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Mission Statement

Intermountain Laboratory Services is committed to excellence in laboratory medicine by
having a clear understanding of the needs of those we serve and by providing a process
that consistently meets these expectations.

Introduction

Intermountain Laboratory Services is committed to providing the highest quality patient
care. All laboratory departments are staffed with highly qualified medical technologists.
Board certified pathologists provide pathology services and laboratory consultations.
Intermountain laboratories have pledged to operate in complete compliance with federal
regulations for laboratories. This directory has been designed to give you the proper
information so that patient specimens can be tested promptly and results reported in an
efficient and accurate manner. The information provided is not intended to be the
complete laboratory reference guide. We hope to answer the most commonly asked
guestions and provide phone numbers so that other questions can be answered. We
strongly encourage you to call with any and all questions.

The laboratories of Intermountain Laboratory Services:
¢ Hold CLIA licensure

¢ Hold all required state licenses

¢ Meet Medicare program requirements

.

Are accredited by the College of American Pathologists (CAP), the Joint
Commission on the Accreditation of Health Care Organizations (JC), or state
laboratory inspection programs.

For licensure and accreditation information, please contact your providing facility.

Thank you for choosing Intermountain Laboratory Services.



Intermountain Hospitals, Draw Stations, Clinics, and Outpatient Laboratories

American Fork Hospital _ (AF)

Lab (801) 855-4441 Fax (801) 855-4440

American Fork, UT 84003

170 North 1100 East Mon-Fri 0700-1900
American Fork, UT 84003 Sat-Sun 0700-1500
American Fork Copper Peaks Draw Station Lab (801) 855-4370

1159 East 200 North Suite 105A Mon-Fri 0700-1800

Alta View Hospital _(AV)
(801) 501-2600

Lab (801) 501-5041 Fax (801) 501-2346
Main entrance (west side) 2nd floor on the left

Sandy, UT 84094

9660 South 1300 East Mon-Fri 0700 -2000

Sandy, UT 84094 Sat 0800-1530
Sun 0800-1200

Alta View Life Center Draw Station _ (AV) Lab (801) 553-3278

9844 South 1300 East, Suite 230 Mon-Fri 0830-1700

Alta View Women's Center  (AV)

Lab (801)501-2550 Fax (801) 501-2554

Delta, UT 84624

9600 South 1300 East, Suite 304 Mon-Thurs 0730-1700
Sandy, UT 84094 Fri 0730-1300
Cassia Regional Medical Center  (CA) Lab (208) 677-6490 Fax (208) 677-6510
1501 Hiland Avenue Mon-Fri 0700-1800
Burley, ID 83318 Sat 0800-1400
Delta Community Medical Center (DL) Lab (435) 864-1539 Fax (435) 864-4787
126 Whitesage Ave. Mon-Fri 0800-1800

Dixie Regional Medical Center __ (DX)
544 South 400 East
St. George, UT 84770

Lab (435) 688-5022 Fax (435) 688-4530
no draw station available

Dixie Regional Medical Center __ (DX)
1380 East Medical Drive
St. George, UT 84790

Lab (435) 688-5022 Fax (435) 688-4530
no draw station available

Hurricane Valley Clinic__ (DX)

Lab (435) 688-5022 Fax (435) 688-4530

St. George, UT 84790

75 North 2260 West Mon-Fri 0800-2100
Hurricane, UT 84737 Sat 0900-2100
River Road Health Center_ (DX) Lab (435) 688-5022 Fax (435) 688-4530
577 South River Road Mon-Fri 0800-2100
St. George, UT 84790 Sat & Sun 0900-2100
River Road Outpatient Services _ (DX) Lab (435) 688-5022 Fax (435) 688-4530
1380 East Medical Drive Mon-Fri 0600-1800

Sunset Health Center  (DX)

Lab (435) 688-5022 Fax (435)688-4530

Fillmore, UT 84631

1739 West Sunset Mon-Fri 0800-2100
St. George, UT 84770 Sat 0900-2100
Fillmore Community Med ical Center (FL) Lab (435) 743-1536 Fax (435) 743-6393
674 South Highway 99 Mon-Fri 0730-1730

Garfield Memorial Hospital
200 North 400 East

Lab (435) 676-1272 or (435) 676-1281
Fax (435) 676-1543

Panguitch, UT 84759 Mon-Fri 0800-1630
Heber Valley Medical Center  (HV) Lab (435) 657-4392 Fax (435) 657-4393
1485 South Highway 40 Mon-Fri 0800-1800
Heber City, UT 84032 Sat 0800-1300




Intermountain Medical Cent _er (IM) Draw stations available at:

5121 South Cottonwood St. Eccles Outpatient Center
Murray, UT 84157 Gardner Womends Center
Cottonwood Medical Office Building __ (IM) Lab (801) 314-4104 Fax (801) 314-4105
5770 South 300 East, Suite 120 Mon-Fri 0830-1730
Murray, UT 84107
Eccles Outpatient Center _ (IM) Lab (801) 507-3036 Fax (801) 507-3042
5169 South Cottonwood Street Suite 110 Mon-Fri 0700-1900
Murray, UT 84157 Sat 0700-1530
Sun 0700-1430
Gardner Women's Center  (IM) Lab (801) 507-7447 Fax (801) 507-7495
5063 South Cottonwood St. Suite 110 Mon-Fri 0700-1800
Murray, UT 84157 Sat 0700-1530
Gardner Women's Center Level 4 (IM) Lab (801) 507-7091 Fax (801) 507-7094
5063 South Cottonwood St. Suite 410 Mon-Fri 0830-1730
Murray, UT 84157
LDS Hospital (LD) Lab (801) 408-1152 Fax (801) 408-5748
8th Avenue and C Street Mon-Fri 0700-1900
Salt Lake City, UT 84143 Sat 0800-1300
Avenues Women's Center _ (LD) Lab (801) 364-4766
455 East South Temple Basement
Salt Lake City, UT 84102 Mon-Fri 0830-1700
LDS Hospital Temple Medical Center  (LD) Lab (801) 408-5920 Fax (801) 596-9784
508 East South Temple, Suite 222 Mon -Fri 0900-1700
Salt Lake City, UT 84102
LDS Physicians Office Building _ (LD) Lab (801) 408-1248 Fax (801) 408-1249
324 10th Avenue, Suite 107 Mon-Fri 0830-1700
Salt Lake City, UT 84103
Logan Regional Hospital _ (LO) Lab (435) 716-5200 Fax (435) 716-5442
500 East 1400 North Mon-Fri 0800-1800
Logan, UT 84341 Sat 0800-1200
Budge Clinic Lab (_1* Floor) (LO) Lab (435) 792-1601
1350 North 500 East Mon-Fri 0730-1800
Logan, UT 84341
McKay -Dee Medical Center_ (MK) Lab (801) 387-7366 Fax (801) 387-7359
(801) 387-2800 Mon-Fri 0700-1800
4401 Harrison Blvd. Sat 0800-1400
Ogden, UT 84403
Orem Community Hospital _ (OC) Lab (801) 714-3215 Fax (801) 714-3340
331 North 400 West Mon-Fri 0800-2000
Orem, UT 84057 Sat 0800-1500
Primary Children's Medical Center __ (PC) Lab (801) 662-2111 Fax (801) 662-2114

100 Mario Capecchi Dr.
Salt Lake City, UT 84113
Outpatient draws performed every day and at any time when the outpatient draw station is closed.

PCMC Outpatient Draw Station _ (PC) Lab (801) 662-2122 Fax (801) 662-2120

100 Mario Capecchi Dr. Mon-Fri 0700-1800

Salt Lake City, UT 84113 Sweat chloride collection by appt. at the OP lab.
Sanpete Valley Hospital (SP) Lab (435) 462-4139 Fax (435) 462-4179

1100 South Medical Dr. Mon-Fri 0700-2000

Mt. Pleasant, UT 84647




Sevier Valley Hospital _ (SV)
1000 North Main
Richfield, UT 84701

Lab (435) 893-0242 Fax (435) 896-9306
Mon-Fri 0800-1830
Sat 0800-1200

Utah Valley Regional Medical Center _ (UV)
1034 North 500 West
Provo, UT 84604

Lab (801) 357-7021 Fax (801) 357-7511
no draw station available

UVRMC Outpatient Center Draw Station
1157 North 300 West
Provo, UT 84604

Lab (801) 357-7021 Fax (801) 357-7511

Mon-Fri 0700-1900
Sat 0700-1700
Sun 0700-1500

3 hour GGT by appointment only

Valley View Hospital (VV)

Lab (435) 868-5081 Fax (435) 868-5094

1303 North Main St. Mon-Fri 0700 - 1900
Cedar City, UT 84721 Sat - Sun 0700 - 1200
Holidays 0800 - 1700
Bountiful Clinic Phone (801) 294 -1013 Fax (801) 292-8369
390 N Main Mon-Fri 0700 - 1800

Bountiful, UT 84010

**All patients with Select Med insurance may be drawn at this location. Patients with insurance other

than Select Med must see a physician at this facility to have blood drawn here

Bryner Clinic
525 E 100 S Suite 500

SLC, UT 84102

Phone (801) 519-7125 Fax (801) 519-7129
Mon-Fri 0800-1700

*Only patients who see a physician at this facility may be drawn here.

Holladay Clinic
1955 E 5600 S

SLC, UT 84121

Phone(801) 273-5020 (801) 273-5000
Fax (801) 273-5035
Mon-Fri 0830 - 1700

*Only patients who see a physician at this facility may be drawn here.

Layton Clinic
2075 North 1200 West

Layton, UT 84041

Phone (801) 779-6379 Fax (801) 779-6370
Mon-Fri 0830-1700
Sat 0900-1200

Memorial Clinic
2000 S 900 E
SLC, UT 84105

Phone (801) 464 -7830 (801) 464-7832
Fax (801) 464-7558
Mon-Fri 0830 -1730

*Only patients who see a physician at this facility may be drawn here.

Salt Lake Clinic

Phone (801) 535-8333 Fax (801) 535-8445

333S 900 E Mon-Fri 0730- 1800
Salt Lake City, UT 84102 Sat 0800 -1200
Sandy Clinic Phone (801) 501 -2134 Fax (801) 501-2107
9500 S 1300 E Mon-Fri 0830- 1700
Sandy, UT 84094 Sat 0830 -1200

*Only patients who see a physician at this facility may be drawn here

Summit Community Lab
1820 Sidewinder Drive
Park City, UT 84068

Lab (435) 649-7860 Fax (435) 649-7815
Mon-Fri 0800-1700




Medicare Limited Coverage Tests (ABN

may be required -Part A & B)

A number of tests are designated as Medicare limited coverage tests. Medicare will only
reimburse providers for these tests based on a limited list of diagnostic reasons and frequency
limitations. The limited tests and the covered diagnoses are published by CMS and are called
National Coverage Determinations (NCD). Our local Medicare contractor also has published
additional local policies. An ABN should be collected for any patient with frequency limited
testing or with a diagnosis that is not listed in the NCD policy. ABN forms may be obtained from
the laboratory. By signing an ABN, the patient indicates that he or she is responsible to pay for

the tests if Medicare denies payment.

The National and local Coverage Determinations are

listed below. Please note, tests done for screening, investigative or research purposes will not
be covered by Medicare. Medicare never covers the General Health Panel.

Alpha-fetoprotein

CA 15.3

CA19-9

CA 27.29

CA 125

CBC (all components)

CEA

Cholesterol

Collagen Crosslink

Culture, urine

Cytogenetic studies (part B only)
Digoxin

Direct LDL

Ferritin

Flow Cytometry (part B only)
Genetic Testing (part B only)
GGT

Glucose

Glycated Hemoglobin Alc
Glycated protein (PBG)
hCG, quantitative

HDL cholesterol

Hematocrit

Hemoglobin
Hepatitis panel

HIV

Iron

Iron binding capacity
Lipid profile
Magnesium (part A only)
Occult blood

Platelet

Prothrombin time
PSA

PTT

RBC

T3 uptake

T4, total

T4, free

T4, uptake
Transferrin
Triglycerides

TSH

Urinalysis (part A only)
Urine culture

WBC and differential



Specimen Types

Serum:

Blood drawn into a tube without an anticoagulant additive will clot. The liquid portion of a clotted
specimen is referred to as serum. The tubes are centrifuged after clotting is complete and the
serum is separated from the cells.

Plasma:

Blood drawn into a tube containing an anticoagulant additive will not clot if mixed properly. The
liquid portion of an unclotted specimen is referred to as plasma. The tubes are centrifuged and
the plasma is separated from the cells.

Whole Blood:

Blood drawn into a tube containing an anticoagulant additive will not clot if mixed properly.

Blood Collection Tubes

Green-Top Tube (Sodium Heparin) : Used for the collection of heparinized plasma or
whole blood for special tests.

Note: Immediately after the tube has been filled with blood, gently invert the tube several times
in order to prevent clotting.

Grey-Top Tube (Potassium Oxalate/Sodium Fluoride ): Used to preserve glucose in
whole blood and for some special chemistry tests.

Note: Immediately after the tube has been filled with blood, gently invert the tube several times
in order to prevent clotting.

Lavender -Top Tube (EDTA) : Used for most hematological procedures such as CBC.

Note: Immediately after the tube has been filled with blood, gently invert the tube several times
in order to prevent clotting.

Light Blue -Top Tube (3.2% Sodium Citrate) : Used for collection of blood for coagulation
studies.

Note: Fill tubes as far as vacuum will allow (approximately to the top of manufacturer label).
The ratio of blood to anticoagulant is critical for valid coagulation studies. Immediately after the
tube has been filled with blood, gently invert the tube six to ten times in order to prevent clotting.
Pink -Top Tube (EDTA): Used for blood bank testing.

Note: Immediately after the tube has been filled with blood, gently invert the tube several times
in order to prevent clotting.

Redtop Tube (no anticoagulant) : Used for collection of serum for selected chemistry tests.
Serum Separator Tube (SST ): Used for most chemistry tests.

Note: Invert the tube to activate the clotting, let stand for 20-30 minutes before centrifuging for
10 minutes. If frozen serum is required, pour off serum into plastic vial and freeze. Do not
freeze SST tubes.

Special Collection Tubes : Some tests require specific tubes not listed here. Contact the
laboratory prior to specimen collection to obtain the correct tube as identified in the individual
test listings.




Venipuncture

SUPPLIES NEEDED:

® & ¢ O & 6 6 > 0 o

Tourniquet

Gauze or cotton balls

Alcohol prep or other suitable cleansing solution
Venipuncture safety needle

Disposable plastic tube holder or barrel
Vacutainer tubes

Adhesive bandage or tape

Marking pencil or pen

Gloves

Sharps disposal container

TECHNIQUE:

1.

2.

Prepare and assemble needed supplies. Make sure all supplies are easily accessible
during procedure.

Position the patient. A reclining position is preferred. A sitting position in a sturdy,
comfortable chair with an arm support is also acceptable. Make sure the patient is as
comfortable as possible.

Select venipuncture site. Inspect both arms for good veins. Place a tourniquet on the
patient's arm. Having the patient make a loose fist (do not pump) may make the veins more
prominent and easier to feel. Find the vein that feels the fullest. Palpate and trace the path
of the vein. Release the tourniquet.

CAUTION: Do not attempt venipuncture in an arm on the same side as a
mastectomy, above an IV site or with a dialysis fistula.

4.
5.

Put gloves on.

Apply tourniquet. Stretch both ends of the tourniquet around the arm so the tourniquet is
tight but not painful. Tie the tourniquet with a partial loop to allow for easy removal during
the venipuncture procedure.

Cleanse venipuncture site. Using an alcohol prep or cotton ball saturated with alcohol or
cleansing solution, cleanse the site by moving the pad in a circular motion from the center of
the site outward. Allow site to air dry (do not fan or blow dry). Do not touch the cleansed
site. Inspect needle and other equipment for defects.

Perform venipuncture. Grasp the patient's arm firmly, but gently. Use your thumb to draw
the skin taut. Enter the vein with the bevel of the needle upward. Fill vacutainer tubes in
appropriate order. While keeping the holder in place, depress an evacuated tube into the
holder. Fill the tube until the vacuum is exhausted and the blood flow ceases, ensuring a
correct ratio of anticoagulant to blood. Remove the tube from the holder. Gently invert
tubes to assure adequate mixing of blood and anticoagulant (refer to page 11, Mixing Tube
Additives).

Release and remove tourniquet.

Remove the needle by holding a folded gauze pad or a cotton ball over the venipuncture site
while the needle is removed. Hold the gauze pad or cotton ball firmly over the venipuncture
site until bleeding has stopped. If bleeding has not stopped after 5 minutes, contact the
patient's nurse or clinician.

10. Dispose of needle/puncture unit in sharps container.
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11. Apply appropriate bandage. Instruct the patient to leave the bandage on for at least 15
minutes. Give the patient instructions for after blood draw (refer to page 46, Patient
Instruction After Blood Collection).

12. In the patient's presence, label specimens after verifying correct patient information (refer to
page 14, Specimen Labeling Requirements).

13. Complete necessary paper work and computer entry, if applicable.
14. Place specimens in secondary container (e.g., bag, tray, etc.)
15. Remove gloves and wash hands.

Order of Draw of Blood Specimens

When drawing several types of blood specimens during a single venipuncture, tubes should be
drawn in the following order to avoid test result errors due to cross-contamination of tube
additives. This applies to both evacuated tube systems and syringe specimens transferred to
multiple tubes. The order is based on the CLSI H3-A6 guideline.

additive, Dark blue
EDTA, Yellow,
Tan, etc.

O?;‘:gv HEMOGARD CONVENTIONAL TOP Additive l’?'\k}égg%ﬁ;
1 Blood Culture Bottles Culture medium 0
2 Light Blue Light Blue Sodium citrate 8
3 Clear top with Red/Gray None 0

red stopper
4 Red stopper, Red None 0
glass tube
5 Red Red Clot activator 5
6 Gold Red/Black Clot activator & gel for 5
serum separation.
7 Green Green Heparin (sodium) 8
8 Light Green Green/Gray Lithium heparin and gel 8
for plasma separation
9 Lavender / Pink | Lavender / Pink EDTA 8
10 Gray Gray Sodium Fluoride and 8
Potassium Oxalate
11 | All Others Dark Blue no 8

Note: When using a winged blood collection set and collecting a Light Blue top tube first, some
blood must be collected into a waste tube to clear the line of air, or the volume will not be

adequate in the Light Blue top tube. (REMEMBER, all Light Blue top tubes must be filled to the
FILL LINE.)

Mixing Tube Additives

For proper performance of tube additives (anticoagulants, clot activators, and separation gels)
tubes must be gently inverted several times immediately after collection (manufacturer
recommends 8 inversions). In tubes with anticoagulants, inadequate mixing may result in
platelet clumping, clotting, and incorrect test results. When mixing specimens with additives, do
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not shake the tubes. Vigorous mixing may cause foaming or hemolysis. Insufficient mixing or
delayed mixing in SST tubes may result in delayed clotting and incorrect test results.

Hemolysis

Hemolysis usually occurs at the time of the venipuncture but can only be detected after
centrifugation, when the liquid portion of the blood has been separated from the cells. It occurs
when the red blood cell wall is damaged and hemoglobin is released. The liquid portion of the
blood will appear pink to red, reflecting the amount of released hemoglobin. Hemoglobin
interferes with some laboratory tests. Some causes of and ways to prevent hemolysis are:

+ Collection of Blood.

1.
2.
3.

7.

8.

Avoid prolonged application of the tourniquet (no more than two minutes).

Avoid a probing, traumatic venipuncture.

Avoid using a needle that is too small (less than 22 gauge). A 20-21 gauge needle is
recommended.

Avoid drawing from a hematoma.

Make sure alcohol preparation of draw site is dry.(residual alcohol may cause RBC
lysis).

If the tube is filling very slowly, adjust the needle position to obtain a steady flow.
Allow 1-2 mL of blood to flow into the tube, then discard that tube (as waste) and
replace with a fresh tube.

Avoid drawing the plunger back too forcefully if using a needle and syringe.
Alternating gentle pressure with a short release will yield best results.

Immediately after the tube has been filled with blood, gently invert the tube several
times. Do not shake or vigorously mix the tube.

+ Transfer of Blood.

1.

2.

3.

When transferring a specimen from a syringe through the transfer device, allow the
tube to fill at its normal speed. Do not apply pressure to the plunger.

Position the transfer device so the blood flows down the side of the tube rather than
splashing to the bottom.

Immediately after the tube has been filled with blood, gently invert the tube several
times. Do not shake or vigorously mix the tube.

¢ Extreme temperatures.

Do not expose the specimen to extreme temperatures (heating or freezing) or direct
sunlight.

¢ Specimen Processing

Centrifuge (spin down) specimens accordi
specifications, a minimum of 10 minutes at 3000 rpm.

12
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Rejection of Specimens

The accuracy and quality of a laboratory test is dependent on the quality of the specimen
received. When the integrity of the specimen is in question, a decision has to be made about
acceptance or rejection. Specimens that are delivered in a condition that is dangerous to lab
personnel, including specimens in syringes with needles, will be rejected. The ordering clinician
or office will be contacted and advised of the problem.

The following represent some reasons for specimen rejection or te st cancellation:
¢ Improper/incomplete specimen labeling.

+ Incomplete or incorrect laboratory requisition.

+ Insufficient (QNS) or incorrect quantity in container.

.

Incorrect or inappropriate specimen container (sterile, separation gel, anticoagulant or other
additive, transport media).

Incorrect specimen type (urine vs. serum vs. plasma vs. CSF).
Incorrect storage conditions (room temperature, refrigerated, frozen).

¢ Specimen has gone beyond the time limit criteria. Accurate testing requires that some tests
be completed within specified time limits after collection.

¢ Patient preparation incorrect or incomplete (fasting or diet restrictions).
¢ Specimen collected at the incorrect time of day.
+ Specimen not allowed to clot completely at room temperature for 15-25 minutes before
centrifuging.
+ Failure to mix specimen thoroughly with additive immediately after collection resulting in clot
formation.
Techniques or procedures that cause red cell damage (refer to Hemolysis section).
Specimen has leaked in transit.
Specimen has been sent in expired transport media.
Urine specimens:
e Not refrigerated
e Wrong container type (i.e. gray vacutainer tube for urinalysis testing is not acceptable)
e Incomplete 24-hour collection (or other timed collection)
e Non-sterile container (for culture)
e Not a clean-catch, midstream specimen (for culture)
+ Stool specimens:
e Testing for H. Pylori Stool Antigencannotb e per f or med on fiwateryo st
e Formed (solid) stool specimens will be rejected for the following tests:
1. Culture
2. WBCOs
3. Electrolytes

* o

> & & o
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Other Specimen Types

Intermountain Laboratory Services accepts all types of body fluids and urine specimens for
testing. If you need 24-hour urine containers, or other special collection tubes, please call your
laboratory. It is very important that these specimens be in tightly closed containers and are
properly labeled. Please follow the labeling guidelines that follow.

Specimen Labeling Requirements

All specimens submitted to the laboratory MUST contain the following information:

Note: For convenience, specimen labels are available from the laboratory. Clearly print all
information.

Name Doe, John M.
Second ID123456 Initials G. Nurse
Date 09/04/01 Time 9:00 amLocation IHCHH

*

Patient's full legal name - last, first and middle if available

Second identifier - use one of the following:

e Date of birth

e Social security number (nnn-nn-1234)

e Hospital number (chart or MMI)

e Clinic number (IDX)

Initials - person collecting the specimens

Location - home base of the collector (clinicians office or Home Health Agency)
Specimen collection - date

Specimen collection - time

*

> & o o

Transporting Specimens

Different tests have different temperature requirements during transportation and storage.
Failure to provide the appropriate conditions can render a specimen unsuitable for testing. The
following considerations apply:

Frozen: -10° C or colder:

When ordering multiple tests on a patient, prepare a separate aliquot for each test requiring a
frozen specimen. Pour off serum or plasma into a plastic tube before freezing. Do not freeze
glass tubes. Do not package frozen specimens with non-frozen specimens. Specimens must
remain frozen during shipment. Package in an appropriate shipping container with enough dry
ice to keep the specimen frozen. Insulate the specimen to ensure that it does not come in direct
contact with the dry ice. Dry ice requirements: 5 Ibs. = 8-10 hours; 10 Ibs. = 24 hours.

Refrigerated 2 -8° C:

Package in an appropriate shipping container with a frozen coolant pack. Insulate the specimen
to ensure that it does not come in direct contact with the coolant pack. One pack cools for 8-10
hours; 2 packs cool for 24 hours if the shipping container remains unopened.

14



Room Temperature (Ambient) 18 -22° C:

Room temperature specimens need not be packaged with coolant; however, extreme weather
conditions could affect specimen quality. Take weather conditions into consideration when
leaving specimens in locked boxes for couriers.

Requisition Requirements

Please use an Intermountain Laboratory Services requisition form to submit orders to the
laboratory. Use of the requisition form increases the likelihood that ordering information will be
complete and laboratory staff will correctly understand test orders. The requisition form includes
the most commonly ordered tests. It also includes spaces so the laboratory can tailor the form
for individual clinicians to include a clinician's name and address and a list of additional tests of
the clinician's choosing. To obtain requisition forms contact your providing facility.

To assure proper specimen identification and accurate results,
Intermountain Laboratory Servic es require the following legible information be
supplied on every laboratory requisition form:
¢ Patient's full legal name, address and telephone number
¢ Patientdéds maiden nlme, i f married recent
+ Date of birth
+ Second identifier - use one of the following:
e Last four digits of social security number
e Hospital number (chart or MMI)
e Clinic number (IDX)
¢ Patient's gender
+ Patient's diagnosis

+ Testing for Medicare patients should meet the Medicare definitions for medical necessity.
Screening requests on Medicare patients may require an Advance Beneficiary Notice
(ABN). General health panels will require a signed ABN.

ABN forms can be obtained from the laboratory.

Patient's complete insurance information, including policy number and address
Guarantor name and address (patients who are minors cannot be their own guarantor)
Tests to be performed

Name, address and phone number of requesting clinician

Additional information that may be relevant and necessary to assure accurate and timely
testing and reporting of results

* & & & o
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Tests Ordering Notes

Microbiology i Stool culture for enteric pathogens includes campylobacter, shigella, and
salmonella testing unless otherwise indicated. Enterohemorrhagic E. coli (EHEC) testing will
be routinely performed on bloody stools. It must be specifically ordered on other specimen
types. Anaerobic cultures include an aerobic culture unless otherwise specified by the
clinician.

Influenza A and B 1 The test kit used at Intermountain hospital laboratories can differentiate
between influenza A and B strains. We, therefore, will submit two charges for this testing. If
you want to test for only A or B, you must specify that on your order.

CBC Ordering Options

In order to reduce confusion and incorrect orders, Intermountain Laboratory Services has
created standard definitions for a complete blood count and its variations. Hand written orders
for CBC testing processed at Intermountain clinic and hospital laboratories, will be interpreted
using the following definitions:

CBC i Hemogram without WBC differential.

CBC with diff 7 Hemogram with automated WBC differential.

CBC with manual diff T Hemogram with manual WBC differential.
Hemogram 1 Consists of RBC, WBC, platelets, Hgb, Hct, and RBC indicies.
Manual WBC Differ entials

100 cells are enumerated in the manual differential as compared to 10,000 in the automated
differential. A manual differential is performed only if:

1. The clinician specifically orders a manual differential.
2. Manual review of a blood smear indicates that the automated differential is invalid.
A manual review of a blood smear occurs when the automated counts are:
1. WBC <2,000 or >20,000/uL
Lymphs <10%
Monos >20%
Basos >5%
Platelets <50,000/uL
The analyzer indicates possible RBC, WBC, or platelet abnormalities or uncertainty
in the automated WBC differential.
Urinalysis Ordering

Numerous studies have shown that when the urine is clear with a normal color and the four
dipstick results listed below are all negative, the likelihood of a significant microscopic finding is
very low. A microscopic analysis is more expensive than a urine dipstick only. If a urine culture
is wanted, it must be specifically ordered. Hand written urinalysis orders will be interpreted as
follows:

1. UA'T Only urine dipstick performed.
2. UA with microscopic T Urine dipstick and microscopic analysis performed.

3. UA with microscopic if indicated T Urine dipstick is performed and the microscopic
analysis is performed only if any of the following occur:

e Abnormal appearance of urine specimen.
¢ Positive leukocyte esterase on urine dipstick.
¢ Positive nitrite on urine dipstick

o0k wN
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e Positive protein on urine dipstick.
e Positive blood on urine dipstick.

Add -On Tests

The laboratory can arrange to do additional testing on previously collected specimens if
sufficient specimen volume remains and the specimen meets time limit criteria. Accurate testing
requires that some tests be completed within specified time limits after collection. Orders for
add-on tests may be placed by phone; written confirmation will be required. Written requests for
add-ons must clearly state that the requested test is an add-on to a previously collected
specimen.

Test Cancellations

Cancellations received prior to test completion will be honored at no charge. Requests received
after test completion will not be honored. The test will be billed and reported. To cancel a test,
contact the laboratory as soon as possible.

Phone Orders

Intermountain Laboratory Services require written confirmation of verbal orders. The clinician
will be asked to sign an Outpatient Verbal Order Confirmation Form, which contains all of the
following information:

+ Patient's full legal name

Date of birth

Ordering clinician's full name

Diagnosis/ICD-9 Code

Test(s) ordered

Phone number where results can be called or faxed
Date and time

Name of person calling

* & & & & o o

Standing Orders

A written standing order must be specific to the patient and contain the following
information:

+ Patient's full legal name

+ Date of birth

¢ Second identifier - use one of the following:

e Social security number

¢ Hospital number (chart or MMI)

¢ Clinic number (IDX)

Clinician's full name

Patient's diagnosis (standing orders without diagnoses cannot be used)
Test(s) ordered

Test frequency (i .e. dBRNy, awdeRbhyg,naadechonahéey)
acceptable test frequencies.

> & o o
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*

Expiration date

CHANGE OR RENEWAL OF STANDING ORDERS:

*

Standing orders for non -Medicare and Medicare patients  will be valid for no longer than 1
year, after which they must be renewed or discontinued.

A standing order renewal form or a new standing order must be completed by an individual
authorized to order tests.

Report Contents

Laboratory reports include the following information:

* & 6 & o o

Patient's full legal name, age, sex and phone number

Specimen collection date and time

Test names

Test results

Units. For explanations of abbreviations refer to page 22, Key to Units Reported.

Reference ranges. Reference ranges generally reflect the range of results expected in
approximately 95% of the healthy population. As such, they often do not unequivocally
differentiate normal from abnormal, but provide guidelines for the interpretation of results.
Where applicable, references ranges are age and gender specific.

Flags. The letters H and L are used to flag numeric results above or below the limits of the
reference range. Non-numeric results outside the reference range are flagged with the
*character. Not all abnormal results will be flagged. Every result should be evaluated based
on the reference ranges given.

Comments. Comments are added by the technical staff, as appropriate, and are included in
reports.

Modified Results

When a test result is modified, a new report is generated. The report notes the new result, the
original result and the time modified.
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Critical Values

The Intermountain Medical Leadership Council has endorsed a set of laboratory results that
require immediate notification, referred to as critical values. Critical values are called to the
clinician responsible for the patient. (7/2009)

Please refer to the foll owing list of critical values:

BLOODGASES i (Cl i ni cal

Lab

Carboxyhemoglobin

>7%

Bicarbonate

<10 or >40 mmol/L

Methemoglobin

>5%

PCO2, arterial or Capillary

>65 mm Hg

PCO2, Venous/mixed venous

>71 mm Hg

pH, arterial or Capillary

<7.20 or >7.65

pH, Venous/Mixed venous

<7.16 or >7.61

PO2, arterial <45 mm Hg
PO2, capillary <29 mm Hg
Oxygen Sat, arterial <75%
Oxygen Sat, capillary <60%

CHEMISTRY (serum)

Bicarbonate***

<10 or >40 mmol/L

Bilirubin, Total or Unconjugated,
Newborns*

0 Days Old >10 mg/dL
1 Day Old >13.5 mg/dL
2 Days Old >16.0 mg/dL
3-4 Days Old >17.5 mg/dL
5 Days to 1 Month OId >18 mg/dL

Calcium, Total

<6 or 212 mg/dL

TOXICOLOGY

Acetaminophen >140 pg/mL
Alcohol/Ethanol >300 mg/dL
Salicylate >40 mg/dL
Tricyclic Antidepressant Screen >350 ng/mL

MICROBIOLOGY

Positive_ Cultures, Smears, or molecular assays of normally

sterile body fluids or sites.

NOTE: The only urine specimens considered critical, will be

from patients 90 days old or less.

HEMATOLOGY

*kk

Hematocrit

<20 or >65%

Hematocrit, Newborns*

<35 or >65%

Hemoglobin**

<7.0 or >22.0

Platelets

<20 or >1,000 x 10°/uL

WBC

<1.5 or >60.0 x 10°/uL

Absolute Neutrophil Count

<0.5 x 10%/uL

Peripheral Blood Smear : Blasts, Sickle cells, Bacteria or

yeast, Parasites, >2+ schistocytes

Calcium, lonized <0.83 or >1.59 mmol/L COAGULATION
Glucose <40 or >500 mg/dL INR 25.0
Glucose, Newborns* (Inpt) <50 or >150 mg/dL aPTT 2130 sec
Glucose, Newborns* (OutPt) <40 or >300 mg/dL Factor VIlI < 5%
Magnesium Fibrinogen <100 mg/dL
<18 yrs old <1.2 or 24.0 mg/dL URINALYSIS
218 yrs old <1.2 or 6.0 mg/dL Sugar, Newborns* Positive
Potassium <3.0 or >6.0 mmol/L Sugar & Ketones i Both results Glucose > 500 mg/2+
Sodium <120 or >155 mmol/L concurrently: Ketones > 40 mg/2+
THERAPEUTIC DRUGS Sediment RBC or WBC casts

Carbamazepine 215 pg/mL ECRIMEEIIDS
Cyclosporine >700 ng/mL CSF WBC - | 21.0/“L -
Digoxin >2.5 ng/mL Smear: Blasts, Malignant cells, Bacteria or yeast, Parasites
Gentamicin, Trough >2.1 ug/mL — TRANSFUSION _
Lithium ’ ;1'5 mmol/L Difficult crossmatch or As determined by

. — compatibility problems pathologist
Phenobarbital 260 pg/mL Blood inventory problems As determined by
Phenytoin >30 pg/mL pathologist
Phenytoin, Free 23.0 pg/mL Transfusion reaction investigation | As determined by
Theophylline >20 pg/mL pathologist
Tobramycin, Trough >2.1 pg/mL Blood recalls or other problem As determined by
Valproic Acid >150 ug/mL units pathologist
Vancomycin, Peak or Random >100 pg/mL
Vancomycin, Trough >25.1 ug/mL

*Newborn defined as <30 days;

** Applies in
***Consecutive critical value

l abs that
exception applies

donot
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Key to Units Reported

The following table is a list of unit names and definitions used when reporting
results.

Units Interpreta tion Units Interpretation

AU/mL Arbitrary units per milliliter mg/L milligrams per liter
CPU Centipost unit mL milliliter

d Day mL/min milliliters per minute
dL Deciliter mm millimeter

EIA Enzyme immunoassay unit mm® cubic millimeter

EU/d Ehrlich units per day (equivalent to mg/dL) mmol millimole

EIU enzyme immunoassay unit mmol/d millimoles per day

g gram mmol/L millimoles per liter

g/d grams per day h hour

g/5h grams per 5 hours mOsm milliosmole

g/dL grams per deciliter mOsm/kg  milliosmoles per kilogram
ISU immune status ratio muU milliunit

U international unit muU/g milliunits per gram

IU/g international units per gram muU/L milliunits per liter
IU/mL international units per milliliter muU/mL milliunits per milliliter
IU/L international units per liter min minute

Kg kilogram mol mole

L liter ng nanogram

LIV Lyme index value ng/dL nanogram per deciliter
ug microgram ng/L nanograms per liter
pgE/mL microgram equivalents per milliliter ng/mL nanograms per milliliter
ug/d micrograms per day ng/mL/h nanograms per milliliter per hour
ug/d micrograms per day nmol nanomole

pg/dL micrograms per deciliter nmol/d nanomoles per day
ug/g micrograms per gram nmol/dL nanomoles per deciliter
ug/L micrograms per liter nmol/g nanomoles per gram
ug/mg micrograms per milligram nmol/L nanomoles per liter
ug/mL micrograms per milliliter nmol/mL nanomoles per milliliter
uL Microliter 0.D. optical density

umol Micromole ppm parts per million
umol/d micromoles per day % percent

pumol/dL micromoles per deciliter pg picogram

umol/g micromoles per gram pg/mL picograms per milliliter
umol/L micromoles per liter pmol picomole

pmol/mL  micromoles per milliliter pmol/g picomoles per gram
pu Microunit S second

pu/mL microunits per milliliter SD standard deviation
mlU milli international units TV total volume

mlU/hr milli international units per hour U unit

mPol milli polarization unit u/d units per day

mg Milligram Ulg units per gram

mg/d milligrams per day U/h units per hour

mg/dL milligrams per deciliter uU/L units per liter

mg/g milligrams per gram U/mL units per milliliter




Microbiology Specimens

The accuracy and significance of clinical results is only as good as the specimen that the
laboratory receives. Microbiology specimens must be collected in the clinical setting and not in
the laboratory. An improperly collected or transported specimen can result in inaccurate results,
which could lead to improper treatment. Contact your providing facility with questions regarding
specimen collection.

Basic guidelines for Microbiology specimens:

+ Label the specimen with the patient's full legal name, patient's ID number, collection date
and time, source of specimen, patient location and clinician.

+ Completed requisition form must accompany the specimen. The requisition must include
the name, age, sex, patient location, clinician, date and time, diagnosis, and specimen
source.

¢ An aspirate is the specimen of choice for wounds. If aspiration is not possible, a swab
should be used. Where appropriate, cleanse the area surrounding an infected site to avoid
contaminating a specimen with normal flora.

+ Recovery of pathogens is enhanced if specimens are collected before the administration of
antibiotics, except when PCR or DNA based testing methods are used. If antibiotics are
administered, please note type, name, and dose on the requisition.

¢ Gram stains will only be performed with a culture if 2 swabs are submitted.

Basic methods for transporting Microbiology specimens:

¢ Transport labeled specimen in an appropriate container (i.e., sterile, leakproof, no needles,
swabs in culturettes, strep screens acceptable in paper sleeve).

+ Place labeled specimen in biohazard bag and seal completely.

¢ Place the completed requisition in the unsealed pouch of the same biohazard bag
containing the specimen.

+ Place sealed bag containing specimen inside a second sealed bag.
+ Determine temperature for transport as listed under test requirements and mark bag.
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Microbiology Collection Media and Specimen Transport

Specimen Type (source)

Preferr ed Media
& Storage

Specimen
after Collection

Comments

ANAEROBIC, AEROBIC &
ROUTINE CULTURES

Blue Top

(BBL Culture Swab) Amies
Transport Swab Room
temperature **Note: Black top
for fastidious (e.g.
Haemophilus, Neisseria)
organisms

Room temperature

Maintains organism for 24-48 hrs. Good for
most bacteria. Not as good as Amies
Transport with charcoal for fastidious
organisms.

** Not for Rapid Antigen Screens such as
Rapid Strep, Influenza or RSV screens

BODY FLUIDS
WOUND ASPIRATES

Syringe Specimen
Sterile Container - may be
acceptable but not preferred

Room temperature

Transport to lab ASAP Transported only after
the needle has been removed. Transport with
original cap or contact laboratory to order
extra caps.

NASOPHARYNGEAL
CULTURES

Green Top
(BBL Culture Swab)
Room temperature

Room temperature

For Bordetella pertussis, place
nasopharyngeal swab in Transport media with
charcoal (preferred method for detection is
PCR)

RAPID VIRAL ANTIGENS -
INFLUENZA & RSV

Nasal Washing
Nasal swab

Refrigerate

THROAT SWABS -
RAPID STREP GROUP A

Red Top
(BBL Culture Swab)
Room temperature

Room temperature

PCR - GC, CHLAMYDIA,
HERPES & OTHER VIRAL
PCR

M4-RT Viral Transport
(Red lid with pink fluid) Room
temperature or refrigerate

Room temperature

DO NOT use for Mycoplasma / Ureaplasma
cultures.

VIRAL CULTURES M4 or M4-RT Refrigerate

Viral Transport Refrigerate.
MYCOPLASMA/ M4 Viral Transport Refrigeration is optional
UREAPLASMA CULTURES (Blue lid with pink fluid) for PCR specimens.

Refrigerate.

STERILE SPECIMEN
Sputum & Tissue

Sterile Containers
Anaerobic Transport Media

Room temperature

Receive within 2 hrs

if possible- Room
temperature If received
within 2 hrs. Refrigerate
if over 2 hours.

Sputum and tissue specimens must be
delivered to lab ASAP.

PRENATAL STREP SCREEN

Red Top (BBL Culture swab)
Room Temperature

Room Temperature

Note if patient has penicillin allergy and which
drug to test against if positive

STOOL CULTURES
Stool cultures or Fecal WBC will
not be done on formed stool

ETM (transport media)

Clean container for
unpreserved specimens

Transport media - room
temperature
Unpreserved - over 2
hours place in transport
media

Good for 24 7 48 hrs. Specimen must not be
contaminated with urine or toilet water or be
from a diaper. Submit fresh (unpreserved)
specimens to lab preferable within 1 hour of
collection.

OVA & PARASITE
GIARDIA ANTIGEN TESTING

Protofix-CLR
Clean container

Room temperature

Refrigerate

If no history of travel, immune status or risk
factors indicated, Giardia Antigen may be
performed.

FECAL WBC, C DIFFICLE
TOXIN or ROTAVIRUS

Clean screw capped container

Refrigerate up to 72
hours

Submit fresh (unpreserved) specimens to lab
preferably within 30 min of collection.

URINE CULTURE

Gray Top
(BD Urine Vacutainer/ Urine
Preservative Formula)

Sterile Screw Cap Container

Room temperature- 2
days Refrigerated up to
72 hrs.

Gray Top - NOT suitable for urinalysis.

Must be filled to the fill line. Sterile Screw Cap
Container may be used for routine urinalysis

GENITAL WET PREPS

Minimal sterile saline

Room temperature <2
hrs

For trichomonas or yeast. Transport to lab
ASAP

FUNGAL CULTURES

Sterile container (fluid or tissue
preferred over swab)
Swab

Refrigerate

Room temperature

Blood and CSF specimens have special
requirements, call laboratory for information.

ACID FAST BACILLUS (AFB)
CULTURES

Sterile container (fluid or tissue
preferred specimen)
Swab

Refrigerate

Room temperature

Blood and CSF specimens have special
requirements, call laboratory for information.
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If you have any questions about specimen collection, requirements or transport,

Blood Culture Collection

please call the laboratory.

REAGENTS/SUPPLIES/EQUIPMENT
A. Blood culture vials. Store in a cool, dry place (2-25°C), out of direct sunlight.
1. BACTEC Plus Aerobic/F vials (blue).
2. BACTEC Standard Anaerobic/F vials (yellow).

3. MYCO/F LYTIC - Fungal Culture Vials (red).

B. Betadine or 2% Tincture of lodine or Chloraprep.

Select site for venipuncture. Mark skin with surgical marker if vein is difficult to locate.

With a sterile applicator, apply 2% tincture of iodine or 10% providone-iodine solution
(Betadine) to the venipuncture site, starting at the center and moving outward in a circular

NOTE: Do not remove iodine or Betadine from skin before collecting blood.

. For an alternate cleaning method Chloraprep may be used according to manufacturer

instructions. CAUTION: ChloraPrep may not be used on infants less than 2 months old.

Prepare blood culture vials. Examine each vial for evidence of contamination (cloudiness,
bulging or depressed septum, leakage) and damage or deterioration (turbidity,
contamination, discoloration or darkening). DO NOT USE a vial if any defect is detected.
After removing the cap, wipe the rubber diaphragm with a sterile sponge soaked in 70%
alcohol and allow to air dry. DO NOT USE IODINE to wipe off the vial top, as iodine will

Apply a tourniquet and visually locate the vein to be punctured but DO NOT TOUCH the

needl e

t hat

t he

patient s

b. NOTE: Draw blood cultures separate from other tests. If it is necessary to draw with
other tests, inoculate blood culture vials first to reduce likelihood of contamination.

c. Remove needle completely before touching the cotton to the puncture site. Transfer
blood from the syringe into upright blood culture vials using a transfer device. Allow

vacuum in vial to draw the blood in. When drawing with a butterfly/syringe

combination, discard the butterfly after drawing specimen into the syringe, then

a. Attach butterfly to the barrel. Place the barrel over end of upright blood culture vials.

b. Carefully observe the direction of blood flow when starting sample collection. The
vacuum in the vial will usually exceed 10 mL, so the user should monitor the volume

collected by means of the 5 mL graduated marks on the vial label. DO NOT

c. When the desired volume has been drawn, remove the needle from the vial.

C. Alcohol prep.
PROCEDURE
A.
B. Thoroughly cleanse the skin with 70% alcohol.
C.
motion. Allow to completely air dry  before collecting blood.
D
E.
disintegrate the vial septum.
F.
cleansed site.
G. Collect the specimen using one of the following methods:
1. Syringe draw
a. Use | argest gauge
attach a transfer device to the syringe to inoculate the vial(s).
2. Butterfly needle
OVERFILL.
H. Specimen volumes.
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OPTIMAL VOLUMES FOR BLOOD CULTURE VIALS

Adult

Age Plus Aerobic/F Vial | Standard Anaerobic/F Vial | MYCO/F Lytic Vial
Neonate to 1 year 17 2mL 17 2mL 1i 2mL
1to 6 years 37 5mL 37 5mL 37 5mL
Adolescent to 8 10 mL 51 7 mL 371 5mL

NOTE: For suboptimal specimen volumes, if <2 mL, place the entire specimen in the aerobic
vial; if >2 mL, divide specimen equally between the aerobic and anaerobic vials. Use of
lower volumes may adversely affect recovery and /or time to detection of organisms.

I. Remove Betadine or iodine from the skin using alcohol.

J Properly 1| abel vials with collection dat e, ti me,
hando, fsubclavian |line red porto, etc.). DO NOT

K. Transport the specimen promptly to the laboratory.

Notes:

A. Contamination rates are higher with line draws than with venipunctures, so blood cultures
should not be collected through lines except to test for an infected line.

B.1f a clinician orders blood cultures ti
doesn't specify different sites or time periods between specimens, the time interval is not
important, but separate sites with separate preps are important when possible.

C. If the venipuncture proves difficult and the cleansed site must be touched to locate the vein,
the site should be cleansed again after touching.

me s a nur
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Cervical, Endocervical, and Urethral Swab Specimen Collection

for PCR Testing of
Chlamydia trachomatis (CLMPCR) and Neisseria gonorrhoeae (GCPCR) or both (GCLPCR)

REAGENTS/SUPPLIES/EQUIPMENT

Obtain collection media:

A. Universal Transport Media (UTM),

B. PAP Thin Prep Preserve Cty collection media or

C. M4 collection media using only dacron, rayon, or calcium alginate tipped collection swabs
with plastic or non-aluminum wire shafts.

CERVICAL, ENDOCERVICAL SWAB SPECIMEN S
A. Remove mucus from the exocervix.
B. Insert a large swab into the endocervical canal until the tip of swab is no longer visible.

C. Rotate 3-5 seconds and withdraw, avoiding contact with vaginal surfaces. Examine the
swab for the presence of surgical lubricants, and if present, indicate this on the specimen
label.

D. Place the swab in the Specimen Transport Media tube, vigorously swirl or agitate the swab
in the liquid for 15 seconds. Swab must remain in the transport tube.

E. Cap the tube and label it appropriately.

F. Specimens must be stored refrigerated at 2-8°C. Samples may be stored for up to 7 days
refrigerated or frozen for up to 3 months.

G. All specimens that require shipment must be shipped in compliance with all applicable local,
state and country regulations for the transport of etiological agents.
H. Upon receipt by the test site:
1. Store swab specimens at 2-8°C until tested. Swab specimens are stable for 7 days when
stored at 2-8°C.

2. Thin Prep Preserve Cty collection media. Swab specimens stable at ambient (18-28°C)
up to 3 weeks. Thin Prep collection kit stability is 4-37°C.

URETHRAL SWAB SPECIMENS (MALE)

A. Patient must not have urinated for at least 2 hours prior to sampling.
B. Insert the small swab provided with the kit 2-4 cm into urethra.

C. Rotate 3-5 seconds and withdraw.
D

. Place the swab in the Specimen Transport Media tube, vigorously swirl or agitate the swab
in the liquid for 15 seconds. Swab must remain in the transport tube.

Cap the tube and label it appropriately.

Specimens must be stored refrigerated at 2-8°C. Samples may be stored for up to 7 days
refrigerated or frozen for up to 3months.

G. Upon receipt by the test center:
1. Store the specimen at 2-8°C until tested.

2. All specimens that require shipment must be shipped in compliance with all applicable
local, state and country regulations for the transport of etiological agents.

nm
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Nasopharyngeal Specimen Collection

1. Gently insert a small swab through the nares and into the posterior
nasopharynx.

2. Rotate swab slowly for 5 seconds to absorb secretions.
3. Remove swab from nares.

Anterior naris

Mid -inferior portion
of inferior turbinate

Posterior pharynx

Patientd6s head should be positioned fro
specimen recovery.
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FOR BEST SPECIMEN QUALITY

Vacuum -assisted P
Nasal Aspi rate
Method ﬂ\ |

Materials: .
Portable suction pump o)
Sterile suction catheter |9
Mucus trap (i .e., L u e | {
Saline ‘

1. Attach mucus trap to suction pump and catheter, leaving wrapper on
suction catheter; turn on suction and adjust to suggested pressure.

2. Without applying suction, insert catheter into the nose, directed
posteriorly and toward the opening of the external ear. NOTE: depth of
insertion necessary to reach posterior pharynx is equivalent to distance
between anterior naris and external opening of the ear.

3. Apply suction. Using a rotation movement, slowly withdraw catheter.
NOTE: catheter should return remain in nasopharynx no longer than 10
seconds.

4. Hold trap upright to prevent secretions from going into pump.

5. Rinse catheter (if necessary) with approximately 2.0 mL saline;
disconnect suction; connect tubing to arm of mucus trap to seal.

Patient Age Catheter size (French)** Suction Pressure
Premature infant 6 80-100 mmHg
Infant 8 80-100 mmHg
Toddler/Preschooler 10 100-120 mmHg
School Age 12 100-120 mmHg
Adolescent/Adult 14 100-150 mmHg

**To determine length of catheter tubing, measure distance from tip of nose to
external opening of ear.
Repeating procedure for the second nostril will deliver optional combined specimen.
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Nasal Wash: e
Bulb Method e

Material: N AR NN
Saline (A YNY S
17 2 oz. Tapered rubber bulb* NIl R
Specimen container ML=y
(urine collection cup)

1. Suction 37 5 mL saline into a new sterile

2. Insert bulb into one nostril until nostril is occluded.

3. Instill saline into nostril with one squeeze of the bulb and immediately
release bulb to collect recovered nasal specimen.

4. Empty bulb into suitable dry, sterile specimen container.

Nasal Wash: A

- ' B
Syringe Method N
Material: ¥ N Wl T\
Saline N i__'-‘~.'_:_';\‘;.
37 5 mL syringe* VN 7 A .
2 0 -2D §auge tubing* \ O KEERT S

Specimen container |

1. Fill syringe with saline; attach tubing
2. Quickly instill saline into nostril.

3. Aspirate the recoverable nasal specimen. Recovery must occur
immediately, as the instilled fluid will rapidly drain.

4. (alternate) In appropriate cases, patients may tilt head forward to allow
specimen to drain into suitable sterile container.

5. (if aspirated) Inject aspirated specimen from syringe into suitable dry,
sterile specimen container. Urine collection cup is acceptable.

*Length and diameter of syringe, tube or bulb as appropriate for infant, child, or adult. Repeating

procedure for second nostril will deliver optimal combined specimen.
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Rapid Infectious Disease Testing

Rapid infectious disease antibody and antigen testing can significantly shorten the time to
diagnosis over conventional culture. EIA or ELISA methods have been successful in the
detection of infectious diseases caused by organisms that do not grow or are difficult to grow in
culture, such as Epstein-Barr Virus (EBV), Hepatitis, Influenza, Respiratory Syncycial Virus and
Human Immunodeficiency Virus (HIV). More recently, molecular methods have been employed
in the rapid detection of pathogens such as Bordatella pertussis, Enterovirus and various
sexually transmitted diseases. Contact your providing facility with questions regarding specimen
collection, test menus and testing information.

Molecular Diagnostics Testing

Molecular diagnostic testing for infectious disease diagnosis provides more rapid turnaround
and improved sensitivity compared to conventional test methods such as cultures. Molecular
human genetic assays are also available. Molecular diagnostic tests performed by
Intermountain Laboratory Services currently include:

e Bordatella pertussis PCR

e Chlamydia trachomatis PCR

¢ Chlamydia and GC PCR

e Cytomegalovirus PCR (CMV)

e Epstein Barr Virus PCR (EBV)

e Enterovirus PCR

e Factor V Leiden

e Factor Il (Prothrombin) Mutation Detection
e Hepatitis C PCR (qualitative)

e Hepatitis C PCR (quantitative / viral load)
e Herpes Simplex | & Il PCR (HSV)

e HIV quantitative viral load by PCR

e Legionella PCR mecA detection

¢ MRSA nasal screen

e Neisseria gonorrhoeae (GC) PCR

e Respiratory Virus panel by PCR

e Varicella Zoster Virus PCR (VZV)

Additional molecular diagnostic tests for infectious diseases and mutation detection are
available through our reference laboratory partners.
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SUGGESTED ORDERING GUIDELINES FOR
EPSTEIN-BARR VIRUS (EBV) AND EBV
RELATED CONDITIONS

Suspected ACUTE Mononucleosis

Persistent or Reactivated EBV Disease

PREVIOUS Infection L PTLD
ORDER ORDER
EBV Mono Screen EBVVCAIgG (+)
EBV VCA IgM  (+/-)
EBNA IgG +)
EBV EA (+1-)

A 4

ORDER
Acute IM EBV PCR (+)
no further w/u serum or
tumor tissue

A 4
ORDER
VCA IgG & IgM
EBNA IgG

Acute Previous
EBV VCAIgG (+/-) +)
EBV VCAIgM (+) )
EBNA IgG )

For more DETAILS see Mononucleosis/EBV Assay Chart

LEGEND
Acute =< 4 wks since infection EBV = Epstein-Barr virus
EA = Early Antigen NA = Nuclear Antigen

VCA = Viral Capsid
PTLD = Post Transplant Lymphoproliferative Disease
+/- = Means Pos or Neg - Not "Weak"
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Mononucleosis/ EBV Assays

Intermountain Laboratory Services does not offer an EBV panel. Select individual
assays from the list below:

Test

Usefulness

Written Orders

MonoSpot®
(Heterophile)

Rapid test for acute mononucleosis
(heterophile-antibody). Positive in 85% of
adults with acute IM symptoms. Much less
sensitive in children < 4 yrs.

Request: MonoSpot

Monolert Rapid test for acute mononucleosis. More Request: EBV/Mono Screen
sensitive than MonoSpot; EBV specific
antibodies, may cross-react with CMV rarely. When a request for "EBV", "EBV
antibody" or "EBV serology" is
received, a Monolert test will be
performed.
EBV VCA IgG | Conventional serology to detect IgG antibody to | Request: EBV VCA IgG
Capsid antigen. Positive at times of acute
symptoms and persist for life. Must be requested specifically.
If not specified, Monolert will be
performed.
EBV VCA IgM | Conventional serology to detect recent EBV Request: EBV VCA IgM
infection. Remains positive for 6-12 weeks
after infection. Must be requested specifically.
If not specified, Monolert will be
performed.
IgG Antibody | Negative in acute phase of IM. Usually Request: EBNA IgG
to EBV becomes positive at 4 weeks to a few months
Nuclear after infection and persists for life. May be Must be requested specifically.
Antibody useful in pediatric patients where VCA If not specified, Monolert will be
antibodies may remain negative. performed.
IgG antibody | Antibody develops in approximately 80% of Request: EBV EA
to individuals with EBV infection and last for about
EBV Early 6 months. Has not been found to be helpful in | Must be requested specifically.
Antigen the diagnosis of acute EBV infection but may If not specified, Monolert will be
be helpful in the evaluation of EBV-related performed.
conditions.
EBVPCR EBV DNA levels are used for diagnosing and Request: EBV PCR

monitoring lymphoproliferative diseases in
immunocompromised patients (i.e., PTLD).
EBV DNA in serum has been reported to be
indicative of EBV associated disease. The
presence of EBV DNA recovered from whole
blood may be due to latently infected
lymphocytes, from past infections.

Must be requested specifically.
If not specified, Monolert will be
performed.
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Anatomic Pathology Requireme nts

PATHOLOGY REQUISITIONS:

To assure proper specimen identification and accurate results, Intermountain Laboratory

Services requires specific, legible information be supplied on every anatomic pathology

requisition form. In addition, a completed requisition must accompany all specimens submitted

to Pathology. Information must include:

¢ Patientods full name, address and telephone numbe
gender

+ Date of service

Ordering Physician name, address and telephone number

A

Pati ent 6s i nsurance name, policy number, addr ess
the insurance card is acceptable)

Pat i e n-opdaliagngsis, elinical history

Specimen type and source/site for each container submitted

Hospital number or clinical number (IDX) when applicable

A

Patient 6s di a-§codewisgns and symptdm§, De., mass of right breast.

> <&

> & o o

SPECIMEN IDENTIFICATION:

All specimen containers submitted fully labeled and include the following information:

¢« Pati ent 6 s ndahbbreliationaanmcknames. The name on the specimen MUST
match the name on the requisition.

+ Specimen type to include identification of tissue and body location.

+ Date and time of collection

+ Multiple specimens submitted on the same patient must be listed numerically on the
requisition and each of the containers identified corresponding to the requisition.

Pathology Specimen Collection

ROUTINE
Specimens for light microscopy are routinely submitted in 10% neutral buffered formalin. Never
allow the specimen air dry, place in fixative as soon as possible.

1. Ensure the container lid is affixed properly and tighten, then seal the specimen container
inside of a specimen bag and place the paperwork in the outside pocket. Submit a
single patient's specimen(s) and requisition per bag.

2. If there is any doubt as to how the specimen should be handled DO NOT place the
specimen in any fixative. Wrap the specimen with a saline moistened gauze pad and
store in an airtight container, in the refrigerator until Pathology can be contacted.

Contact the Pathology Laboratory when specimens require special handling or if there are
guestions.
FROZEN SECTIONS

1. Notify the Pathology Office or page the pathologist on service. Some sites require 24-
hour_prior notice for frozen sections.

2. Submit samples, fresh, in a labeled container. Do not place samples in fixative.

3. Deliver specimens and completed requisition form directly to lab personnel. Never leave
a specimen for frozen section diagnosis on the counter unattended.

STAT/RUSH SPECIMENS
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+ Notify the pathologist on the surgical service. After hours contact the pathologist on-call
through the hospital operator. The pathologist will contact laboratory personnel.

+ On the requisition indicate STAT or Rush and include a beeper number or telephone
number where results can be called.

SPECIAL SPECIMEN HANDLING PROCEDURES

LABORATORY PATHOLOGY SHOULD BE CONTACTED WHEN SPECIMENS REQUIRE
SPECIAL HANDLING. SPECIMENS THAT MAY REQUIRE SPECIAL PROCESSING
INCLUDE:

e Bone marrow biopsies

¢ Nerve biopsies

e Breast carcinomas

¢ Cytogenetic testing

¢ Heart biopsies

e Kidney biopsies

e Lymphoma workups

e Nerve /muscle biopsies

e Testicular biopsy for assessment of spermatogenesis
e Tissue for Electron Microscopy

¢ Flow Cytometry specimen

e Lymph Node biopsy for evaluation of Lymphoma

FOR TISSUE SPECIMENS REQUIRING ELECTRON MICROSCOPY,
IMMUNOFLUORESCENCE, IMMUNOPEROXIDASE, OR FLOW CYTOMETRY, PLEASE
CONTACT YOUR SITE PATHOLOGY OFFICE.

Electron Microscopy,
Immunofluorescence or Immunoperoxidase
SPECIMEN TO BE TESTED FOR EM, IMMUNOFLUORESCENCE, IMMUNOPEROXIDASE

FOR HER2 REQUIRES SPECIAL HANDLING. PLEASE CONTACT YOUR PROVIDING
FACILITY.

STAT/RUSH SPECIMENS:
+ Each container must be individually labeled with the patient's name.
+ Each container must be labeled with the specimen type and source.

¢ All STAT specimens requiring either frozen section analysis or immediate processing must
be arranged with the responsible pathologist. Some facilities may require at least 24-hour
notice for frozen sections. Call the Pathology Department at your providing facility during
normal business hours or call the facility operator after hours.
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Flow Cytometry Testing

Leukemia/Lymphoma Testing

Leukemia / Lymphoma testing is used to evaluate and characterize leukemia or lymphoma
presentations, response of malignant cells to therapeutic treatments, or to identify residual
disease and/or relapse via surface antigen, kappa/lambda or cytoplasmic markers. Specimen
requirements for Leukemia / Lymphoma testing needs:

+ Anti-coagulated whole blood in Sodium Heparin. Note: EDTA anticoagulant is acceptable if
received within 24 hours.

+ Body fluids

¢ Tissue is acceptable in saline or tissue culture medium (RPMI). Frozen or fixed tissues are
UNACCEPTABLE. Do not send in formalin

Transport specimen at ambient temperature. Clinical history and differential diagnosis are to be

provided. Test is ordered as FLOWLL. This test replaces CLL, ALEUKA, ALEUKP and

LYMOMA test codes. Results of markers and interpretive data are found in HELP2 Clinical

notes, or contact the appropriate Hematopathologist.

CLINICAL PATHOLOGY TESTING

¢ CD3/ CD4: this test is recommended to evaluate HIV-infected individuals as prognostic
indicators, monitoring immune system functions and for initiating prophylaxis for
opportunistic infections. Acceptable specimens are anti-coagulated whole blood in sodium
heparin, whole blood collected in EDTA received in the lab within 24 hours, and body fluids.
Transport at an ambient temperature.

¢ CD4/ CD8: this test is similar to CD3/CD4 but also includes a CD4/CD8 Ratio. Acceptable
specimens are anti-coagulated whole blood in sodium heparin, whole blood collected in
EDTA received in the lab within 24 hours, and body fluids. Transport at an ambient
temperature.

+ TLYM (TTRANS): this test is ordered for acute organ rejection episodes for patients being
treated with OKT3 or ATGAM. Acceptable specimens are anti-coagulated whole blood in
sodium heparin, whole blood collected in EDTA received in the lab within 24 hours, and
body fluids. Transport at an ambient temperature.

+ STEM: this test monitors CD34 positive stem cells from peripheral blood. Acceptable
specimens are EDTA anti-coagulated whole blood. Specimens are to be transported STAT
to the Flow Cytometry Laboratory at an ambient temperature.

+ AOKTS3: this assay is used for determining if a patient has developed anti-OKT3 antibodies
against OKT3 mouse monoclonal drug therapy. Acceptable specimen is a 6 mL serum
sample that is drawn when there is no detectable OKT3 in the serum. Sodium heparin
plasma is acceptable but serum is preferred. Transport frozen.

¢+ IMMDEF (Immunodeficiency Panel): this test replaces CDC and LYMNK tests. It is
recommended for evaluating immunodeficiency in adults and as part of a chronic fatigue
syndrome work-up. It characterizes the different subsets of lymphocytes (T cells, B cells, NK
cells). Acceptable specimens are anti-coagulated whole blood in sodium heparin, whole
blood collected in EDTA received in the lab within 24 hours, and body fluids. Transport at an
ambient temperature.
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GYN Cytopathology Requisition and Specime  n Requirements

PURPOSE:
To assure proper specimen identification and accurate results when sending GYN (cervical/vaginal)
specimens to the Intermountain Healthcare Cytopathology Laboratory, please refer to the list below
and supply all required information. This information must be provided before the specimen can be
processed. The initial receipt of this information will eliminate time-consuming phone calls or
returns and allow us to provide you and your pat.
Questions? Call your providing facility: Mon. - Fri., 8:00 a.m. until 5:00 p.m. Refer to the
Intermountain Healthcare Laboratory Services Telephone Directory.
REQUISITION REQUIREMENTS:
¢ Clinician Information
¢ Ordering clinician's full name and identification code number if available
¢ Cliniciands office address, phone and FAX numb

+ Patient Information (Three patient identifiers must be provided in order to perform the test.)

A

e Patient 6s fiulast first amdynasiddle ihaaaitedle. Also include previous or
maiden name if available.

e Date of birth
e Social security number

e Gender

e Address

e Phone number

e Patientdés complete insurance information, incl
number and policyholder 6s name. A photocopy o

back, may be attached in lieu of completing the insurance section.
+ Specimen Information
e Collection date
e Specimen source: cervical, vaginal, or both
e Specimen type: ThinPrep® Pap
+ Pap Test Order information

e Select the appropriate risk assessment level for the patient: low-risk, high-risk or
di agnostic. I f diagnostic please indicate pat
an ICD9 code.

e Note: Both the low-risk and high-risk levels are defined by Medicare to be screening
tests. For Medicare patients receiving these screening tests, a signed ABN should be
submitted with the requisition.

¢ Clinical Information

e Please provide any applicable clinical information including date of last menstrual period
(LMP), as well as such information as: pregnant, postpartum, nursing, menopausal,
hysterectomy, hormone therapy, signs and symptoms experienced, etc., as appropriate.

¢ Also indicate any past abnormal results and treatments including dates.

+ HPV Testing - HPV testing can be ordered on Pap (cervical/vaginal) specimens collected in
ThinPrep® PreservCyt® Solution. HPV testing ordered in conjunction with the Pap test will
be resulted on the Pap report and will be billed with the Pap.

e HPV Reflexive Testing is performed only whentheresul t of t he ThinPrepE P
ASC-US. Other procedures and testing are clinically indicated if the result of the Pap
test is LSIL or higher.
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e HPVNon-Ref |l exive Testing is performed regardl ess
To order, check the box on the requisition if available or write in HPV Non-Reflexive
testing.
e Note: AtIntermountain Laboratory Services HPV testing on cervical/vaginal specimens
collected in ThinPrep® PreservCyt® solution can be performed up to 3weeks after the
date of collection.

+ Chlamydia/Gonorrhea Testing i Chlamydia/Gonorrhea (CT/NG) Testing can be ordered on
Pap (cervical/vaginal) specimens collected in ThinPrep® PreservCyt® solution. These tests
are available to order individually or together. To order, check the appropriate box(es) on
the requisition, if available, or write in desired tests under Other Tests.

e Note: The specimen for Chlamydia/Gonorrhea testing is removed from the vial prior to
processing the Pap test. This may have an affect on marginal Pap cases.

¢ Note: Because of the workflow process Chlamydia/Gonorrhea test requests must be
included on the cytopathology requisition at the time they are sent to the laboratory.
Unfortunately add-on orders for Chlamydia/Gonorrhea cannot be performed as they may
produce a false positive test result.

e Note: CDC recommendations for Chlamydia testing are: (1) All pregnant women
should be routinely tested for Chlamydia trachomatis at the first prenatal visit. Women
aged <25 years and those at increased risk for chlamydia (i.e., women who have a new
or more than one sex partner) also should be retested during the third trimester to
prevent maternal postnatal complications and chlamydial infection in the infant.
Screening during the first trimester might prevent the adverse effects of chlamydia
during pregnancy, but supportive evidence for this is lacking. If screening is performed
only during the first trimester, a longer period exists for acquiring infection before
delivery. (2) Annual screening of all sexually active womenagedO25 years i s
recommended, as is screening of older women with risk factors (e.g., those who have a
new sex partner or multiple sex partners).

SPECIMEN REQUIREMENTS:
+ All specimens submitted to the laboratory must be individually labeled and must include two

identifiers:
e The patientdés full | egal n ainde nobuse nicknamasp pear s on
e A second identifier, either the patientdés dat e

patient identification number.

e Note: This information should be written in ink on the ThinPrep vial itself not on the vial
cap.

+ Specimens collected in ThinPrep® PreservCyt® solution must be collected and processed
before the expiration date on the ThinPrep® vial. Specimens received in an expired vial will
not be processed.

+ Specimens collected in any preservative produced by TriPath Imaging including SurePath®
and CytoRich® are not accepted by Intermountain Healthcare Cytopathology. These
solutions are not compatible with our processing equipment and procedures and will either
be returned to the provider or forwarded to another lab.

+ Specimens must be submitted one specimen and requisition per bag. The specimen should
be sealed inside the bag and the requisition placed securely in the outer pocket.
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P AP T E $CEkrical/Vaginal Screening)

PURPOSE:

The purpose of the Pap test is to detect malignant cells of cervical/vaginal cancers as well as
cells, which represent a precursor of malignancy (SIL) through microscopic evaluation of
representative cells. Certain infectious and inflammatory conditions may also be detected in
this process.

The liquid-based Pap test has become the industry standard for Pap test collection and

processing. The ThinPrepE Pap TestE, eaeguedci ficall
Pap test method. The FDA has | abeled the ThinPrep
the conventional Pap smear 0. I ndependent studies
Healthcare Cytopathology, have shown such benefits as increased disease detection and

i mproved speci men adequacy. Anot her benefit of t

of additional testing out of the same specimen vial. The FDA has approved HPV testing, which
can lend additional insight into the treatment of cervical abnormalities, as well as Chlamydia and
Gonorrhea testing on specimens collected in ThinPrep® PreservCyt® solution.

SUPPLIES:

Specimen collection supplies, including requisitions and specimen transport bags, can be

ordered through laboratory customer service. Refer to intermountain healthcare laboratory

services telephone directory. For ease of orderi
below as well as a list of supplies needed for each of four collection techniques.

ThinPrep® Pap Test E PreservCytE Solution vial w
Broom -like collection device
(25 each per package)

ThinPrepE Pap TestE PreservCytE Solution
Cytobrush and Spatula collection devices
(25 each per package)
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Note: Techniques 1 and 2, the collectiontechnique s f or t he ThinPrep E Pap T
I nter mountain Healthcareds preferred collection m
Technique 1, ThinPrepE-likedewiceTest E using broom
One vial of PreservCyt®
One Papet t edfike(emicepr oo m
One cytopathology requisition
One small specimen transport bag with outer document pocket
Technique 2, ThinPrepE Pap TestE using spatul a e
One vial of PreservCyt®
One plastic spatula (do not use wooden spatula)
One Cytobrush® (an endocervical brush)
One cytopathology requisition
One small specimen transport bag with outer document pocket
PATIENT PREPARATION:
It is recommended that patients not use vaginal lubricants, vaginal medications, vaginal
contraceptives, or douches within 48 hours before the exam. The patient should not engage in
sexual activity 24 hours before the smear is collected. In menstruating women the optimal time
for cell collection is at ovulation. Patients should not be scheduled during their menstrual cycle.
Bleeding or a heavy exudate may make a specimen unsatisfactory for evaluation of epithelial
cell abnormality.
COLLECTION PROCEDURE:
Technique 1, ThinPrepE-likedewiceTest E using broom
1. Obtain specimen prior to bimanual examination using an un-lubricated speculum
(saline or water may be used).
Note: Use of lubricant jellies can interfere with collection of a representative
cervical specimen as well as processing and evaluating the specimen and may
lead to an unsatisfactory result.
2. Gently remove excess mucus or other discharge from surface of cervix using a
folded gauze pad held by ring forceps.

3. Remove inflammatory exudate from the cervical canal before taking the specimen.
Remove by placing a dry 2x2 inch piece of gauze over the cervix and peeling it away
after it absorbs the exudates or by using a dry proctoswab or scopette.

Note: The excess cervical mucus and inflammatory exudate are essentially
devoid of meaningful cellular material and when present in the specimen vial may
yield a slide with little or no diagnostic material present.

4. The cervix should not be cleaned by washing with saline; it may result in a relatively
acellular specimen.

5. The specimen should be obtained before the application of acetic acid.

6. Obtain an adequate sampling from the cervix using the broom-like device. Insert the
central bristles of the broom into the endocervical canal deep enough to allow the
shorter bristles to fully contact the ectocervix. Push gently and rotate the broom in a
clockwise direction five times.

Note: The broom is designed to capture cells when rotated clockwise. Rotating

the broom counter-clockwise will cause cells to slough off but does not trap the
cells in the broom.

7. Immediately rinse the broom in the PreservCyt® Solution vial by pushing the broom
into the bottom of the vial 10 times, forcing the bristles apart. As a final step, swirl the
broom vigorously to further release material. Discard the collection device.
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8. Tighten the cap so that the torque line on the cap passes the torque line on the vial.

9. Record the patient's name and date of birth or other unique identifier on the vial.

10. Record the patient information and medical history on the cytopathology requisition
form.

11. Indicate the tests to be performed on the requisition form.

12. Package the specimen and requisition for transport to the laboratory by placing the
requisition in the document pocket on the outside of the specimen bag and the vial
into the zippered pouch, making sure the zipper is closed tightly.

Technique 2, ThinPrepE Pap TestE using spatul a e

1. Obtain specimen prior to bimanual examination using an un-lubricated speculum
(saline or water may be used).

Note: Use of lubricant jellies can interfere with collection of a representative
cervical specimen as well as processing and evaluating the specimen and may
lead to an unsatisfactory result.

2. Gently remove excess mucus or other discharge from surface of cervix using a
folded gauze pad held by ring forceps.

3. Remove inflammatory exudate from the cervical canal before taking the specimen.
Remove by placing a dry 2x2 inch piece of gauze over the cervix and peeling it away
after it absorbs the exudates or by using a dry proctoswab or scopette.

Note: The excess cervical mucus and inflammatory exudate are essentially
devoid of meaningful cellular material and when present in the specimen vial may
yield a slide with little or no diagnostic material present.

4. The cervix should not be cleaned by washing with saline or it may result in a
relatively acellular specimen.

5. The specimen should be obtained before the application of acetic acid.

6. Obtain an adequate sampling from the ectocervix using a plastic spatula by placing
the rounded tip of the spatula into the cervix until the curved edge of the spatula
rests against the ectocervix. Rotate spatula 360 degrees.

7. Immediately rinse the spatula in the PreservCyt® Solution vial by swirling the spatula
vigorously in the vial 10 times. Discard the spatula.

8. Obtain an adequate sampling from the endocervix using an endocervical brush
device. Insert the brush into the cervix until only the bottom-most fibers are
exposed. Slowly rotate ¥ or ¥z turn in one direction. DO NOT OVER-ROTATE.

9. Immediately rinse the brush in the PreservCyt® Solution vial by rotating the device in
the solution 10 times while pushing again the PreservCyt® vial wall. Swirl the brush
vigorously to further release material. Discard the brush.

10. Tighten the cap so that the torque line on the cap passes the torque line on the vial.

11. Record the patient's name and date of birth or other unique identifier on the vial.

12. Record the patient information and medical history on the cytopathology requisition
form.

13. Indicate the test(s) to be performed on the requisition form.

14. Package the specimen and requisition for transport to the laboratory by placing the
requisition in the document pocket on the outside of the specimen bag and the vial
into the zippered pouch, making sure the zipper is closed tightly.

SPECIMEN TRANSPORT:

Specimens collected in ThinPrep® PreservCyt® Solution should be processed within three
weeks of collection date. Specimens should be transported to the laboratory in a timely manner
in order to meet this time limit. To find out if courier service is available in your area, contact
your providing facility.
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INTERPRETATION AND COMMENTS:

The Pap test is a screening test for cervical cancer with inherent false negative results. The Pap
smear was designed to detect squamous neoplastic lesions of the cervix, and has less utility in
detecting glandular lesions of the endocervical canal and endometrial cavity. In particular, the
Pap test misses many lesions of the uterine endometrial lining (only about one-fourth to one-
third of endometrial carcinomas are detected with a Pap test). Endometrial biopsy evaluation is
recommended for a patient with significant abnormal clinical bleeding or a suspected
endometrial abnormality. Similarly, clinically abnormal or visible lesions of the cervix or vaginal
mucosa should be biopsied. Reported false negative rates for Pap test vary considerably, and it
should be stressed to the patient that regular Pap screening is important in detecting cervical
disease at the earliest possible stages.

False negatives are due to both sampling error (clinician related) and failure to recognize or
properly interpret cells (laboratory related). In a study from the Mayo Clinic, the overall false
negative rate was 19 percent (12 percent sampling error and 7 percent laboratory error). False
negative rates have been reported as high as 31 percent. False positives also occur. In one
study from a well-known and well-run cytopathology department, thirteen percent of smears
interpreted to be CIN or cancers showed no evidence of neoplasia in follow up biopsies The
method of cell collection and concern for details of collection is crucial. ThinPrep® has been
shown to be more effective than the conventional glass smear.

Cellular effects of Herpes virus, candida (and related yeast), trichomonas, actinomyces, and
bacteri al infections may be detected with the Pap

Cases with malignant cells are classified as to cell type (squamous, endocervical
adenocarcinoma, endometrial adenocarcinoma) as specifically as the individual specimen
allows. Precursor lesions of carcinoma are reported as low or high-grade squamous
intraepithelial lesion as defined in the Bethesda system. Smears that cover less than 10 percent
of the slide or specimens in which more than 75 percent of the cells are obscured are
considered "unsatisfactory". With ThinPrep® there must be at least 40 percent coverage to be
considered adequate.

Some Pap specimens (approximately four- percent at Intermountain Healthcare) are considered
"atypical" but not clearly neoplastic (not SIL or carcinoma). This is a very heterogeneous group
of smears. Women in this category may have a high risk of having CIN. The ALTS study has
shown HPV testing to be of value in determining the risk factor.

In 2006, the American Society for Colposcopy and Cervical Pathology (ASCCP) updated the
follow-up guidelines and algorithms for patients with abnormal cytopathology results. These
algorithms provide a visual explanation of the 2006 Guidelines for the Management of Women
with Abnormal Cervical Cancer Screening Tests and the Management of Women with Cervical
Intraepithelial Neoplasia or Adenocarcinoma in situ, published in the October 2007 issue of the
American Journal of Obstetrics and Gynecology. They also clarify when HPV testing is valuable
in treating the patient. The 2006 ASCCP algorithms can be viewed and printed from the
following website: www.asccp.org/pdfs/consensus/algorithms cyto 07.pdf

Postmenopausal smears are sometimes difficult to interpret. Repeat sampling after short-term

estrogen therapy (0.625 mg oral conjugated estrogen for 5 days followed by specimen collection
on day 7) can be helpful in resolving difficult cases.

+ Guidelines for cancer screening of the female genital tract can be found through the
American Cancer Society as well as the American College of Obstetricians and
Gynecologists. When a repeat Pap test is indicated, recollection under 3 months is not
recommended because of decreased sensitivity, even with colposcopy. Please repeat after
a 3-6 month interval.
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Non-Gyn Cytopathology
Requisition and Specimen Requirements

PURPOSE:
To assure proper specimen identification and accurate results when sending Non-Gyn
specimens to your providing facility, please refer to the list below and supply all required
information. This information must be provided before the specimen can be processed. The
initial receipt of this information will eliminate time consuming phone calls or returns and allow
us to provide you and your patients prompt quality service.
Questions? Call your providing facility: Mon. - Fri., 8:00 a.m. until 5:00 p.m. Refer to the
Intermountain Healthcare Laboratory Services Telephone Directory.
REQUISITION REQUIREMENTS:
+ Clinician Information

e Ordering clinician's full name and identification code number if available

¢ Cliniciands office address, phone and FAX numb
+ Patient Information

e Patient 6s fiulast firsk amdynaiddle ihaaaiedle. Also include previous or
maiden name if available.

e Date of birth
e Social security number

e Gender

e Address

e Phone number

e Patientbés complete insurance information, i ncl
number and policyholder s name. A photocopy o

back, may be attached in lieu of completing the insurance section.
¢ Specimen Information
e Collection date

e Specimen type: i.e. FNA breast, pleural fluid, urine (voided or catheterized), bronchial
washing, etc.

e Specimen source or location: i.e. right breast, left ureter, left lower lobe of lung, etc.
4 Clinical Information

e Please provide any applicable clinical information including recent related infections or
illnesses and signs or symptoms experienced.

e Also indicate any applicable patient history: i.e. history of thyroid nodule, history of
melanoma, history of bladder lesions, previous hysterectomy, etc.

¢ Test Order Information
e Indicate diagnosis with ICD-9 codes or signs and symptoms (i.e. Mass of Breast)
¢ If requesting special stains please indicate this on the requisition.

e STAT orders - Please indicate STAT on the requisition and notify non-gyn pathologist on
call.

SPECIMEN REQUIREMENTS:
+ All specimens submitted to the laboratory must be individually labeled and must include two

identifiers:
e The patientdés full | e g a luisitiorainde nobuse nicknamasp pear s on
e A second identifier, either the patientobs date

patient identification number.
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e Note: For specimens submitted on a slide, label the frosted end of the slide using a #2
pencil. For specimens submitted in cytopathology fixative or other specimen container,
this information should be written in ink on the container itself not on the container cap.

¢ Specimens collected in any preservative produced by TriPath Imaging including SurePath®
and CytoRich® are not accepted by Intermountain Healthcare Cytopathology. These
solutions are not compatible with our processing equipment or procedures and will be
returned to the provider.

+ All specimens must be submitted to the laboratory following collection procedures and
specimen requirements included in this manual in order to be accepted and processed. Any
guestions or concerns related to these criteria should be directed to the laboratory.

SUPPLIES:

Specimen collection supplies, including non-gyn cytopathology fixative, requisitions and
specimen transport bags, can be ordered through laboratory customer service. Refer to
Intermountain Healthcare Laboratory Services Telephone Directory. For ease of ordering the
most common hon-gyn cytopathology fixative, CytoLyt, is pictured below. CytoLyt is the
preferred cytopathology fixative at LDS Hospital, Alta View Hospital, and Intermountain Medical
Center. However non-gyn fixatives may vary between laboratory sites. For questions regarding
the preferred non-gyn cytopathology fixative contact your providing laboratory.

ThinPrep® CytoLyt® Solution Specimen Collection Cups

Body Cavity Fluids

PURPOSE:

Body cavity fluids are usually collected for the diagnosis of malignant neoplasms. Because of a
high false negative rate, a negative cytopathology does not exclude the possibility of
malignancy. High specificity, however, makes a positive diagnosis virtually definitive (see
Interpretation and Comments). Washings are usually obtained at the time of surgery in order to
stage women with gynecologic malignancies. Few infectious and inflammatory conditions also
have characteristic cytologic findings (see Interpretation and Comments).

COLLECTION PROCEDURE:
Pleural Fluid, Peritoneal Fluid, Pericardial Fluid:
1. Collect specimen in a clean, properly labeled container.
2. Add five units of Heparin for each ml of fluid and gently agitate the specimen. Send
immediately to the laboratory. Do not add fixative.
3. If at all possible, at least 50 cc of fluid should be collected for proper cytologic
preparation.
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4. Send immediately to Cytopathology Lab with a completed requisition.
Peritoneal Washings, Gutter Washings, Etc.:

1. Using normal saline, the specimen is collected by clinician in a clean, properly
labeled container.

2. Due to the time required to transport specimens to the laboratory it is recommended
that cytopathology fixative be added to the specimen in order to prevent degradation
of specimen. For LDS Hospital, Alta View Hospital, and Intermountain Medical
Center the preferred cytopathology fixative is CytoLyt.

3. If cytopathology fixative is not available add five units of Heparin for each ml of fluid
and gently agitate the specimen. Do not add fixative. Specimen should be
refrigerated in order to maintain cellular integrity. Send immediately to the
laboratory.

4. If at all possible, at least 50 cc of fluid should be collected for proper cytologic
preparation.

Send immediately to Cytopathology Lab with a completed requisition.

Note: We recommend providing separate specimens for microbiological and/or
hematological studies.

SPECIMEN TRANSPORT:

Unfixed specimens should be taken directly to the Laboratory, if that is not possible refrigerate
the specimen until transport and request refrigeration during courier transport. Cells remain
interpretable in body fluids for several days after refrigeration. Cells in washings are much more
fragile. Fixed specimens may be transported at room temperature.

INTERPRETATION AND COMMENTS:

Body cavity fluids are usually collected for the diagnosis of malignant neoplasms. In a large
study of 6,001 effusions, the overall sensitivity for finding malignant cells was 58 percent and
the specificity 99 percent. The positive predictive value was 99 percent, and the negative
predictive value was 80 percent.”® Because of the high false negative rate, a negative
cytopathology does not exclude the possibility of malignancy. High specificity, however, makes
a positive diagnosis virtually definitive. Positive effusions are generally associated with
disseminated disease and a poor prognosis.

The gross appearance of an effusion cannot be used to predict whether it will contain tumor
cells. Almost half of malignant effusions are not bloody.*

Generally, classes of malignancy can be discriminated (adenocarcinoma, small cell carcinoma,
squamous cell carcinoma, melanoma, lymphoma). The site of origin of an adenocarcinoma can
sometimes be suggested especially when clinical information is incorporated into the
interpretation. There are, however, no pathognomonic cellular findings that identify the site of
origin of an adenocarcinoma.

Adenocarcinoma cells are by far the most commonly found tumor cells in malignant effusions,
and most are from breast, lung, or ovary.?> Squamous cell carcinoma cells are uncommon in
effusions. Estrogen receptors can be found on tumor cells in effusions.

Lymphoma is not uncommon in effusions. High-grade lymphomas are more readily diagnosed
than low-grade lymphomas. Flow Cytometric studies may be useful in the diagnosis of
lymphoma. Most benign effusions contain mostly T-cells. Monoclonal populations can be
identified in malignant effusions.?®

Mesothelioma is difficult to diagnose because of the similarity of the tumor cells to hyperplastic
benign mesothelial cells.?* Also, in some cases it may be difficult to distinguish a mesothelioma
from adenocarcinoma. Immunocytochemistry®® and electron microscopy?® may be helpful in
these cases.

Except for foul smelling fluids with many bacteria, almost all inflammatory effusions are
nonspecific, the etiology not being apparent from the cytologic exam. Effusions associated with
rheumatoid arthritis?” and systemic lupus erythematosus®® may show specific findings.
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Bronchial Brushings and Washings

PURPOSE:
To detect and classify neoplasms involving the bronchial tree.
COLLECTION PROCEDURE:
Bronchial Washings:
1. Specimen is collected by clinician in a clean "specimen trap". Do not add fixative.
2. Label container with name, hospital number, and body site.
3. Send immediately to Cytopathology Lab with a completed requisition.
Bronchial Brushings:
The preferred method varies with each hospital.
e Intermountain Medical Center, LDS Hospital, Alta View Hospital:

1. Rinse the brush in fixative solution by rotating the brush in the solution 10 times while
pushing against the vial wall. Swirl the brush vigorously in solution to further release
cells.

2. Replace cap tightly and label container.

3. Send immediately to Cytopathology Lab with completed requisition form.

¢ Utah Valley Hospital and Dixie Regional Medical Center:

1. Cut off brush leaving approximately one and one-half inches of wire and drop into a 15-
20 ml tube of saline. If the specimen cannot be taken immediately to the laboratory, drop
it into a 15-20 ml tube of cytopathology fixative obtained from the laboratory. (Formalin
is never an appropriate cytopathology fixative.)

2. Send immediately to Cytopathology Lab with completed requisition form.

e McKay-Dee Hospital and Logan Regional Hospital:

1. Cut off brush leaving approximately one and one-half inches of wire and drop brush into
a 15-20 ml tube of cytopathology fixative obtained from the laboratory. (Formalin is
never an appropriate cytopathology fixative.)

2. Send to laboratory with completed requisition form.

3. Separate appropriate sterile specimens that need to be submitted for culture studies,
molecular studies, and other special studies.

SPECIMEN TRANSPORT:

Bronchial washings should be submitted to the laboratory with a requisition slip. There is no
time limit on transport of fixed slides or brushes placed in cytopathology fixative obtained from
the laboratory. (Formalin is never an appropriate cytopathology fixative.) However, disposable
brushes placed in saline should immediately be sent to the laboratory.

INTERPRETATION AND COMMENTS:

Cytologic diagnosis of bronchogenic carcinoma is best achieved when multiple specimen types
(sputum, brushings, washings) are used. Brushings and washings do not necessarily replace
sputum examination® and post bronchoscopy sputum often yields malignant cells.**
Sensitivity of bronchial washings for detecting malignant cells varies from 22 to 76 percent and
for bronchial brushings varies from 67 to 77 percent.'! Specificity is very good, in the area of 98
to 99 percent.
In general, cytologic classification of neoplasms agrees well with histologic classification but
varies considerably with cell type. Of clinical importance is the fact that small cell carcinoma has
a characteristic cytologic appearance and can be specifically diagnosed with cytologic
specimens. Correlation between cytopathology and histology in two hospitals was as follows:
Squamous Cell Carcinoma 92 percent, 75 percent; Adenocarcinoma 86 percent, 83 percent;
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Small Cell Undifferentiated Carcinoma 88 percent, 93 percent; Large Cell Undifferentiated
Carcinoma 41 percent, 68 percent.™

Infectious diseases can be diagnosed with washings and brushings, but Bronchoalveolar lavage
is usually used in the workup of these diseases.

Bronchoalveolar Lavage

PURPOSE:

To detect infectious agents causing pneumonia and malignancies. Certain other diseases can
also be diagnosed.
COLLECTION PROCEDURE:
1. Collect specimen in a sterile, labeled container. Do not add fixative.
2. Complete appropriate microbiology requisition and cytopathology requisition.
3. Send immediately to the Laboratory. Both the microbiology department and the
cytopathology department should receive a specimen.
Note: Dixie Regional Medical Center suggests placing cytopathology specimen in
cytopathology fixative obtained from the laboratory. (Formalin is never an appropriate
cytopathology fixative.)
SPECIMEN TRANSPORT:
Specimen should be transported immediately to the Laboratory. Pathologist should be notified if
a stat result is required. Specimens should be submitted for both cytologic examination and
culture.
INTERPRETATION AND COMMENTS:
Bronchoalveolar lavage specimens are useful in the workup of immunocompromised patients
with pulmonary infiltrates. The overall diagnostic yield for identifying an etiologic agent is 65 to
66 percent.® '’ The study has supplanted the need for bronchoscopic or open lung biopsy in
many of these patients.*® Pneumocystis, viral, fungal, mycobacterial, and bacterial infections
can be diagnosed.'®'” Specimens should be submitted for both cytologic examination and
culture.
The yield for specific organisms varies with the clinical condition and organisms in question.*’
The highest yield (95%) is with Pneumocystis in AIDS patients with clinically significant
pneumonia. Sensitivity for CMV is reported to be quite variable ranging from 25 to 60 percent.
Yields for CMV are higher when assays for early antigen are used, but the cytologic detection of
cellular inclusions probably best correlates with clinical condition. Yield for Aspergillus is only
about 50 percent because of its frequent intravascular location. The significance of candida is
often problematic because of oral contamination.
Malignancies can also be diagnosed by this method,'® *® but bronchial specimens including
biopsies and fine needle aspirates are usually used in the workup of malignancies.
Alveolar proteinosis has a characteristic cytologic appearance in lavage specimens, and the
technique may also be helpful in the workup of interstitial pneumonia.™®

Cerebrospinal Fluid

PURPOSE:
CSF is usually examined to detect malignant cells.

COLLECTION PROCEDURE:
1. Collect specimen in a clean, properly labeled container.

2. Fill out requisition indicating site of tap (lumbar, ventricle, omaya reservoir) and relevant
clinical information.

3. Send specimen immediately to the laboratory.

SPECIMEN TRANSPORT:
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CSF specimens should be taken to the laboratory immediately since cells are often few in
number and do not remain well preserved in this specimen.

INTERPRETATION AND COMMENTS:

The chief role of cytopathology in the examination of CSF is the detection of malignant cells.
Acute lymphocytic leukemia frequently involves the meninges and is readily diagnosed in fluid.
Acute myelocytic leukemias may also involve the subarachnoid space, especially acute
myelomonocytic leukemia.”® Chronic leukemias rarely involve the meninges. Lymphomas that
involve the meninges are usually high grade. Peripheral blood contamination is sometimes
present in the CSF specimens. It may be difficult or not possible to make a diagnosis of
leukemia/lymphoma involvement of the CSF in patients that have peripheral blood
contamination in a CSF specimen, and concurrently have leukemia/lymphoma circulating in the
peripheral blood. A repeat CSF specimen lacking peripheral blood contamination may be
necessary to evaluate for CSF involvement in these patients.

Most metastatic carcinomas to the central nervous system do not have access to the ventricles
or subarachnoid space; and therefore, tumor cells are not found in the CSF. About 5 percent of
intracranial metastatic carcinomas, however, involve the meninges diffusely (meningeal
carcinomatosis).® These tumors are usually adenocarcinomas of the lung, breast, or stomach *
and are readily diagnosed by CSF cytopathology.

Primary CNS tumors may also shed cells into the CSF. Medulloblastoma, glioblastoma
multiform, germ cell tumors of the pineal, pinealomas, choroid plexus papillomas, and choroid
plexus carcinomas are the most frequent.*®

False negative rates for CSF cytopathology depend on the extent of meningeal involvement,
varying from 66 percent for focal disease to 33 percent for diffuse disease. Multiple specimens
are said to lower the rate to 20 percent.** False positive rates are about 2 percent, but may be
as high as 14 percent when only leukemia/lymphoma is examined.>

Cryptococcus may be identified in CSF cytopathology. Otherwise, infectious and inflammatory
conditions do not produce diagnostic cellular changes. Viral inclusions are rarely identified.

Fine Needle Aspirates

PURPOSE:

Fine needle aspirates are usually obtained to make the diagnosis of a neoplasm or rule
out neoplasia. Infectious and inflammatory conditions can also be diagnosed.
COLLECTION PROCEDURE:

Aspirates of Superficial Sites:

(At Utah Valley Regional Medical Center the pathologists prefer to aspirate specimens from
superficial sites.)

1. Label two clean glass slides or | abel cytopath
name.

2. Wipe the skin over the lesion with an alcohol swab. Local anesthetic is not usually
needed.

3. Attach a 22 gauge (or 25 gauge in certain sites such as thyroid) needle to a 10-20 cc
syringe.

4. Pass the needle through the skin and into the lesion.

After the needle is in the lesion, draw back the plunger of the syringe.

6. Move the needle back and forth several times in the lesion. A "jack hammer" motion is
often effective.
Note: With solid lesions, material should be aspirated only into the needle and not into
the syringe. Once material appears in the hub of the needle, aspiration should be

o
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discontinued. Blood is undesirable. In the case of cystic lesions, the syringe may be filled
with fluid. This fluid may be submitted for cytologic examination.
7. Once aspiration is completed, release the plunger and allow it to fall back to a "neutral”
position.
8. Remove the needle and syringe from the patient.
If using glass slide meth od follow these steps:
9. Remove the needle from the syringe.
10. Draw air into the syringe.
11. Replace the needle onto the syringe.
12. With the bevel pointed down, express the material in the needle onto the center of a
slide using firm but not excessive pressure on the plunger.
13. Immediately place the second slide over the slide with the specimen.
14. Allow the specimen to spread between the two slides without any smearing motion
(other smearing methods can be used but require experience).
15. Separate the slides and immediately fix one slide using a spray fixative or by placing the
slide in 95% alcohol. Allow the other slide to air dry.
16. The procedure may be repeated several times.
17. Apply pressure to the aspirated site to minimize hematoma.
18. Place the slides in a carrier and send with a completed requisition (clinical information is
very useful) to the laboratory.
If using cytopathology fixative method follow these steps:
9. Remove the needle from the syringe.
10. Draw air into the syringe.
11. Replace the needle onto the syringe.
12. Express the material in the needle into the cytopathology fixative obtained from the
laboratory. (Formalin is never an appropriate cytopathology fixative.)
13. Thoroughly rinse the syringe by aspirating at least 2 cc of fixative and expressing it back
into solution. Repeat as needed.
Aspirates of Deep Sites:
Deep sites are aspirated under radiologic guidance using a technique similar to that for
superficial sites (see above). The radiologist expresses the specimen onto a sterile slide. A
pathologist, cytotechnologist, or technician spreads the specimen between two slides and
fixes and/or air-dries the slides. Slides can be immediately stained and interpreted for
adequacy. The procedure can be repeated if inadequate material is obtained. Cytocentrifuge
preparations and cell block can be prepared from needle and tube washings. If tissue cores
are obtained they may be rolled across a glass slide to obtain a touch imprint. Cores of
tissue can then be fixed for histologic sectioning. Immunohistochemistry (for estrogen
receptor, prostate specific antigen, leukocyte common antigen, keratin, etc.) can be
performed on cell block and cores of tissue. Particles can be saved for electron microscopy.
SPECIMEN TRANSPORT:
There is no time limit on receipt of fixed or air-dried slides. Washings should be taken
immediately to the laboratory. Do not submit aspirates to the laboratory in a syringe with a
needle attached.
INTERPRETATION AND COMMENTS:
General:
Fine needle aspirates from a variety of sites have saved patients more invasive procedures.
The proper interpretation of the specimen is heavily dependent on the adequacy and
method of preparation of the specimen. Although a simple procedure, the quality of the
specimen is often related to the experience of the clinician obtaining the specimen. Studies
have shown that clinicians who frequently perform fine needle aspirates more often obtain
diagnostic material than those who rarely perform the procedure.* Proper interpretation is
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also dependent on the experience of the pathologist. Please contact pathologist for specific
guestions or advice.

Breast:
The following advantages of fine needle aspiration of the breast have been cited.*°
1. Rapid, accurate diagnosis
Cost effective when used as triage
Differentiate cyst from solid lesion
Involvement of patient in decision making
Psychological help in relief of anxiety for patient with a benign lesion
Evaluation of chest wall recurrence
7. Ancillary studies such as estrogen receptor study

There has been a difference of opinion among many cytopathologists and clinicians about
whether definitive therapy should be instituted on the basis of an FNA diagnosis alone.*’
Some clinically and cytologically obvious carcinomas can probably be definitively treated
without frozen section confirmation. We, however, agree with Lannin® that in our clinical and
litigious setting, the FNA is best used to triage patients. Patients with a lesion but negative
FNA can be biopsied in the office. Patients with a positive FNA receive definitive therapy
after frozen section confirmation of the lesion in the hospital. This approach has been shown
to be cost effective.

The reported sensitivity of the procedure varies from 70 to 95 percent. The reported
specificity varies from 83 to 100 percent.*® The main "pitfalls" of breast fine needle aspiration
lie in over interpretation of Fibroadenoma (the most common cause of false positive),
organizing hematoma, mastitis and abscess, and lactating adenoma.> A clinical history is
invaluable in interpreting these specimens.

Unfortunately, there is a false negative rate in all series. Oertel’ (8 percent in their series)
cautions that over reliance on a negative result can delay appropriate therapy. Patients with
mammographically or clinically malignant lesions should have these lesions excised
regardless of FNA results.

As with FNAs in general, the quality of results is dependent on the experience of both the
clinician obtaining the specimen and the cytopathologist interpreting it.*

Liver:
Fine needle aspiration plays a major role in the diagnosis of primary and metastatic tumors
of the liver. Deep lesions and lesions of the left lobe which are not generally accessible to
needle biopsy can be collected by CT-guided FNA. Diffuse nonneoplastic liver disease,
however, does not lend itself to diagnosis by this method. Complications are rare.>?

The sensitivity varies from 92 to 96 percent in recent literature, and with experience, there
are very few false positive diagnoses.*® Primary hepatocellular carcinoma can generally be
separated from metastatic carcinoma. Very well differentiated hepatoma, however, can be
confused with adenomas or reactive atypia of benign hepatocytes, and very poorly
differentiated hepatomas can be difficult to separate from metastatic carcinomas.** Some
primary cholangiocarcinomas are very difficult to aspirate because of marked desmoplasia.
Abscesses are diagnosable. When combined with the radiologic and clinical setting, a
presumptive diagnosis of liver cell adenoma and hemangioma is possible.>*

Lung:
Fine needle aspiration of the lung has become a major tool in the diagnosis of neoplasms.
The major complication is pneumothorax, the incidence of which is dependent on the caliber
of needle used (18 gauge--49 percent; 23 gauge--6 percent). Most are small and do not
require a chest tube.*
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In a study of 1,100 FNAs of the lung, a correct diagnosis was established in 89.9 percent of
cases.”® There were two false positive diagnoses from patients with chronic inflammatory
diseases. Most of the false negative cases were seen when lesions were less than 2 cm.

Well-differentiated squamous cell carcinoma, well-differentiated adenocarcinoma, and small
cell poorly differentiated carcinoma can be specifically diagnosed. Large cell carcinomas
that are poorly differentiated are readily diagnosed as carcinoma but a specific subtype is
often difficult to diagnose.”’

Benign lesions are more difficult to diagnose. Abscesses, mycoses, tuberculosis, and
hamartomas can, however, be identified.”® A negative diagnosis of a lung lesion does not
rule out the possibility of malignancy.*

Transtracheal or transbronchial aspiration of tumors adjacent to a bronchus or the trachea
as described by Wang can produce excellent results and this technique avoids
pneumothorax.®

Lymph Node:
Metastatic carcinoma, melanoma, lymphomas, granulomatous and suppurative inflammatory
disease, and reactive hyperplasia can be diagnosed by FNA of lymph nodes.
Generally, metastatic carcinoma and melanoma are easily diagnosed and readily separated
from lymphomas and reactive hyperplasia.
Non-Hodgkins lymphoma can also be diagnosed by FNA. Higher grade and large cell
lymphomas are easier to diagnose than low-grade lymphomas. In some situations, low-
grade lymphomas may be difficult to separate from reactive lymphoid hyperplasia. Follicular
architecture is generally not recognizable in needle aspirates. When practical, a definitive
primary diagnosis of lymphoma is made by histopathologic examination of a biopsy
specimen. In a patient whose medical condition precludes surgery, FNA may be the only
means of diagnosing intra-abdominal or intrathoracic malignancies.®*
AswithnonrHodgki ns | ymphoma, a primary diagnosis of
made by histopathologic examination of biopsy specimens. FNA is generally reserved for
documenting recurrences. There is uncertainty about the value of FNA in subtyping
Hodgkins Disease.®
The reported diagnostic accuracy of FNA for lymphadenopathy of all types varies from 83 to
96 percent. The accuracy for lymphoma varies from 83 to 90 percent. The accuracy for
metastatic carcinoma varies from 90 to 96 percent.®®

Pancreas:

Both percutaneous CT-guided and intraoperative fine needle aspiration of the pancreas has
become a reliable method of diagnosing adenocarcinoma of the pancreas. Few
complications are reported.®* Some consider intraoperative FNA superior to wedge or large
bore needle biopsy.®
The reported sensitivity for diagnosing pancreatic carcinoma by percutaneous FNA varies
from 61 to 91 percent. The sensitivity for intraoperative FNA varies from 72 to 96 percent.
Few false positive diagnoses have been reported.®® It may be difficult to separate well
differentiated adenocarcinoma from atypia associated with pancreatitis ° and carcinomas
with significant desmoplasia may be difficult to aspirate.®® Although there are criteria for
separating islet cell tumors from well differentiated adenocarcinoma, the two can be
confused.®® Special techniques (argyrophil stain, imnmunoperoxidase, EM) may be helpful in
this regard.

Salivary Gland:
The major role of FNA of the salivary gland is to separate neoplasms from nonneoplastic
conditions. Although classifying a neoplasm may be possible, often the definitive diagnosis
is based on histopathologic examination of the resected specimen. Approximately one-third
of pat6i§nts can be spared surgery and surgical therapy can be individualized by use of
FNA.

Recent literature reports sensitivity for detecting a neoplasm to vary from 87 to 100 percent.
Specificity varies from 96 to 99 percent.”
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Thyroid:
Fine needle aspiration of the thyroid is a first-line diagnostic procedure for the workup of
thyroid nodules.” It has reduced the number of thyroidectomies for benign disease and as a
result, reduced the cost of treatment of thyroid disease.” * In experienced hands, the
technique is safe, and there is little or no morbidity.”
The cytologic findings of nodular goiter, Hashimoto's thyroiditis, papillary carcinoma, and
anaplastic carcinoma are generally characteristic; and these diagnoses can be made with
confidence in well-prepared specimens. Unfortunately, follicular adenoma cannot be reliably
separated form follicular carcinoma by FNA. These tumors (including Hurthle cell
neoplasms) are diagnosed as follicular neoplasms by FNA, and an excisional biopsy is
recommended.
In the largest series of thyroid aspirates (1,536 cases) Stavric™ found 4 false negative
diagnoses in 43 malignant tumors and had 3 false positive diagnoses. Multiple other series
show relatively few false positives and false negatives.”
Because of the highly vascular nature of the thyroid, suction on the syringe should be kept
to a minimum. This serves to reduce dilution of the specimen with fresh blood.

Other:
The sites noted above are those most frequently aspirated and those with which we have
the most experience.
Various other organs and anatomic sites have been the object of fine needle aspiration
studies including mediastinum, kidney, adrenal gland, and various soft tissue sites.

Gastrointestinal Tract

PURPOSE:

Gl tract cytopathology has largely been replaced by histologic study of endoscopic biopsy
specimens. Brushings may; however, compliment biopsy specimens in the detection of neoplasms
and in some cases replace the biopsy.

COLLECTION PROCEDURE:
The preferred method varies with each hospital.
¢ McKay-Dee Hospital, Intermountain Medical Center, LDS Hospital, Alta View Hospital:

1. Rinse the brush in fixative solution by rotating the brush in the solution 10 times while
pushing against the vial wall. Swirl the brush vigorously in solution to further release
cells.

2. Replace cap tightly and label container.
3. Send immediately to Cytopathology Lab with completed requisition form.

e Note: AtLDS Hospital, Alta View Hospital, and Intermountain Medical Center a brushing
can be submitted on a slide using the steps immediately below. However this is not the
preferred method and should be submitted in addition to a specimen in fixative solution as
described above.

1. Roll the contents of the brush onto a clean, labeled glass slide and fix immediately with
spray fixative (within one to two seconds).

2. Send immediately to Cytopathology Lab with completed requisition form.
e Utah Valley Hospital and Dixie Regional Medical Center:

1. Cut off brush leaving approximately one and one-half inches of wire and drop into a 15
ml tube of saline. If the specimen cannot be taken immediately to the laboratory, drop it
into a 15 ml tube of cytopathology fixative obtained from the laboratory. (Formalin is
never an appropriate cytopathology fixative.)

2. Send immediately to Cytopathology Lab with completed requisition form.
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SPECIMEN TRANSPORT:

Brushes in saline should be immediately delivered to the laboratory. There is no time limit on
receipt of fixed specimens.

INTERPRETATION AND COMMENT:

Biopsy specimens have largely replaced cytologic techniques for the study of the Gl tract.
According to some authors, however, the procedures may be complimentary, accuracy being
increased when both are used.*" Strictures of the esophagus may be difficult to biopsy and
brushings may be useful in this setting. Sensitivity for this study varies from 70 to 90 percent
and specificity 99 to 100 percent. False positive diagnoses secondary to inflammation, however,
have been reported.*? Candida esophagitis and herpes esophagitis can be diagnosed with
brushings.

Brushings and bile collected at the time of ERCP or PTC may be useful in the diagnosis of
carcinomas of the extrahepatic biliary tree. Sensitivity for these studies ranges from 47 to 73
percent. Occasional false positives have been reported. Because of the relatively high false
negative rate, a negative result does not exclude carcinoma.*®

Nipple Discharge

PURPOSE:
To detect malignant cells in a patient with a nipple discharge.

COLLECTION PROCEDURE:

1. Express secretion by gently compressing the full circumference of the areola between
thumb and index finger. When a mass is palpable, the area between the mass and
nipple may be compressed.

2. Smear secretion on a clean, labeled, glass slide. If secretion is scanty, the slide may be
touched to the nipple. If secretion is thick, it may be smeared between two slides. Spray
fix slides immediately (hold aerosol spray four to six inches from slide and apply for one
to two seconds). (For Logan Regional Hospital place the slide immediately into a bath of
95% alcohol to fix cells.)

3. Place slides in carrier and send to Cytopathology Lab.
SPECIMEN TRANSPORT:
There is no time limit for transport of fixed slides.

INTERPRETATION AND COMMENT:

In our experience, most nipple discharges are associated with benign disease. The prevalence
of cancer varies with the type of discharge: Bloody 3.96 percent; Purulent 0.83 percent; Serous
0.16 percent; milky 0.13 percent.*** Evaluation for carcinoma in nipple discharge is typically of
low diagnostic yield, even for patients that have carcinoma involving the nipple (Paget's disease
of the nipple) or carcinoma involving the major ducts of the nipple. The presence of ductal
epithelium in a nipple discharge is considered atypical. Statistically, an intraductal papilloma is
most likely to result in the presence of ductal epithelium within a nipple discharge specimen
(particularly in a bloody nipple discharge). However, a low-grade intraductal papillary carcinoma
can also present with cytologically bland ductal epithelium in a nipple discharge specimen,
virtually indistinguishable from an intraductal papilloma on a cytologic basis alone. If there is an
abnormal clinical and/or radiologic lesion of the nipple or ductal system of the breast, tissue
biopsy may be necessary to define the abnormality and exclude malignant disease. It should be
stressed that a negative nipple discharge result does not exclude carcinoma.
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Skin (Tzanck Smear)

PURPOSE:
To confirm the diagnosis of vesicular diseases secondary to herpes virus infections (Herpes
Simplex virus and Varicella- Zoster virus).
COLLECTION PROCEDURE:
1. ldentify a fresh typical vesicle.
2. Unroof the vesicle.
3. Scrape the margin of the vesicle with a scalpel blade.
4. Spread the cells and debris adherent to the blade on a clean, labeled, glass slide.
5. Fix immediately with spray fixative. (Hold aerosol spray four to six inches from slide and
apply for one to two seconds.)
6. Place slides in carrier, and send slides and requisition to the laboratory.
SPECIMEN TRANSPORT:
Fixed slides should be placed in a carrier and sent with requisition to the laboratory. There is no
time limit on transport of fixed slides.
INTERPRETATION AND COMMENT:

Diseases of the skin are usually diagnosed by clinical examination or biopsy. Cytologic
examination of cells from the base of a vesicle (Tzanck smear) is, however, a rapid, inexpensive
technique to confirm a clinical suspicion of herpes virus infection. Tzanck smears were positive
in 60 percent of Herpes Simplex virus infections and 75 percent of Varicella-Zoster virus
infections in one recent report.** While a positive Tzanck prep may provide a rapid and
inexpensive result, a negative Tzanck prep does not exclude herpes viral infection. Direct
immunofluorescence testing, molecular testing, or culture for herpes viruses are more sensitive
testing methods for confirming herpes viral infection.

Sputum Cytopathology

PURPOSE:
Sputum specimens are useful for detecting malignant cells of the lower respiratory tract. Induced
sputum may also be used to diagnose infectious conditions in immunocompromised patients,
especially AIDS patients.
COLLECTION PROCEDURE:

Inpatient sputum:

1. Be sure specimen collected is an early morning, deep cough specimen (preferably
before breakfast) and not saliva.

2. Have patient cough into a clean, labeled specimen container. Do not add fixative.
3. Send specimen with completed cytopathology requisition to the laboratory.
Outpatient sputum:

1. Specimen must be collected in labeled contai ner wi th CytolLytE
fixative is available from Laboratory Customer Service.

2. Be sure specimen collected is an early morning, deep cough specimen (preferably
before breakfast) and not saliva.

3. After patient expectorates into container, replace lid and shake container to distribute
fixative.

4. Send specimen with completed cytopathology requisition to the laboratory.
Post-bronchoscopy sputum (24-hour post-bronchial sputum):
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