
relevant to the diagnosis. We then
opened a dialogue with our reference
laboratory to explore other ways to or-
der these tests such that they would
not compromise the viability of the
sample but would allow us to triage
testing based on the morphology. We

now offer triage of flow cytometry,
chromosome analysis, FISH, and mo-
lecular studies. These options have
been tailored to our clinical practice
and may not be appropriate for every
practice.

Flow cytometry. We offer the clini-
cians the options of ordering flow cy-
tometry upfront or as “hold flow cy-
tometry,” which allows the patholo-

gist to triage the flow cy-
tometry study based on
morphology of the aspi-
rate smears and touch im-
prints. We perform our
own flow cytometry test-
ing and can easily triage
this testing because we
review all of the bone
marrows in our system.

Cytogenetic studies.
With the help of our main
reference laboratory, we
are able to send samples
for cytogenetics “process
and hold.” The cytogenet-
ics laboratory will pro-
cess the sample and grow
the cultures. If we do not
add on chromosome an-
alysis or FISH studies, the
cytogenetics lab will pel-
let the culture and store it
for 90 days. This gives us
plenty of time to review
the morphology and add
on the testing if it appears
indicated based on mor-
phology. Additionally, if
we decide not to add on
these studies based on the
morphology or because
it is not clear that addi-
tional studies would alter
clinical management, the
clinician is given the op-
tion to request the test-
ing up to 90 days later
(after full review of the
clinical case or discussion
with the patient or both).
Our understanding is that
our reference laboratory
is able to bill for this using
existing CPT codes for
cell culture. The cost for
this processing is much
less than that of full chro-
mosome analysis. This

test option is currently offered on
our requisition form as “pathologist
discretion” under chromosome analy-
sis. We also work with a second ref-
erence laboratory for some of our
work, and it, too, has agreed to offer
this ordering option for us. It is will-
ing to hold the cytogenetic sample for
two weeks.

We offer several options for FISH

studies, including “pathologist dis-
cretion,” routine (upfront), and reflex
FISH. FISH studies can typically be
added on (assuming sufficient sam-
ple) to an evaluation as long as a sam-
ple was sent to cytogenetics, either
for chromosome analysis or process
and hold. For reflex FISH, FISH is
added on only if chromosome analy-
sis is normal. The pathologist discre-
tion option is helpful in limiting un-
necessary testing if ordered for prog-
nostic purposes for a suspected but
not documented diagnosis (for ex-
ample, multiple myeloma, CLL). Pre-
viously, our clinicians would order
multiple myeloma FISH studies for
every MGUS (monoclonal gammopa-
thy of unknown significance) evalu-
ation, the vast majority of which do
not end up being multiple myeloma.
We do recognize there is an advantage
to having the plasma cells sorted pri-
or to FISH for plasma cell myeloma,
typically within the first 48 hours of
collection. However, there are cur-
rently no CPT codes that cover the
CD138 cell sort. Therefore, we work
with our laboratory on a case-by-case
basis to determine which cases should
be sorted as part of the process and
hold. The ability to triage FISH testing
also allows us to add on indicated
testing based on the morphologic di-
agnosis, which may not always be
expected at the time of the bone mar-
row procedure.

Molecular studies. We offer DNA
extraction and RNA extraction as a
triage option for possible molecular
studies. Molecular markers are play-
ing an increasingly important role in
diagnosis of hematologic disorders
and management of acute leukemias.
These markers define prognostic cat-
egories in acute leukemias, which can
determine treatment course (e.g. con-
solidation versus bone marrow trans-
plantation in first remission), and can
also be used for minimal residual dis-
ease monitoring. However, the menu
of recognized markers is ever increas-
ing and it is not always clear which
markers will be relevant for a partic-
ular leukemic case until the cytogenet-
ic results are known. Our approach in
general has been to wait for results of
chromosome analysis and any rele-

Bone marrow
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ANCILLARY TESTING 
 

ARUP MOLECULAR SEND-OUTS: Order MSO and test code, or order code (if provided). 
 

Test Method Test Code Association 
AML1-ETO, t(8;21)  RT-PCR 0050444 AML with t(8;21) 
AP12-MLT1, t(11;18)  RT-PCR 0055691 Malt lymphoma 
B cell clonality  PCR 0055552 NHL 
Bcl-1/JH, t(11;14) - PCR PCR 0055557 Mantle cell lymphoma 
Bcl-2/JH, t(14;18) - PCR PCR 0055616 Follicular lymphoma 
Bcr/abl, t(9,22), qualitative RT-PCR BCR CML 
Bcr/abl, t(9;22), quantitative RT-PCR BCRABL CML 
Bcr/abl kinase domain  
mutation analysis 

PCR/ 
sequencing 

0040138 Treatment resistant CML 

Chimerism PCR/frag 
analysis 

CHIMR 
CHIMP 

Pre-transplant chimerism 
Post-transplant chimerism 

CEBPA mutation PCR 92328 AML  
CMV PCR 0060031 CMV infection  
DNA extraction  
RNA extraction 

DNAEX 
RNAEXT  

Extraction of DNA and/or  
RNA, reserved for possible 
molecular studies 

E2A-PBX1 t(1;19) RT-PCR 0055346 ALL with t(1:19) 
FLT3 mutation PCR 2001577 AML 
IgVH mutation analysis PCR 0040227 CLL 
Inversion (16), qualitative RT-PCR 0092209 AML with inv (16) 
JAK2 (V617F) mutation, qualitative PCR 0051245 PV, ET, CIMF 
JAK2 (V617F) mutation, quantative PCR 0040168 PV, ET, CIMF 
JAK2 Exon 12 mutation PCR 2002357 PV 
KIT mutations in AML  
 

PCR/  
sequencing 

2002437 AML with inv16 or t(8;21) 

KIT(D816V) mutation, Mastocytosis PCR 0040137 Mastocytosis 
MLL-AF4 t(4;11) RT-PCR 0050446 ALL/AML with t(4;11) 
NPM1 mutation PCR 0040174 AML 
Parvovirus B19 PCR 0060028 Aplastic anemia 
PML/RARa, t(15;17), quantitative RT-PCR PMLAT APL with t(15;17) 
T-cell clonality PCR 0055567 Non-Hodgkin lymphoma 
TEL-AML1, t(12;21) RT-PCR 0056008 ALL  

OTHER ARUP SEND-OUTS: Order MSO and indicate test code 
 

Test Method Test Code Association 
PNH Profile, WBC Flow cytometry 0096666 PNH 
PNH Profile, RBC Flow cytometry 0095864 PNH 
T cell clonality by flow cytometric 
analysis of TCR V-Beta 

Flow cytometry 0093199 NHL 
 

ZAP-70, flow cytometry Flow cytometry 0092392 CLL 

SEND-OUTS NOT OFFERED AT ARUP: Order MSO and forward through ARUP. 

Test                                 Method Laboratory Test code Association 
Inversion(16), quantitative RT-PCR Quest 14992X AML with inv 16, 

A subtype only 
t(8;21), quantitative RT-PCR Quest 14995X AML with t(8;21) 

ARUP FISH STUDIES:  
*To order FISH: With the exception of the multiple myeloma (MMF) and CLL (FISHCL) panels, and  
 t(15;17) (FISHP), use order code FISHI and indicate panel/probe(s)requested.  
*To order Reflex FISH: write "perform FISH testing for [probe requested] if cytogenetics are 
normal" at the bottom of the ARUP patient history cytogenetic form.  Do NOT order FISHI for Reflex 
FISH. 
 

Disease/Panel Probes Aberration 
IHC B-ALL panel 
 

11q23 
14q32 
del 9p21 
19p13 
8q24 

MLL rearrangement 
IgH  
p16 (CDKN2) deletion 
E2A rearrangement 
MYC rearrangement 

IHC T-ALL panel 11q23 
del 9p21 

MLL rearrangement 
p16 (CDKN2) deletion 

IHC AML panel t(8;21) 
inv(16) 
11q23 
del(5)(q31) 
del(7)(q31)/-7 

AML1/ET0 
CBFB 
MLL 
5q deletion 
7q deletion/monosomy 7 

APL  t(15;17) (APL) PML/RARα
CLL (FISHCL) 
 

del(11)(q22.3) 
+12 
del(13)(q14.3) 
del(17)(p13.1) 

ATM deletion 
Trisomy 12 
D13S319 deletion 
P53 deletion 

Lymphoma 
Anaplastic large cell lymphoma 
Burkitt lymphoma 
 
Diffuse large B cell lymphoma 
Follicular lymphoma  
IgH rearrangement 
Mantle cell lymphoma 

2p23 
8q24 
t(8;14) 
3q27 
t(14;18) 
14q32 
t(11;14) 

ALK rearrangement 
c-myc rearrangement 
c-myc/IgH 
BCL6 
IGH/BCL-2 
IGH rearrangement 
IGH/BCL-1 (CCND1) 

Myelodysplasia del(5)(q31) 
del(7)(q31)/-7 
del(20)(q12) 
+8 

5q deletion 
7q deletion/monosomy 7 
20q deletion 
Trisomy 8 

Myeloproliferative neoplasms 
CML 
CEL 
CMML with eosinophilia 
Myeloid and/or lymphoid neoplasms  
 with eosinophilia 

t(9;22) 
4q12, CHIC2 
5q33.1 
8p12 

BCR/ABL 
PDGFRA 
PDGFRB 
FGFR1 

Multiple myeloma panel (MMF) del(13)(q14.3) 
14q32 
del(17)(p13.1) 
t(11;14) 
t(4;14) 
t(14;16) 

D13S319 deletion 
IgH rearrangement 
P53 deletion 
IGH/BCL1 (CCND1) 
FGFR3/IGH 
IGH/MAF 

Bone marrow transplant XX vs XY Can establish presence of 
donor cells if donor sex differs 
from recipient 

PERIPHERAL BLOOD AND BONE MARROW BIOPSY REQUISITION 
 

Intermountain Laboratory Services 
 5252 South Intermountain Drive 
 Salt Lake City, Utah 84157 
 Phone (801) 507-2110 
 Fax (801) 507-2130       

 

____ Peripheral blood smear interpretation (No order code) 
____ Bone marrow biopsy and/or aspirate interpretation (HISTSP) 
____ Flow cytometry (FLOWLL) 1-2 mL, dark green Heparin (preferred) or EDTA tube. 
 

- Indicate sample type for flow cytometry:  ____ Bone marrow   _____ Peripheral blood 
____ HOLD aspirate for flow cytometry (FLOWSP). Dr. Cessna or Dr. Taylor to determine if flow cytometry  
 is indicated.  Call 801-408-1341 to alert hematopathologist of a Friday HOLD flow cytometry request.  
____ Cultures: Bacterial             Fungal             AFB             Viral 
____ Other:_______________________________________________________ 
 

MOLECULAR STUDIES (Send out to ARUP): 3 mL bone marrow in EDTA tube, unless otherwise 
 indicated.  Transport on wet ice- must arrive at ARUP within 48 hours.  See reverse for ordering instructions.   
____ BCR/ABL, Qualitative              ____ AML1-ETO t(8;21), Qualitative 
____ BCR/ABL, Quantitative            ____ Inversion 16, Qualitative 
____ Jak-2 (V617F) mutation, Qualitative ____ PML/RARA; t(15;17), Quant [ ____ STAT] (PMLAT) 
____ Jak-2 (V617F) mutation, Quantitative ____ CEBPA mutation 
____ Jak-2 Exon 12 mutation, Qualitative ____ FLT3 mutation 
____ KIT (D816V) mutation, Mastocytosis ____ NPM1 mutation  
____ B-cell clonality (B cell gene rearrangement)  ____ KIT mutation analysis, AML 
____ T-cell clonality (T cell gene rearrangement)  ____ DNA extraction (DNAEX)
____ IgVH mutation in CLL            ____ RNA extraction (RNAEXT) 
____ t(11;14) IgH/CCND1, qualitative  ____ Chimerism (1 mL)
____ Other:____________________________        
 

OTHER SEND-OUTS. Molecular studies require 2-3 mL in EDTA tube, refrigerated.  
Flow cytometry studies require 2-3 mL in dark green heparin tube, ambient.  See reverse.  
 

____ PNH Profile, WBC by flow cytometry - peripheral blood, dark green tube preferred (MSO, ARUP #0096666) 
____ PNH Profile, RBC by flow cytometry - peripheral blood, dark green tube preferred (MSO, ARUP #0095864) 
____ Quantitative Inversion 16 by RT-PCR, A subtype - (MSO, Quest #14992X)  
____ Quantitative t(8;21) AML-ETO1 by RT-PCR (MSO, Quest #14995X)
____ T cell clonality by flow cytometry analysis of V Beta (MSO, ARUP #0093199) 
____ ZAP-70 by flow cytometry (MSO, ARUP #0092392) 
____ Sample for study: _______________________________________________________________ 
 

____ Other (include test code and laboratory):  ____________________________________________ 

Physician:                                                         Coordinator: Date: 

Clinic:                                                           Phone:                                                   Fax:  

Clinical History:                                               ____ Pre-BMT      ____ Post-BMT        BMT Date:  _________________ 
 

Recent chemotherapy?      Yes      No        Day _______ 
Recent growth factors?      Yes      No        Type and last dose ___________________ 
Other medications? 

Add-on to previous testing.  Date of collection, if different from above: ____________________________ 
 

LABORATORY USE: Notes to laboratory personnel and order codes are italics.  Call 801-408-1341 for 
ordering questions.  Order BMAST if biopsy was performed in the hospital with assistance. 
Received:  ____  SLIDES     ____ CONTAINERS   ____ BMA TUBES   ____  PB TUBES 
Instructions for processing:

- Send the smears (slides), extra tubes, and a copy of this form to LDSH Hematology Laboratory: ______ 
- Send the flow cytometry sample (including HOLD) and a copy of this form to CL Flow Cytometry: ______ 
- Send the histologic sections (AZF containers) with this form to Intermountain Central Laboratory: ______ 
- Send the cytogenetic and/or molecular studies directly to ARUP or send-out laboratory: ________ 
 

1

CYTOGENETIC STUDIES (Send out to ARUP): 2-3 mL of bone marrow in dark 
green Heparin tube; only one tube is needed for all cytogenetic testing.  See reverse for 
ordering instructions.  Include the ARUP patient history cytogenetic form with the sample.     
 

CHROMOSOME ANALYSIS 
___ Pathologist discretion (grow and HOLD) (CGPBM) 

 ___ Routine [____High priority ____STAT] (CRANBM) 
 

FISH STUDIES; indicate method and FISH probe(s) requested below.                   

___ Pathologist discretion (CGPBM, if chromosome analysis not ordered)
___ Routine FISH [ ____ High priority   ____STAT] (FISHI, unless specified) 
___ Reflex FISH; performed only if chromosome analysis is normal. 

 If you would like some FISH probes performed up front and some reflexively,     
 mark both Routine FISH and Reflex FISH and designate which probe(s) you   
 would like reflexed.

FISH probe(s) requested:  
 

Leukemia:   ____ IHC AML panel     ____ t(8;21) 
 ____ IHC B-ALL panel ____ t(15;17)  [____ STAT] (FISHP) 

____ IHC T-ALL panel        ____ Inversion 16  
 ____ del 9p21              ____ 11q23 (MLL rearrangement) 

 ____ 19p13 (E2A rearrangement) 
 

MPD:  ____ t(9;22)                
 ____ PDGFRA (CHIC2, FIP1L1) rearrangement 
 ____ PDGFRB rearrangement 
 ____ FGFR1 rearrangement 
 

MDS:                ____ del 5q31/-5            ____ del 20q12  

____ del 7q31/-7            ____ Trisomy 8 
 

Lymphoma:     ____ t(14;18)              ____ 8q24 (c-myc) rearrangement 

____ t(11;14)               ____ 2p23 (ALK) rearrangement  
____ IGH rearrangement         ____ 3q27 (BCL-6) rearrangement 
 

CLL:  ____ CLL panel (FISHCL) 
____ del 11q22.3            ____ Trisomy 12 

 ____ del 13q14.3  ____ del 17p13.1  
 

Myeloma: ____ Multiple myeloma panel (MMF)
____ del 13q14.3  ____14q32 (IgH) rearrangement 

 ____ del 17p13.1  ____ t(11;14) 
 ____ t(4;14)  ____ t(14;16)  
 ____ Hyperdiploidy (11q13/15q22/9q34) 
 

___ Other:________________________________________________ 
 

Physician Signature: ___________________________________________  

ENCOUNTER NUMBER:   
ROUTING HOSPITAL:   LDS HOSPITAL  
CL registration/billing instructions:  BILL PATIENT/DEFAULT/ARUP 

PATIENT INFORMATION (affix patient ID stamp or fill-out data) 
 

Patient:  
Patient Date of Birth:   
Medical Record Number or SSN:  
Insurance/Policy number: 
 

Patient identification, procedure and procedure site verified (Tech use) 

Ancillary testing

Peripheral blood and bone marrow biopsy requisition form
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