant identiCEcation. In such cases
a rew ecimen must be obtained

Labeling requirements for thelood Bank are more stringentSpecimensSHOULD be submitted in pink top tubes.
The labelMUST include the patiers’ full name and unit number (or date of birth, if the unit number igailable), as
well as the current date and the signature or (Erst initial and last name of the pesisgnatichlabeling the specimen.
Addressograph or CCSS labels are acceptableided the label containALL appropriate informatiol’AND the
signature or (Erst initial and last name of thegaaarecollecting the specimen. Addressograph labels do mayal (Et on
the tubes. ALL required informatioRlUST be on the tube when it ares in the Blood Bank. Improperly labeled
specimens will not be used

Physicians are also reminded that the patgeaithsent must be obtained and documented before an HIV antibody test is
requested. Hepatitis/HIYésting is carried out inikblogy

Specimens submitted to Microbiology must also include the diagnosis andatieamatomic site from which the
specimen ws obtained. This information may be on the requisition, rather than the labélogd culture bottles, do
NOT cover the barcode with the patient label.

Updated: Sep-2007

TURNAROUND TIMES

Laboratory Medicine has the responsibility for simultaneously processing taanrequests, and has set up
testing schedules that optimize frequenttest performance with gerd to clinical needs and within the constraints of
awailable resourcesTarget turnaround times are listed for rgatests, and reeect the time between receipt of the
specimen in the laboratory andagability of the result on the laboratory comput&ften, the results will bevailable
sooner than the tget time. Where turnaround times are notgj we attempt to adhere to the feliag: For testing that
is performed around the clock, routine results will kalable within 4 hours of specimen receipbrRests listed as
being aailable stat, results will bevailable within one hour of specimen receipt, \aded stat testing has been
requested. (Stat performance of tests without listed esdalility must be arranged with the laboratorjhe time of
result aailability will be estimated at that time.lFor tests performed dailyr less frequentlyresults will generally be
awailable in the afternoon of those days on which the test is performedtjguche specimen is rewed prior to the
listed cut of time. Results for specimens regal ater the cut dftime will be available in the afternoon of the xteday
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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 may specimens may be reported aswshmgy "no gravth" in the Erst 24 hoursorfmycology parasitologyand
tuberculosis specimens, 6-8 weeks may be required beforertheonsidered to be gaive. During this time, these

tests will recaie a @signation of "pending.”

Updated: Sep-2007

REPORTING OF RESULTS
Results for inpatients are reported in the hospital computer (Sunrise or SCM) as sograrasaiaiable
Clinic/Practice Copy

Results for outpatients are mailed to the appropriate clinic yighn's dd€e from which the test as ordered,>e&ept
for clinics on Centricity EMR (Logician) for which results are sent electronically

Physician Copy

If a particular plgsician wishes to he a diplicate cog of his/her outpatient results sent to a secon@a# address,
please contact the laboratory to redkese arrangements

Telephoning Critical Values

Results suggesting a condition which represents an immediate threat to thespagadiit' will be reported directly by
telephone to the piician, nurse orAresponsible for the patient. See which results are telephoned by each laboratory
by checking the rel@nt part of this section, or

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

If SCM is dawn, results can be obtained through Direct Lab Access. The use of the laboratory computer system is
described more fully in the topic entitl&@CSS LABORATORY INFORMATION

When computer access is notaidable, 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, pleaségedhe patiens rame and unit number
Updated: Sep-2007

DRUG ABUSE TESTING

Testing for drugs of alise is rgulated by a ariety of state and federalia. No result is considered de(waiyi
positive wntil it is conErmed by a second, independent method. At least 20 mL of urine is requireditataldesting
as well as conCErmation. Initial results thatehaot yet been con@®rmed will be released only if medically necessary
Results may be pvided by telephone to pvaers who are licensed to order laboratory testing and are directly caring for
the patient.The laboratory must be able to conErm the identity of thédpragorior to such release. Drugusie testing

VI



YNHH DEPT. OF LABORATORY MEDICINE LABORATORY MANUAL

is provided for medical purposes onlgesults should not be used fogépurposes.
Updated: Sep-2007

THERAPEUTIC DRUG LEVELS

The informational &lue of drug leels is greatly enhanced whervéts are obtained at the most appropriate times.
Listed belov are our recommendations for sampling times for commonly monitored drugdnaVé also indicated
approximate times to achie seady state, sinceves obtained after steady state is reached hang term predictie
value

Theactualtime the specimen &g obtained must be kwa to interpret the lesl, whether the specimenas dravn at the
optimal sampling time or not. The actual time ofvdihould be entered on the requisition by geeson obtaining the
specimen This will ensure that the dratime is entered into the patiemtecord along with the serum concentration. In
addition, it should be indicated whether thewdia a peak or trough, when appropriate, so that this information may also
be recorded with the Vel. For greatest utilitythe best time to dmaa trough level is just before the ne¢ dose. Ibr
convenience, trough kels may be obtained from 0-30 minutes before the dosejded the actual time of dmais
indicated on the requisition. Except where otherwise indicated, pes& $hould be dran 30 minutes after an IV dose
and 1-2 hours after an oral dose

AMINOGLYCOSIDES (Gentamicin, ®bramycin, Amikacin): Drna peak 30 minutes after completion of a 30-minute
infusion. Drav a trough just before the Redose. Vith normal renal function, steady state is aetdewithin 16 hours

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

CARBAMAZEPINE Peaks and trough should be within therapeutic range. Because time to peak is dnigilye,v
only trough leels should be routinely monitored. These should be maintained inwlee fmrtion of the therapeutic
range. Steady state is reached after 2-6 days

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

CYCLOSPORINE Both peak (collected twhours after dose) and troughvéls may be utilized. AppropriateJes
vary with indication and concurrent immunosuppresdieray. Seady state is usually ackiel in 1-2 days

DIGOXIN Draw trough level; or drav random l&el no earlier than 4 hours after an 1V dose or 6 hours after an oral dose
(It is often comenient to gve the dose in thevening and obtain the Y&l in the morning). With normal renal function,
steady state is usually acted within 1 week

ETHOSUXIMIDE Obtain trough or randomvel. Steady state is reached after 1-2 weeks
LAMOTRIGINE Therapeutic range is not well deEned. Steady state is reached in 5-8 days

LIDOCAINE Therapeutic range refers toréts obtained at antime 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/éts dravn 12 hours after an oral doseitivhormal renal function, steady state
is usually achieed in 3-6 days

METHADONE Therapeutic range refers to troughds. Steady state is reached in 3-6 days
METHOTREXATE Obtain levels at times prescribed in protocol
PHENOBARBITAL Obtain trough or randomvel. Steady state is reached after 1-3 weeks

PHENYTOIN A levd should be obtained after a loading dog&dditional trough leels should be obtained 2-3 days
after initiating therap and every 3-7 days thereafter until steady state is reached. At steady state, measure trough or

vl
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random leels. Time to steady state magny from 1 to more than 4 weeks

PRIMIDONE Therapeutic range refers to trouglvds at steady state. Steady stated of primidone are usually
achieved in 2-3 days, ht steady state Vels of the actre 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 ay time after steady state is acked. During intermittent oral dosing, peak and troughelke of both
procainamide and the metabolite, N-acetylprocainamide, should be within the therapeutic Baugese time to peak

is highly variable, particularly with sustained release formulations, only trougdslehould be routinely monitored.

They should be maintained in thever half of the therapeutic range. Additional measurements (nominal peaks) are
made if and when signs of toxicity are notedthAhormal renal function, steady state is usually aedievithin 24

hours

QUINIDINE Both peak and trough \els should be within the therapeutic range. Because time to peak is highly
variable, particularly with sustained release formulations, only trougdslshould be routinely monitored. Thshould

be maintained in the ¥eer half of the therapeutic range. Additional measurements (nominal peaks) are made if and when
signs of toxicity are noted. litf normal hepatic function, steady state is usually reached within 24-48 hours

SIROLIMUS Therapeutic range refers to troughds and may &ry with indication and concurrent immunosuppressi
theray. Seady state is usually ackiegl in 1-3 weeks

TACROLIMUS Therapeutic range refers to troughvds and may ary with indication and concurrent
immunosuppresge theray. Steady state is usually ackégl 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 ap time after steady state is acked. During intermittent dosing with aminoglhne elixir, measure both peak

and trough leels. Both should be within the therapeutic rangethVgustained release preparations, time to peak is
highly variable. Tough levels only need be monitored. Thehould be maintained in thever 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 leels at steady state. M amitriptyline or imipramine, the ranges refer to the total concentration of the
parent drug and its aet metabolite (nortriptyline or desipramine, respedti). Steady state is usually achéd within

1-3 weeks

VALPROIC ACID: Therapeutic range refers to troughds at steady state. Steady state is usually eedhie 2-3 days

VANCOMYCIN Vancomycin peak Mels are rarely indicated. The peak therapeutic range refers to peaks 8iba
minutes after a 60-minute infusion. Becaussoomycin is in a distriltion phase at this time, concentrations are
changing ery rapidly Failure to adhere rigorously to infusion and sampling time resultalires that are not readily
interpreted. Because the peak iswdraluring the distribtion phase, it is not useful for pharmacokinetic calculations. All
requests for ancomycin lgels must be discussed with the Pharnn@88-2245). Toughs are dsan just before the ¢
dose. Vith normal renal function, steady state is usually agdieithin 24 hours.

Updated: Sep-2007

REFLEX TESTING

Ordering certain tests may result in the performance of additional tests. In some instances, this may happen
automaticallyas in the performance ofolume measurements on all timed urine specimens, or in the quantitation of both
a parent drug and its agg netabolite (e.g., procainamide and N-acetylprocainamide). Such tests are considered as part
of the requested analysis. In other instances, additional testing is performegebgldased on the results of the initial
tests. Examplesof this would be identiCEcation of angemism detected by blood culture, performance of
immunoelectrophoresis to identify a monoclonal bansliyéiscosered on electrophoresis, or conErmation of a pesiti
result of drug abse screeningResex testing of this type will result in additional clgas when the testing is performed.
This type of reea testing is only done in circumstances in which the Yollg test is almost wariably medically
indicated (or lgdly required, in the case of drugwe testing). st descriptions in this manual indicate those tests that
may engender resetesting. If you belige that such reeg testing is not indicated for your patient, please notify the

VI
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laboratory when ordering the test

Manual diferentials are added (rexvely) if NO previous manual dferential was performed AND a CBC with
automated dferential shaved signiEcant hematological abnormalities.

Updated: Sep-2007

CLINICAL PATHOLOGY CONSULTATION

Several specialized laboratory tests requireyghian 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 ywaytometry assays, molecular diagnostic assays, specialized coagulation tests, and some
suorescence and other morphologic assays. These are indicated, space permitting, undesidbal itedit listings in
this manual.

Updated: Sep-2007

DAILY LABORATORY REPORTS AVAILABLE IN THE HOSPITAL COMPUTER

Results are entered into the hospital computer system as sooly asctlagilable. Raper reports are no longer
printed for inpatient and enggng department test results that akaikable in the computelPaper reports are also not
printed for clinics that use an electronic medical record (EMR) such as Centricity EMRshe Logician)

Updated: Sep-2007

PAPER LABORATORY REPORTS

A. Specialized @&st Reports: 6 test results that are NGOn the computer (some specialized tests, including
reference laboratory tests), paper reports arealetl daily to the inpatient eoors 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 dischad, or is an outpatient, specialized test reports are sent to the ordesigaph and to
the Medical Records Department to be Eled in the patients' charts. These are the only laboratory reports that are Eled i
the patient Medical Record

B. Outpatient Reports:df 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 Ele these reports in the Clinic chart or discard
them once thehavebeen cheadd.

Updated: Sep-2007

SCM/CCSS LABORATORY INFORMATION

The results of all laboratory tests ordered on the CCSS tab of the SCM applicatieglabéearom ary Clinical
Workstation. Ordering of tests and retiieg results are a@red as part of SCM/CCSS trainind3elow are some
reminders to helpwaid misunderstandings and delays.

ORDERING Most tests are found on the COMMON LAB TESTS screelnsss common tests can be light-pen
selected from the alphabetic listings. Infrequently ordered tests must be typed-in.TDas&l@e type-in method for

IX
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tests that are in the alphabetic listings, as this can cadBeulifes and delays

TOMORROW SCHEDULE; Outside of ICUS, use selections that schedule tests @MDRROW wheneer possible.
This allaws tests to be batched together into a singlépuncture

ACCEPTABLE LABEL; CCSS label must contain patient name, unit nugnggeEcimen (spm) numbedate, 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 tulpas giace the dra labels on an
index card and send them along with the specinfi@EY CONTAIN SOME OF YOUR TEST REQUESTS. If the
label does not accompathe specimen, the lab cannot connect the tests on the label with the specimery, aiidrnbie
be completed

LABEL LENGTHWISE; Put labels lengthwise along the length of the tube directly the manudcturers label, close
to the stopper end of the tube. (The pats&emme should run along the tuMOT around it.) Misoriented labels et
reading the barcode, and this causes delays

COLLECTION TIMES; Collection times are required for some tests, and shouldvea gn dl bloods dravn. The
most reliable \ay to identify the date and time is STATUS it as COLLECTED in the CCSS terminal. At theewy
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 oaimmmwater

EXTRA TUBES; If multiple tubes are required for testing, each tube submitted mustphtient identiCEcation. One
specimen must va 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 isvdo, use the multi-part, 8 1/2 by 11 CCSS
Down Time Requisition. Stamp the Bo Time Requisition with patient Addressograph plate. Specify tests needed,
e00r, and ptysicians name. One cop of the Davn Time Requisition is required for each laboratory réoe
specimens. Makaure the plisician's name is clearly readabl&Vithout this, patient results will not beadable through
CCSS terminals

CODE 5/CODE 7 REQUISITIONS; Requisitions for requesting tests during a code situation are located on the code
carts. Print patiend' rame, unit numberand location clearly on the car®ince these requests are considSERER
STAT, a phone number should be pided to fcilitate reporting of the results

ADDING TESTS; Once a specimen has reached the laboratests can be added only by telephoRederal
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 draThese drugs include: @wose panel, TCA screen, amytriptyline, nortryptyline,
desipramine, imipramine, phgioin, phenobarbital, carbamazepine, amiodarone, lamotragine, and chloramphenicol

TEST INFORMATION; Information concerning the testsfared by the laboratory isvalable through the Clinical
Workstation. Choosing the alphabetic option "L" and then selecting the "Lab Manual List of Diagestdlcwill place
you directly in the Lab Medicine list of lab tests and reference documents.

DIRECT LAB ACCESS; Direct access to the laboratsyomputer system isvailable when the SCM/CCSS system is
down, alloving for retrieval of results for outpatients or prieus admissions and graphing of recent patient data. This is
available Clinical Wrkstations with pull dan menus identiCEed @%inical Labs. You must knw the patient wnit
number See belw for further information.

QUESTIONS/PROBLEMS These are usually handled by the Help desk (8-4357). In addition, thadiradi
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laboratories can puide help on speciCEc problems.
Updated: Oct-2007

LABORATORY INFORMATION TERMINALS AND SCM/CCSS DIRECT LAB ACCESS

The Department of Laboratory Medicine Computer Operations supports terminals at speciEc locations within the
hospital, and pndes direct access to the laboratory system through Clinicakdfations with pull den menus
identiCEed as *Clinical Labs".

These terminals pwide access to laboratory results on vilial specimens, graphs of recent laboratory results for
single tests, and antibiotic susceptibility information on migadsms

The inquiry program presents a main service menu:

YNHH Clinical Laboratories Information System
SERVICE MENU

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

C
H Hematology results
I | mmunology results

M Ntrobiology results

V  Virology results

B Blood bank results
P Prenatal results

R Hood Gas results
L Yale Labs results
G Gaphic 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 functiong#able. The are selected by entering a single lettelowed by the "Return” éy

The "Return” ky is ébreviated <CR>, and may be labeled on tlegtoard as "Enter", "Return”, "Carriage Return", or
with a davn and left brokn arrav, depending on the terminal. It is located in the same position as the Carriage Return
key on an dectric typeavriter, and has the analogous function of Enishing an entry

Unit Number

Enter U to set the patiestlnit 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, VB, 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 ireree chronological ordegtarting with the most recent. The starting date
may be changed by entering D and the desired starting date, when prompted. sSTtatdabase goes back about one
year and includes prious 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 teattime. The program will stay in whater lab is current and ask
you to pick a test numhea 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 singlddétieed by the "Return” dy
Antibiotic Susceptibilities

Enter A to retrige datistical information on susceptibilities of micrganisms isolated at YNHH to selected antibiotics.
You will be prompted to enter anganism name. If you enter a name which could refer to more than ga@son, you
will be asled to choose from a humbered menu. Enter the number corresponding tratisoyou are interested irf

50 or more isolates were obsedvfor a subject genism during the prgous three month period, the susceptibility
pattern obtained for that three month period is used; otherwise, the pattern for the pasnbntisg is used

In general, the antibiotic susceptibility of a subjegfanism is displayed as a percentage of the total number of isolates
tested. Hwever, if the total number of isolates is less than 50, the susceptibility is displayed as a fraction, in order to
indicate a lesser Vel of statistical signicEcance.

Updated: Oct-2007

ESTIMATED GLOMERULAR FILTRATION RATE

Reported Glomerular Filtration Rate is an estimate (eGFR) based on serum creatirene&/and age, using the
abbreviated MDRD (ModiCEcation 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 Natiopal Kidne
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
resects a steady state andlwes should only be interpreted by theviter within the clinical conta for each patient,

including their implications on clinical care. This is kelat for elderly patients who may Ve lower eGFR wlues. This

is also relgant upon interpreting alues reported for hospitalized patients who frequently are not in steady state
conditions. In addition, arious GFR estimating equations, including MDRD, appearvepestimate true GFR in ill
hospitalized patients.afients with End Stage Renal Disease mayehsa eGFR \alue automatically reported by the
laboratory systemut should be considered an irnedpt value, especially in anuric patients. Nalues will be reported
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for patients younger than 18 years

The eGFR could be higher by 21% arerage (1.212 MDRD equatiomadtor) for an African-American indidual than

the \alue reported. A GFR <60 ml/min/1.73m2 denotes Chronic Kiddisease (CKD) if present for three or more
months. \dlues abee 8 ml/min/1.73m2 will be reported only as GFR > 60 ml/min/1.73m&githe inaccurag of
estimates at higher GFRvigs. A GFR > 60 ml/min/1.73m2 may still be associated with CKD if other abnormalities are
present such as proteinuria or micraettinuria. This estimated GFRalue is generated normalized to 1.73 m2. This
may not be appropriate for patients witliremes of body size (BSA). MDRD equation-eGFR may be an underestimate
in individuals with normal GFR. Additional information igaflable at http://wwwnkdep.nih.ge

Formula utilized at YNHH:
GFR = 186 X (Scit 124

References:

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

2) Levey @ a: Ann Intern Med 2003;139:137-47

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

4) National Kidng Disease Education Program. Laboratory professionals: Creatinine Standardization Program.
(Accessed July 12, 2006, at http://wumkdep.nih.ge/labprofessionals/indehtm)

Updated: Sep-2007

0.203

X (age) X 0.742 (if the subject is female)

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 IN&weeloped to account for theaviability among PT
reagents (thromboplastins) used byeatiént laboratories, which\gs rise to \arying PT results for the same intensity of
anticoagulation. The INR, therefore alle for standardization of avfarin monitoring between laboratories. The INR is
calculated from the folleing formula:

INR = (patient PT/mean normal IJﬂ

where ISl is the sensiity measure of the particular thromboplastin used by the lab performing tHENETNR is
reported out automatically with the PT

The taget INR for most anticoagulation indications is 2.0 - 3d).$6me patients aewy high thrombotic risk, the et
INRis 2.5 - 3.5.

See the follwing references for complete guidelines og¢aiNR ranges andawfarin monitoring:

Ansell et al, The pharmacology and management of the vitamin K antagonists. Udrehs&CCP conference on
antithrombotic and thrombolytic thenaChest2004;126:204S-233S.

Buller et al, Antithrombotic therap for venous thromboembolic disease: Theveath ACCP conference on
antithrombotic and thrombolytic thenafChest2004;126:401S-428S.

Deebet al, Antithrombotic therapin valvular heart disease - nagiand prosthetic. The senth ACCP conference on
antithrombotic and thrombolytic thenaChest2004;126:457S-482S.

http://wwwcoumadin.com (includes link to warfarin page insert)
Heparins
Unfractionated heparin

Therapeutic unfractionated heparin anticoagulation intensity is monitored by the &R is used as a surraig
measurement for the anti-Xa attly. The therapeutic range for heparin is an anti-Xavigtievel between 0.3 and 0.7
units/ml. This corresponds to an aPTT of approximaiély96 seconds at YNHH. The aPTT should be measurgdre

six hours during the Erst 24 hours of heparin tiiesaphours after ap dose change and at least once daily while
receving a stable intneenous dose by continuous infusion. Occasional patients will xiobie satishctory aPTT
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prolongations despite escalating doses of heparin. This heparin resistance is often present in patients with systemic
incammation who hge Hgh levels of circulating acute phase reactants. Acute phase proteins bind heparin and neutralize
its anticoagulant aatity. In addition, factor VIII is often increased as an acute phase reactant andhlsely tlecrease

the aPTTAnN anti-Xa level may be helpful if heparin resistance is suspected. Heparin resistance does not occwr with lo
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, it dose adjustments based on aPTT measurements six hours after desitgenaused
successfully in clinical trials.

Subcutaneous proplactic heparin is generally administered without laboratory monitoring. Invifx@ ef bleeding
complications in patients ree@g proplylactic doses, hwever, the aPTT can be used to assess the intensity of
anticoagulation.

Low molecular weight heparins (LMWH)

Low molecular weight heparins (enoxaparin Yenox®, SanoEwéntis), dalteparin (Fragmin®, P&Ezer), tinzaparin
(Innohep®, Pharmion), fondaparinux (Arixtra®, GlaxoSmithKline) are administered without laboratory monitoring.
Their near 100% biaailability via the subcutaneous route andviglasma protein binding alNe for consistent
anticoagulation with &B#, weight-based dosing without monitoring in most patient populatioms matecular weight
heparins prolong the aPTT only minimally because of theirdati-lla activity relative o anti-Xa actvity; therefore, in

the rare circumstance in which laboratory monitoring is advisable, the aPTT canmotssargirrogate for anti-Xa
actiity, and anti-Xa actiity must be measured directMost clinical trials in which lev molecular weight heparins were
used to treat acuteemous thromboembolism did not usegdranti-Xa lgels to guide dosing, hence therapeutielse

have teen determined retrospeday. The table summarizes guidelines for therapeutic iwlecular weight heparin
levels for the arious formulations\ailable in the US. Anti-Xa beels should be determined in a plasma sample that has
been dravn approximatelyl 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 Unknaown, kut 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 cleacut association between clinicaldetac and peak anti-Xa Mels in the treatment of acuteemwous
thromboembolism; heever, bleeding complications appear to be increased in patients with renal impairment at anti-Xa
actvity levels >1.0 u/ml due to accumulation of drug which is normally renaltyeted. The use of anti-Xa agty

levels for monitoring LMWH should therefore be limited to patients at risk for bleeding duenitosing when standard
weight-based doses are administered, such as those wth senal insu@Eciengor obesity (weight > 150 kg). In these
cases, anti-Xa &ls in steady-state should be used to guide dose-reductiovoith exceeding recommended peak
levels. The use of unfractionated heparin with aPTT monitoring is recommended for patients weith remal
insufE&cienec LMWH may be administered without monitoring, with no compromise @ozi or safety, to patients
weighing up to 150 kg.

Monitoring proplylactic dose LMWH is not routinely performed, thus guidelines fayetapeak anti-Xa lesls are not
available. Lerels between 0.2 and 0.5 u/ml may be appropriate.

References

Buller et al, Antithrombotic therap for venous thromboembolic disease: Theveath ACCP conference on
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antithrombotic and thrombolytic thenaChest2004;126:401S-28S.

Davidson et al, Effect of obesity of outcomes after fondaparinux, enoxaparin, or heparin treatment for exaus v
thromboembolism in the Matisse trialsThromb Haemos2007;5:1191-94.

Hirsch and Rascle& Heparin and @ molecular weight heparin: Thesmth ACCP conference on antithrombotic and
thrombolytic therap. Chest2004;126:188S-203S.

Lim et al, Meta-analysis: M-molecularweight heparin and bleeding in patients withrese renal insufEcienc Ann
Intern Med2006;144:673-84.

Prandoniet al, Subcutaneous adjusted-dose unfractionated heparinedsd@se lwv-molecularweight heparin in the
initial treatment of enous thromboembolismurch Intern Med2004;164:1077-83.

http://wwwfragmin.com (includes link to dalteparin gage nsert)
http://wwwlovenox.com (includes link to enoxaparin kage nsert)
http://wwwarixtra.com (includes link to fondaparinux gage nsert)
http://wwwinnohepusa.com (includes link to tinzaparin kege nsert)
Direct Thrombin Inhibitors

The direct thrombin inhibitors, lepirudin andyaroban, are used for prention and treatment of thrombosis in patients

with heparin induced thrombgiopenia. These drugs speciCEcally inhibit thrombimicéind therefore prolong both the

PT and aPTIThe aPTT is currently used to monitor the anticoagulant intensity of both of these drugs, and the risk of
major bleeding is proportional to thegilee of aPTT proloragion. When werlapping with varfarin treatment, the PT

and INR may werestimate the arfarin anticoagulation &ct because of thefett of the thrombin inhibitors on the PT

This must be tadn into account when transitioning from a direct thrombin inhibitoradasin.

Lepirudin

Lepirudin (Reeudan®, Bayer) is recombinant hirudin, a polypeptide thrombin inhibitor that is administered
intravenously by bolus follwwed 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 gftersarchange.df patients on

a dable dose, the aPTT should be measured at least oncelégilsudin is renally xcreted; therefore, monitoring in
patients with renal ins@cieng or other risk fctors for bleedingeg 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 modestfe€t on the P;Tthus transition to arfarin may be monitored with the INR. The INR may
be decreased somkat upon discontinuation of lepirudin,waever, so this should be considered when adjustiragfarin
dose during the transition.

Argatroban

Argaroban (!GlaxoSmithKline) is a synthetic small molecule thrombin inhibitor that is administeredbnotialy by

bolus folloved by continuous infusion, and has a plasma half-life of approximately 45 minutes. géteaRF T with
amgaroban is 1.5 to 3X the midpoint of the normal aPTT range, rotegling 100 seconds. The aPTT should be
measured at baseline before starting tigetasban infusion, 2 hours after initiation and 2 hours aftgrdmse change.

For patients on a stable dose, the aPTT should be measured at least onderghtityban is metabolized by thevér;
therefore, monitoring in patients with hepatic ifEaieng or other risk fictors for bleeding should be done more
frequently than once dailArgaroban should not be started if the baseline aPTT is >3X the midpoint of the normal
range.

When agaroban is used during percutaneous coronary iatgions (PCI) the anticoagulanfesft is monitored with the
activated clotting time (AT). The taget ACT range is 300 - 450 seconds, and should be measured 5 - 10 minutes after
amgaroban bolus or infusion dose change amehye20 to 30 minutes in patients on a stable dose during a prolonged
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procedure.

Argdroban increases the INR more than lepirudin. The iallg formula may be used to estimate tharfarin
contrikution to increased INR (IN\%) when both drugs are administered concurrently:

INR,, = 0.18 + 0.45(INRy )

Where IN = Measured INR for a patient reeigig concurrent aaroban and wrfarin. This formula is associated
with an error of +/- 0.4 INR unit and is NOvalid for agaroban doses ake 2 |g/kg/min. The INR due to arfarin
alone may be determined on a samplevdrd - 6 hours after discontinuation ofaroban.

Bivalirudin

Bivairudin (Angiomax®, Ben¥nue Laboratories) is a synthetic peptide thrombin inhibitor that is administered
intravenously by bolus follwed by continuous infusion, and has a plasma half-life of approximately 25 minutes.
Bivalifudin is appraed for use only during percutaneous coronary irgetions (PCIl). The anticoagulantfesft is
monitored once with the @T, which is measured 5 minutes after the initial bolus dose. If tB€ & less than 350
seconds a second bolus dose is administered. TheiAnot generally monitored subsequently

For complete dosing and monitoring guidelines for the direct thrombin inhibitors see:
http://wwwresudan.com (includes link to lepirudin package insert)
http://wwwargatroban.com (includes link to gatroban package insert)
http://www.angiomax.com (includes link tovalirudin package insert)

Warkentin and GreinacheHeparin-induced thrombgtopenia: recognition, treatment, and yaion: The seenth
ACCP conference on antithrombotic and thrombolytic ther@pest2004;126:5311-S37.

Updated: Sep-2007

FLOW CYTOMETRY CONSULTATION

When a sample is sent for wocytometry the sample is alays (Erst kgewed morphologically by a clinical
pathologist (Laboratory Medicine péician). This is essential in determining the proper group of immunophenotypic
markers and eav cytometry assays to analyze as well as for determining which cell subpopulations (lytephoc
myeloid cells, erythroid cells, "blast" cells, etc) should be studied. The pathologist \d@ésesrpast sav cytometry
results on the same patient (fadable in the YNHH laboratory) and, when redat, past sugical or clinical pathology
reports on the patient (aiy, if available at YNHH). Finally the clinical history is ndewed - in some cases, in order to
render the most comprehersiand accurate diagnosis, the ordering clinician will be called prior to performing the <o
assay to ascertairek dements of the historyfhus each < cytometry specimen is highly "inddualized" with respect
to its analysis

Because of these considerations, whew «ytometry is ordered, it is most often best to order awFZytometry
Consultation”. Underthese circumstances, the pathologist will combine all theladle information, including
morphologic reiew of the specimen andview of old records and clinical historgnd determine the mostfe€tive tut
parsimonious analysis to be carried out in order to render the proper diagnogsarfple, in the case of repeatwo
cytometry analysis looking for minimal residual disease in a patient witkeheiak it would be vasteful to carry out a
full 'leukemia panel' analysis; instead, a more limitad bustomized panel @eting the patient’ inique leulemic
immunophenotypic and/or DNploidy "Engerprint" is most appropriate. SpeciEc designateer pariels should only
be ordered if the referring phician has already carried out the morphologic, clinical and alddydometry review and
thereby feels comfortable with determining an analysis panel on that basis

Blood, bone marne aspirate, lymph node, tissue, cerebrospinal suid, pleural euid, peritoneal -uid, pericardial suid,
bronchoaleolar lavage, and apheresis products are the usual specimen types analyzed. CSF specimens generally need to
have a ninimum white cell count of 10-20 cells per microliter and a minimwiume of 3 ml (at that white count) for
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adequate analysisibthe laboratory should be contacted about speciCEc 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 (Enalufotine BEnal diagnosis is rendered on the basis

of the more sophisticated' analysis. Similarlgithough numerical results from a singleatg’, are reported, analysis of a
minimum of two gates is actually carried out andaayg used for determining the Enalsgytometric diagnosis

A summary of man of the 'standard' sav cytometry panels used isvgh below. Again, it is worth emphasizing that
‘customized' panels are more appropriate for ynpatients and it is generally a better idea tawdete selection of the
panel up to the consulting pathologist

Flow Cytometry Bnels

Acute Leukemia. This is most appropriate for samples with ayéapopulation of blasts. Magks include: CD2, CD3,

CD4, CD5, CD7, CD8, CD10, CD11b, CD13, CD14, CD19, CD20, CD33, CD34, CD41la, CD45, CD56, CD64,
CD22(c), CD117, myeloperoxidase, TdJycophorin, kappa, lambda, HLADIf the disease is pre-B cell, then the
following are added: CD58, CD38, intracellular IgM. If the disease is mature B, then thérfglare added: IgM, IgD,

IgG, FMC7, CD23, CD11c, CDA43. If the disease is T cell, then thenfimitpare added:ytoplasmic CD3, CD1. If the
disease is acute lymphoblastic leukia, then a DN ploidy study is also added. Note that for feligp esaluation of

acute leukmia for possible minimal residual disease, customized panels to detect an inddual patient unique
leukemic "Engerprint" (sometimes including ploidy analysis) are usually most appropriate

Lymphoma/Lymphocytosis This is most appropriate when lymphoproliferatidsease is suspected and the sample
includes a signiEcant lymplrte population. Marérs include: CD3, CD4, CD5, CD8, CD10, CD14, CD16/56, CD19,
CD20, CD23, CD45, kappa, lambda. If monoclonal B cells are identiEed, then thimdodoe added: CD11c, CD38,
CD43, CD103, FMC?7, IgM, IgD, IgGlf there is a CD4 lymphagtosis or a disease such as CTCL or MTILNHL is
suspected from the clinical historshen the folloving are added: CD2, CD7, CD45RA, CD45R0. If a CD8
lymphogytosis or NK lymphoygtosis is identiCEed or the clinical history suggests LGL or othgameldisease, then the
following are added CD16, CD57, CD56, TcR delta, HLADD25. If there is a suspicion of anaplasticgkarcell
lymphoma, then granzyme, NPM-ALK, EMA, CD25, CD30, CD38 are added. Note that foxn-igiicevaluation of
someone with knen lymphoma, generally the basic panel or a customized panel for the patigtitular 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 celgoplasmic kappa and lambda for plasma cells. If monoclonal B cells are
identiCEed thervauation proceeds as indicated undgmphoma/lymphogtosis. If a protocol that subddes patients

on the basis of DA ploidy results is to be used for someone with myeloma or in those cases in which stem cell
transplant therapis contemplated, a DN ploidy study may also be appropriate. It should be noted thatcypometry

is NOT a good quantitatie echnique in the diérentiation between plasma cell dyscrasias ¥#GUS vs myeloma) for a
variety of reasons; estimates of the percent plasma aallviement should be made by morphology from the bone
marrav aspirate and/or biopsy and not bywaytometry techniques

CTCL Appropriate when a clinical diagnosis of CTCL has been made and ing&l iovdvement is being determined.
Markers include: CD2, CD3, CD4, CD5, CD7, CD8, CD14, CD16/56, CD19, CD25, CD45, CD45RA, CD45R0, kappa,
lambda. Bllowup studies on a diagnosed patient should usualbhia gther a customized panel or the abararkers
without the kappa and lambda studies

Immunodeficiency This is most appropriate for detailedaleiation of a non-HIV+ immunodeEcient patient. This is

NOT appropriate for simple T&B cell subsets used to fellpatients 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 morphologienrdy the pathologist nor is an
interpretve report issued. In the case of T&B subsets, the case will vbewerl by the pathologist if gnunusual
phenotype cells are identiCEed by the standard immunophenotfainthe etensive immunodeEciepavaluation

panel, the masyss included are: CD1, CD3, CD4, CD5, CD8, CD10, CD11b, CD16, CD18, CD19, CD23, CD43, CDA45,
CD45RA, CD45R0, CD62L, TcR delta, HLA ABC, kappa, lambda. A full interpretation accompanies sutarewe
ImmunodeEciepevaluation. For followup of these patients, the most appropriate is usually standard T&B cell subsets
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plus e/aluation of ary speciCEc abnormalities identiCEed in the initaliation

PNH Markers include CD14, CD45, CD55, CD59. Wwi@ytometry is considered to be the most sersitiay to
diagnose PNH. See also the section on ytapenia bela

BAL Analysis. If BAL analysis is undertan to look for lymphoma or to assess foypérsensitiity and/or
granulomatous disease, then the raeknclude: CD3, CD4, CD8, CD16/56, CD19, CD45, kappa, lambda. If ymphoma
is not in the diferential diagnosis, then the kappa and lambda analysis is eliminated

Post Stem Cell Transplant. In blood, the usual most appropriate panel includes T cell subsets andl@atien for
monoclonal B cells (especially in the case of HLA-mismatched allo transplantgadl depleted allo transplants in
which the risk for deelopment of post-transplant lymphoprolifekatidsease is high) and rarely a 'customized' one for
the patiens underlying disease, e.g. circulating blasts for &ula. In marray, the most appropriate panel is generally a
‘customized' one for the patiestunderlying disease

Pancytopenia/Myelodysplasia/Possible Lymphoproliferative Disease. For some bone mamosamples, the clinical
history and the morphologic view leaves gpen a relatiely wide differential diagnosis. In these cases, the most
appropriate panel is often one thatmnines for the follwing marlers: CD3, CD4, CD7, CD8, CD10, CD11b, CD186,
CD19, CD13, CD33, CD34, CD45, CD57, CD64, CD71, CD117, glycophorin, kappa, lambda. This constitutes a
reasonable screening procedure for myelodysplasia, lymphoma, gedyfanular lymphadosis. Additional ealuation

may be undertan depending on those result@r R clear case of myelodysplasia on morphologicene where
characterization of the blasts is critical, then eaduation similar to "acute le@mia" is undertadn (albeit carried out in

a dightly different technicaldshion in order to best deEne the velgtiess frequent blast population). In suspected
aplastic anemia, the Erst panel notedealsodten most appropriate in order to rule out lymphoma, LGL disease and
myelodysplasia - in that case, PN¥bleation may also be appropriate to add

Mastocytosis Usually the most appropriatevauation for suspected mastdosis is to look for lymphoproliferate
disease as outlined alm and then to look for normal phenotype and abnormal phenotype mast cells by additional
evduation of: CD2, CD25, CD34, CD33, CD64, CD117

Eosinophilia Paients with eosinophilia may ke the disorder on the basis of abnormal clones of T cells producing
appropriate ytokines. Usuallythe most appropriate panel is: CD3, CD4, CD5, CD7, CD8, CD14, CD16/56, CD19,
CD25, CD45, CD64, TcR deltalf other lymphoproliferatie dsease and/or myeloprolifere¢i dsease is in the
differential based on clinical history and morphologidew, 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 kmo and tissue wolvement by disease may be kg kut there is a need to assess the
presence or absence of a speciEc antigen on the diseased tissue in omdge ttheg potential for therapeutic
effectiveness of a speciCEc agent, often a monoclonal antiBodgample, it may be necessary to assess the CD20
status of a tumor before using Rituxim&ther exkamples include CD33 or CD22 or CD52 status. In these cases, a
special minimal panel to identify the tumor cells and then their speciEc antigen statssdshyethe pathologist

Other Flow Cytometry&sts
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 pradonetyboccasionally be
carried out on umbilical cord blood or bone mairin 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 roted abwe, this analysis does NDinclude reiew by the pathologist unless unusual phenotype
cells are incidentally identiCed, nor does it include an interpretafimmbers reported are the relatiand absolute
counts for CD3+ (T cells), CD3+ CD4+, CD3+ CD8+, CD4/CDS8 ratio (calculated), CD16/56+ CD3- (NK cells), and
CD19+ (B cells). There may also be circumstances where just T cell subsets are appropriateTioesalare 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 reticulgge count, the reticulated platelet assay measures the number of
"young" platelets recently released from the maribcan be used to help distinguisppoproductve thrombogtopenia

from thrombogtopenia secondary to increased peripheral platelet destructiothiE purpose, the reticulated platelet
percentage shouldvadys be interpreted in the comtenf the platelet count itself - for this reason, an intergeatport is
issued with the reticulated platelet assay result

Updated: Sep-2007

BLOOD BANK TELEPHONED RESULTS

Test/Analyte Calto physician, R, or nuise Callto physician only
Cord blood direct antiglabin Positves in newborns
test (DAT)
Fetal maternal screen Positive for >30 mL
Prenatal antibody test Newly identiCEed antibodies
TTD tests of autologous Positve results
blood donors
TTD* tests or culture on stem Positve results (reported to
cells Transplant pisician)
Transfusion reaction Workup results
Delayed transfusion reaction ConCErmed reactions
Inability to supply compatible Blood bank resident notitEes
blood in an appropriate time patients physician

*TTD (transfusion transmitted disease) tests include hepatitis B,hepatitis CHHLV, syphilis
Updated: Sep-2007

CHEMISTRY LABORATORY TELEPHONED NON-DRUG RESULTS

Test/Analyte Calto physician, R, or nuse
Bilirubin, Total, Pediatric (NBSCU) >=10 mg/dL
Bilirubin, Total, Pediatric (10NB, >=15 mg/dL
11NB, EDPD)
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 Calto physician, R, or nuise
>= 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
Pyruate, Pediatric All results
Iron, Adult >= 300 ug/dL
Iron, Pediatric >= 180 ug/dL
lonized Calcium <= 3.0 mg/dL
>= 6.5 mg/dL

Updated: Sep-2007

CHEMISTRY LABORATORY TELEPHONED DRUG RESULTS

Test/Analyte Calto physician, R, or nuise
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 Erst time posite \values.
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Test/Analyte Calto physician, R, or nuise
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 mEg/L
Methanol All Erst time posite \values.
Methemoglobin >=50%

NAPA >= 50 ug/mL
Nortriptyline >= 500 ng/mL
Phenobarbital >= 45 ug/mL
Pherytoin >= 30 ug/mL
Pherytoin, Free >= 3.0 ug/mL
Procainamide >=15 ug/mL
Propylene Glycol >= 20 mg/dL
Quinidine >= 8 ug/mL
Saligylate >= 30 mg/dL
Sirolimus (Rapamycin) >= 25 ng/mL
Tacrolimus >= 25 ng/mL
Theoplylline >= 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 nev Outpatient cases only (i.e. the Erst time a restdieels the established/éd

**E or nav cases only (i.e. the Erst time a resudeeds the established/éd

*** All ST AT Lead leels will be called to both pfsician/A/nurse and the Laboratory Medicine Resident

Updated: Sep-2007

IMMUNOLOGY LABORATORY TELEPHONED RESULTS

Test/Analyte Calto physician, R, or nuise Callto physician only
Cryoglohulins Positve with a Cryocrit >
10%
Flow Cytometry All abnormals
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Test/Analyte Calto physician, R, or nuise Callto physician only
ImmunoExation Abnormal studies as
electrophoresis (IFE) determined by attending

pathologist
IgA On Kawasaki Ratients
Lyme Positves on CSF/serum

Molecular Rthology reports

All abnormals

Serum \scosities

>4.0 cp at 23 sec

VDRL

Positive Cord Bloods

Updated: Sep-2007

HEMATOLOGY LABORATORY TELEPHONED RESULTS

Test/Analyte Calto physician, R, or nuse Callto physician only
White blood cells(WBC) <25 o0r>50.0
Hemoglobin (HGB) <8.0 or >20.0

Hematocrit (HCT)

<25.0 or >60.0

Platelets (PT)

<50.0 or >1000.0

Granulogtes

<500 (or 10% if WBC

normal)
Prothrombin time (PT) >24
International normalized PT >4.0
ratio (INR)
Patial thromboplastin time >60.0
(PTT)
PTT on heparin >100
BACTERIA Present in an sterile body

euid

MALIGNANT CELLS

Present in an sterile body
euid

URINE

Ketonuria. and Glycosuria
(3+/4+)

*Except in nevborns, which could be slightly higher

**|f the lab person calling panicalues cannot reach yone or if the lab feels the person reached does not understand
the signiCEcance of panic data, the clinical pathology resident will be contacted. It will then be thesresident'

responsibility to pursue the doctor and discuss the results

Updated: Sep-2007
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MICROBIOLOGY LABORATORY TELEPHONED RESULTS

Test/Analyte Calto physician, R, or nuse Callto physician only
AFB Stains Positves
AFB Cultures Positves
Blood Cultures All Positives
Bordetella pertussis Culture Positves
or FA stain
GC/Chlamydia
Gram Stains Positve CSK corneal

scrapings, brain, abscesses,
joint euid, amniotic suids

E.coli Shig Toxin Antigen Positves

Stool cultures Positve Shigella, Salmonella,
CampylobacterYersinia, and
E.coli 0157

Stool Rarasites Positve Gardia  antigen,

Cryptosporidium antigen,
Entamoeba histolytica, and
other worms and @a

Strep Group A antigen or Positive throat samples
culture from children

Strep Group B  from Positive throat samples
Labor/Del.

* Call to nurse cweering if unable to reach pisician or A in a rrasonable amount of time
** Call Food Net/CT State Health Dept
Updated: Sep-2007

VIROLOGY LABORATORY TELEPHONED RESULTS

In the Table belav, the routine polig for telephoning results for YNHH patients areepi. Samples recetd 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 theysician
2) if Laboratory personnel need to obtain clinical information
3) if Laboratory personnel determine immediate notiGEcation may be important

Test/ analyte Call to physician, R or nurse Callto physician only
Arbovirus IgM antibody Positves
CMV pp65 antigenemia Positives if >5 cells and either
a rew episode or a rising titer
Hepatitis A (HA/) IgM Positves
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Test/ analyte Call to physician, R or nurse Callto physician only
Hepatitis B surice antigen Positve ource patients in
(HBsAQ) identiCEed occupational
exposure called to OHS
Physician or A
Hepatitis C virus (HCV) EIA Positve ource patients in
antibody identiCEed occupational
exposure called to OHS
Physician or A
Herpes simpbe virus (HSV) Positves in Labor and
DFA Delivery; Neonates
HIV rapid Oraquick All  results (positve ad
negaive)
HIV EIA (and follow-up Positves in pregnany
western blot)
Measles IgM, antibody Positves to physician and
Infection Control if indicated
Rubella IgM antibody Positves to physician and
Infection Control if indicated
Varicella-zoster virus (VZV) Positves in  Labor and
DFA Delivery; Neonates
Viral culture, PCR, or D& Positve CSF, amniotic suid, Positve HSV CSF in
blood* Positve bopsy, BAL, encephalitis; an HSV
bronchial vash positive in neonates
West Nile virus (WNV) IgM Positves

* Transplant coordinators, Nurses oryBihian Associates or others may be designated toveeesults in transplant,
oncology or other programs. If iansplant Clinic is closedax to Transplant diEce. If Fri--Sun after hoursxfto ofEce
and page @an Transplant on-call

** Exceptions for blood are BK\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 forva and parasites should not be collected for at least one week after the administration of
materials which lesge aystalline residue, such as antidiarrheal compounds, antacids, bismuth, and barium. From a
hospitalized patient, the specimen may be collected in a clean, dry bedpan. Care xarsideel @ot to contaminate the
feces with urine, which might desyr@any protozoan trophozoites present. After passage into the bedpan, the specimen
should be added to Rvand Formalin (Exate vials according to the directions accomyiag the kit containgrand sent
to the Rirasitology laboratoryThree stool specimens, &kon three separate days, are recommended for parasitological
examination.

Updated: Sep-2007
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