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Urology Hereditary Genetics

Prostate Cancer
Gene Panel: ATM, BRCA1, BRCA2, CHEK2, EPCAM,
FANCA, HOXB13, MITF, MLH1, MSH2, MSH6, PALB2,
PMS2, TP53, BRIP1, RAD51C, RAD51D, NBN

In Table 1 below, a strong history of prostate cancer consists
of:
• Known germline variants in genes for Lynch syndrome
(EPCAM, MLH1, MSH2, MSH6, and PMS2) and
homologous recombination genes (ATM, BRCA1,
BRCA2, CHEK2, and PALB2).
• Brother or father or multiple family members who
were diagnosed with prostate cancer (but not clinically
localized Grade Group 1) at less than 60 years or who
died from prostate cancer.
• Ashkenazi Jewish ancestry.
• Greater than three cancers on the same side of
the family, especially those diagnosed at 50 years
or younger including bile duct, breast, colorectal,
endometrial, gastric, kidney, melanoma, ovarian,
pancreatic, prostate (but not clinically localized Grade
Group 1), small bowel, or urothelial cancer.

Germline BRCA1 and BRCA2 pathogenic variants have
been associated with increased risk for prostate cancer,
with the association being strongest for advanced or
metastatic prostate cancer. In addition, BRCA1, BRCA2,
and ATM pathogenic variant rates are highest in patients
with metastatic prostate cancer.
The risk of developing prostate cancer in individuals with
Lynch syndrome (i.e., men with pathogenic variants in
EPCAM, MLH1, MSH2, MSH6, or PMS2) increases from
11.2% in the general population to approximately 30% with
a mean age of onset of 59 to 69 years (reported for MLH1,
MSH2, and MSH6). A meta-analysis of studies found men
with Lynch syndrome were 2.13 to 3.67 times more likely
to develop prostate cancer. In addition, 73% of prostate
cancers in men with Lynch syndrome were found to exhibit
deficient mismatch repair with immunohistochemistry (IHC)
results consistent with the germline variant, suggesting the
prostate cancer was a result of Lynch syndrome.
Table 1. Germline Testing Recommendations (NCCN)
Risk Group
Very Low

Low

Intermediate

Clinical/Pathologic Features

Germline Testing

T1c AND
Grade Group 1 AND
PSA <10 ng/mL AND
Fewer than 3 prostate biopsy fragments/cores positive, ≤50% cancer in each
fragment/core AND
• PSA density <0.15 ng/mL/g
•
•
•
•

Recommended
if family history positive or
intraductal histology

• T1-T2a AND
• Grade Group 1 AND
• PSA <10 ng/mL

Recommended
if family history positive or
intraductal histology

Has no high- or very
Favorable Intermediate
high-risk features
and has one or more
intermediate risk factors Unfavorable Intermediate
(IRF):
• T2b-T2c
• Grade Group 2 or 3
• PSA 10-20 mg/mL

• 1 IRF AND
• Grade Group 1 or 2 AND
• <50% biopsy cores positive

Recommended
if family history positive or
intraductal histology

• 2 or 3 IRFs AND/OR
• Grade Group 3 AND/OR
• ≥50% biopsy cores positive

Recommended
if family history positive or
intraductal histology

High

•
•
•

T3a OR
Grade Group 4 or 5 OR
PSA >20 ng/mL

Recommended

Very High

•
•
•

T3b-T4 OR
Primary Gleason pattern 5 OR
≥4 cores with Grade Group 4 or 5

Recommended
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The National Comprehensive Cancer Network (NCCN)
recommends germline genetic testing for all men with
high-risk, very-high-risk, regional, or metastatic prostate
cancer.

5.

6.
Germline genetic testing of the homologous recombination
genes ATM, BRCA1, BRCA2, CHEK2, and PALB2 with
the addition of FANCA and RAD51D should be considered
for men with castration-resistant prostate cancer (CRPC)
and conventional imaging studies positive for metastases.

Version 1.2019. Available at http://www.nccn.org/.
NCCN Genetic/Familial High-Risk Assessment: Breast
and Ovarian, Version 3.2019. Available at http://www.
nccn.org/.
NCCN Genetic/Familial High-Risk Assessment:
Colorectal, Version 1.2018. Available at http://www.
nccn.org/.

Renal Cancer

Management

Gene Panel: BAP1, EPCAM, FH, FLCN, MET, MLH1,
MSH2, MSH6, PMS2, PTEN, SDHB, SDHC, SDHD, TSC1,
TSC2, VHL

BRCA1 and BRCA2 pathogenic variant carriers have an
increased risk of prostate cancer before 65 years of age.
Prostate cancer in men with BRCA2 pathogenic variants
occurs earlier and is more likely to be associated with
prostate cancer mortality. Consequently, prostate cancer
screening starting at age 45 is recommended for BRCA2
carriers and considered for BRCA1 carriers. Also, it is
reasonable for men with germline BRCA1 and BRCA2
pathogenic variants to consider PSA screening at age 40
and subsequent annual screening.

Studies from Memorial Sloan Kettering Cancer Center
have found that 16% of patients with advanced renal cell
carcinoma carried a pathogenic germline DNA variant.
Most of the patients in this study had clear cell renal cell
carcinoma, the most common subtype of kidney cancer.
In this large group of patients, approximately 14% had a
germline variant. Moreover, up to 20% of patients with nonclear cell renal cell carcinoma carried a germline variant.
Germline Testing Recommendations

ATM, BRCA1, BRCA2, CHEK2, FANCA, PALB2,
RAD51D: Information regarding pathogenic variants
in these homologous recombination DNA repair genes
may be used for genetic counseling (individual and
family), evaluating early use of platinum chemotherapy,
and assessing eligibility for clinical trials (e.g., PARP
inhibitors). Variants in ATM, BRCA1, BRCA2, CHEK2, or
PALB2 and/or a strong family history should be referred
to a genetic counselor to assess for hereditary breast and
ovarian cancer (HBOC) and be managed accordingly
(individual and family).

Renal cell carcinoma (RCC) with clear cell histology, if any
of the following are met:
• Diagnosis at less than 50 years
• One or more close relatives with clear cell RCC
• RCC with papillary type 1, type 2, collecting duct,
tubulopapillary, or Birt-Hogg-Dubé (BHD)-related
histology
• Urothelial carcinoma (or transitional cell carcinoma)
and two additional cases of any Lynch syndromerelated (LS) cancer in the same person or in relatives
• RCC and two additional Cowden syndrome criteria
in the same person
• Angiomyolipomas of the kidney and one additional
tuberous sclerosis complex (TSC) criterion in the
same person

References:
1.

2.
3.
4.

Surveillance, Epidemiology, and End Results
Program. Cancer Stat Fact Sheets. Accessed
February 8, 2021. Available at http://seer.cancer.gov/.
National Cancer Institute. Accessed February 8,
2021. Available at http://www.cancer.gov/.
NCCN Prostate Cancer Guidelines, Version 1.2019.
Available at http://www.nccn.org/.
NCCN Prostate Cancer Early Detection Guidelines,

Tumors associated with LS: Colorectal adenocarcinoma,
endometrial
adenocarcinoma,
urothelial
carcinoma
(ureter and renal collecting ducts), gastric cancer, ovarian
cancer, small bowel cancer, glioblastoma, sebaceous
adenocarcinoma, biliary tract cancer, pancreatic cancer.
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TableZip:
2. Management

Gene(s)
of Birth (Required):

Syndrome

BAP1

t ID#:

BAP1 tumor
predisposition
syndrome

559  Candida glabrata
582  Candida glabrata fluconazole resistance by X-Plate Technology®***(#559 Req.)
730  Enterobacter cloacae
127 Renal
Group
B Streptococcus (GBS)
Characteristics
Renal Management
137 
Group
B
Streptococcus
(GBS)
Antibiotic
(#127 Req.) Only check
• Increased risk for ccRCC
•Resistance***
Genetic counseling

if patient
is of
penicillin-allergic
erythromycin/clindamycin
resistance
determination
• Median
age
diagnosis is 47and
years
• Surveillance:
If abdominal
MRI, is
consider
required
for alternate
treatment.
• More
aggressive
and likely
to metastasize
evaluation of peritoneum and pleura

Klebsiellalength
aerogenes
• Decreased
of survival
• Treated in usual manner
• Distinct
histology hominis

Mycoplasma

731
130
y of the VHL
front & backVon
of Hippel-Lindau
card.) 362 
• Pathogenic
in VHL
are the
• Genetic
counseling P. melaninogenica)
Prevotellavariants
species
Group
1 most
(P. bivia, P. disiens,
P. 1intermedia,
(VHL)
common cause of familial and sporadic RCC
• Abdominal ultrasound after age 16 and
Please provide ALL applicable
codes.
363 
Prevotella
corporis,
P. albensis
) suspicious lesions by CT/MRI
• ccRCC
occursspecies
in 70% ofGroup
affected2by(P.
age
60
evaluate
or ICD-10 code examples.
• Leading
cause
of mortality in VHL syndrome
734 
Proteus
vulgaris
MET
Hereditary papillary
• Linked
to hereditary
papillary
carcinoma
• Genetic counseling
732 
Providencia
species
(P.renal
stuartii,
P. rettgeri)
_______________________________
renal carcinoma
(HRPC)
• Encourage discussion regarding CT/MRI/
151 
Staphylococcus
saprophyticus
_______________________________
(HPRC)
• High-risk
for type 1 papillary
Ultrasound
• Most
with HRPC parvum
will develop
tumors
lifetime
(Reflex
to in
fluoroquinolone
resistance by Pyrosequencing)
178 
Ureaplasma
_______________________________
320 
Ureaplasma
urealyticum
(Reflex to
fluoroquinolone
resistance
by Pyrosequencing)
FH
Hereditary
• Associated
with solitary
and aggressive
tumors
• Genetic
counseling
_______________________________
leiomyomatosis176
and  ofUrinary
type 2 papillary
•
Yearly
abdominal
MRI
is recommended
Pathogens Antibiotic Resistance•[E.Evaluate
coli, K. oxytoca,
K.
pneumoniae,
renal cell carcinoma • Occur in up to 16% of patients with HLRCC
suspicious renal lesions by CT

A

FT

Email:

(HLRCC)

Brit-Hogg-Dubé
(BHD)

R

FLCN

d’s DOB: TSC1, TSC2

Tuberous sclerosis
complex (TSC)

D

cessary for EPCAM,
accurate test interpretation)
Lynch syndrome

y

MSH2, (LS)
History:MLH1,
MSH6, PMS2

• Renal disease 2 cause of early death in TSC
141
 Escherichia
coliwith median age
• RCC
occurs
in 2%-5% of TSC
of diagnosis
28-30 years faecalis
153  of
Enterococcus

154  Enterococcus faecium

• Genetic counseling

728
 Klebsiella
pneumoniae
• Abdominal
MRI every
one to three years
• Access
renal function
and BP annually
146
 Proteus
mirabilis
174  Pseudomonas aeruginosa

• Lifetime risk for RCC is ~35% with a starting age • Genetic counseling
72740s Klebsiella oxytoca
in the
• Biennial renal CT/MRI beginning at age 40
®
• Predominant
histology is papillary
renal cell
• With family
history:
Consider screening
- Urine
Specimens
Only
SEXUALLY
TRANSMITTED
INFECTIONS
carcinoma
five to ten years prior to the youngest
121  Leukorrhea Panel (N. gonorrhoeae*, C. trachomatis**,
T.
vaginalis)
diagnosis in family

PTEN, SDHB, Cowden syndrome
SDHC, SDHD

#:

P. mirabilis: amoxicillin-clavulanic acid, cefazolin, trimethoprim-sulfamethoxazole,
nitrofurantoin, ciprofloxacin, fosfomycin. P. aeruginosa: cefepime, piperacillin-tazobactam,
ciprofloxacin,
imipenem,
aztreonam,
gentamicin.
faecium: ampicillin,
• Increased
risk for
renal tumors,
typically
bilateral E.
• faecalis,
Genetic E.
counseling
nitrofurantoin,
ciprofloxacin,
fosfomycin,doxycycline, linezolid]***(141, 153, 154, 727, 728 146 or 174
and
multifocal, and
slow growing
Req. When panel nd
is ordered and individual tests below are not selected, all 7 will be performed and billed)
• Median age of diagnosis is 44 years

UroSwab
Uro

105  Chlamydia trachomatis (**Reflex to azithromycin resistance by Pyrosequencing)

• Increased risk of transitional carcinomas of the
• Genetic counseling
167 renal
Neisseria
gonorrhoeae
(*Reflex to antibiotic
resistance
Molecular
ureter,
pelvis, and
bladder
• Consider
annualby
urine
analysisAnalysis)
beginning
between resistance)
are 30 and 35
111  Trichomonas vaginalis (Reflex to metronidazole

prior biopsy
129  Mycoplasma genitalium (Reflex to azithromycin & fluoroquinolone resistance by
, negative
Pyrosequencing)
Medical
Diagnostic
Laboratories,
L.L.C.
(MDL), offers the following hereditary genetics tests for renal cancer and prostate
, positive (4Kscore test will not be performed

109  N. gonorrhoeae* & C. trachomatis**

cancer.
a positive biopsy
result)

Results:

Uroveda - Institute of Urogenital Diseases
2439 Kuser Road • Hamilton, NJ 08690-3303
(609) 570-1000 • Fax (609) 245-7665
Toll Free (877) 269-0090
www.mdlab.com
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ule o No Nodule o Not performed
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Urology Test Requisition Form

Ordering Physician/Laboratory

(Required: Include the ordering physician’s first & last name, NPI, practice name, complete
address, phone number and fax number.)

Bladder Biopsy Information

Date Collected (Req.):

Time Collected:

Collector Signature:

No. vials collected:

Bladder-related Clinical Information (Necessary for accurate test interpretation)

Patient History:
Date of Diagnosis: ________ /________ /________
o Small-cell carcinoma o Adenocarcinoma o Prostate Cancer o Squamous cell carcinoma
o Low-grade urothelial carcinoma o High-grade urothelial carcinoma o Carcinoma in-situ
o Hematuria
o Dysuria
o Papilloma
o Other (please, specify):
Treatment:

o None
o Radiation

o Resection
o BCG

o Chemotherapy
o Other (please specify):

o T2c
o T3
_ Last % Free PSA: _______________
Date Collected (Required):

Urologic Specimen Information

o Voided Urine o Catheterization (Urine)
o Bladder Washing o Ileal Conduit o Brushing
o Ureter

Specimen Source:

Urine Test Selection

Physician Signature:

CYTOLOGY - Urine Specimens Only
1603  Urine Cytology
1702  UroVysion® - Bladder Cancer (FISH), voided urine
1604  Comprehensive Urine Pathology (Urine Cytology and UroVysion®)
(If Urine Cytology is atypical or above, reflex to 1702)
URINARY TRACT INFECTIONS Uro
UroSwab ® - Urine Specimens Only

Date:

Physician to receive additional result report:

Patient Information (Please Print)

Testing by Real-Time PCR unless otherwise specified. To order panel components individually,
select tests beneath the panel.

Name (Last, First) (Required):

551 
581 
559 
582 
730 
127 
137 

In Care of:

Patient Address:
City:

Gender (Required):

State:
o Female

o Male

Patient SS#:

Zip:

Date of Birth (Required):
Patient ID#:

Date Collected (Required):

Candida albicans
Candida albicans fluconazole resistance by X-Plate Technology®*** (#551 Req.)
Candida glabrata
Candida glabrata fluconazole resistance by X-Plate Technology®***(#559 Req.)
Enterobacter cloacae
Group B Streptococcus (GBS)
Group B Streptococcus (GBS) Antibiotic Resistance***(#127 Req.) Only check
if patient is penicillin-allergic and erythromycin/clindamycin resistance determination is
required for alternate treatment.

Genetic Testing Specimen Information
Specimen Source:

o Saliva o Whole Blood

URO-ONCOLOGY TESTING - Saliva or Whole Blood
Hereditary Genetics

2603  Hereditary Prostate Cancer Panel (18 genes) by Gene Sequencing and Deletion/

__________ on _____/_____/_____
Duplication Analysis (ATM, BRCA1, BRCA2, BRIP1, CHEK2, EPCAM, FANCA, HOXB13,
MITF, MLH1, MSH2, MSH6, NBN, PALB2, PMS2, RAD51C, RAD51D, TP53)
al o Positive
2604  Hereditary Renal Cancer Panel (19 genes) by Gene Sequencing and Deletion/
o Non-suspicious
Duplication Analysis (BAP1, EPCAM, FH, FLCN, MET, MITF, MLH1, MSH2, MSH6, PALB2,
o Other (please specify):__________
PMS2, PTEN, SDHB, SDHC, SDHD, TP53, TSC1, TSC2, VHL)
herapy
o Chemotherapy
Testing
includes
sequencing for all genes except EPCAM (del/dup only), MITF (evaluation of
e Surveillance o None
C.952g>A
only),
and and HOXB13 (evaluation of c.251G>A only).
ormation
731 
Email:
130 
Billing Information (Please include a copy of the front & back of card.) 362 
363 
734 
732 
151 
178 
320 
176 

Klebsiella aerogenes
Mycoplasma hominis
Prevotella species Group 1 (P. bivia, P. disiens, P. 1intermedia, P. melaninogenica)
Prevotella species Group 2 (P. corporis, P. albensis)
Proteus vulgaris
Providencia species (P. stuartii, P. rettgeri)
Staphylococcus saprophyticus
Ureaplasma parvum (Reflex to fluoroquinolone resistance by Pyrosequencing)
Ureaplasma urealyticum (Reflex to fluoroquinolone resistance by Pyrosequencing)
Urinary Pathogens Antibiotic Resistance [E. coli, K. oxytoca, K. pneumoniae,

Insured’s Name (if not patient):
Insured’s SS#:

Insured’s DOB:

Employer/Group Name:

D

Claims Address:

Medicare, Medicaid or Policy ID#:

R

A

FT

Phone Number (Required):

Diagnosis Codes (Required): Please provide ALL applicable codes.
o Patient Billing
Refer to the back of this form for ICD-10 code examples.
o Insurance Billing
o Path Lab/Hospital
______________________________________________________
o Physician Account
______________________________________________________
Relation (Required):
______________________________________________________
o Self
o Spouse
______________________________________________________
o Dependant
Primary Insurance Carrier:

Group#:

Prostate-related Clinical Information (Necessary for accurate test interpretation)

Patient History (One selection required)

Biopsy History:

P. mirabilis: amoxicillin-clavulanic acid, cefazolin, trimethoprim-sulfamethoxazole,
nitrofurantoin, ciprofloxacin, fosfomycin. P. aeruginosa: cefepime, piperacillin-tazobactam,
ciprofloxacin, imipenem, aztreonam, gentamicin. E. faecalis, E. faecium: ampicillin,
nitrofurantoin, ciprofloxacin, fosfomycin,doxycycline, linezolid]***(141, 153, 154, 727, 728 146 or 174
Req. When panel is ordered and individual tests below are not selected, all 7 will be performed and billed)

141  Escherichia coli
728  Klebsiella pneumoniae
153  Enterococcus faecalis
146  Proteus mirabilis
154  Enterococcus faecium
174  Pseudomonas aeruginosa
727  Klebsiella oxytoca
UroSwab ® - Urine Specimens Only
SEXUALLY TRANSMITTED INFECTIONS Uro
121  Leukorrhea Panel (N. gonorrhoeae*, C. trachomatis**, T. vaginalis)
105  Chlamydia trachomatis (**Reflex to azithromycin resistance by Pyrosequencing)
167  Neisseria gonorrhoeae (*Reflex to antibiotic resistance by Molecular Analysis)
111  Trichomonas vaginalis (Reflex to metronidazole resistance)
129  Mycoplasma genitalium (Reflex to azithromycin & fluoroquinolone resistance by

o Confirmed PSA ≥ 3.0 ng/ml
o No prior biopsy
o Confirmed persistent significant rise in PSA o Yes, negative
Pyrosequencing)
o Confirmed very suspicious DRE
o Yes, positive (4Kscore test will not be performed
109  N. gonorrhoeae* & C. trachomatis**
with a positive biopsy result)
o Other (please specify):

DRE Results:

o Nodule o No Nodule o Not performed Date Collected (Required):

Prostate Information

Genetic Testing Specimen Information
Specimen Source:

o Saliva o Whole Blood

URO-ONCOLOGY TESTING - Saliva or Whole Blood
Clinical Stage:
o T1c
o T2a
o T2b
o T2c
o T3
Last Total PSA: _________________ng/mL on __/__/__ Last % Free PSA: _______________ Hereditary Genetics
PSA Trend:
o Increasing
o Stable
2603  Hereditary Prostate Cancer Panel (18 genes) by Gene Sequencing and Deletion/
Previous 4Kscore: _______________________________________ on _____/_____/_____
Duplication Analysis (ATM, BRCA1, BRCA2, BRIP1, CHEK2, EPCAM, FANCA, HOXB13,
Previous Biopsy: o None
o Negative o Atypical o Positive
MITF, MLH1, MSH2, MSH6, NBN, PALB2, PMS2, RAD51C, RAD51D, TP53)
2604  Hereditary Renal Cancer Panel (19 genes) by Gene Sequencing and Deletion/
Digital Rectal Exam:
o Suspicious
o Non-suspicious
Duplication Analysis (BAP1, EPCAM, FH, FLCN, MET, MITF, MLH1, MSH2, MSH6, PALB2,
Ultrasound: o Hypoechoic:_________________
o Other (please specify):__________
PMS2, PTEN, SDHB, SDHC, SDHD, TP53, TSC1, TSC2, VHL)
Treatment: o Prostatectomy o Radiation o Cryotherapy
o Chemotherapy
Testing includes sequencing for all genes except EPCAM (del/dup only), MITF (evaluation of
o Hormones
o TURP
o Active Surveillance o None
C.952g>A only), and and HOXB13 (evaluation of c.251G>A only).
Prostate Biopsy Information
Date Collected (Req.):

Time Collected:

Collector Signature:

No. vials collected:

PHARMACOGENOMICS TESTING - Saliva or Whole Blood
Bladder Incontinenance: 4035  Darifenacin

4036  Fesoterodine 4037  Mirabegron

Bladder Cancer:

4039  Erdafitinib

4038  Tamsulosin 3983  Tolterodine
3828  Cisplatin

Please indicate individual specimens(s) below:

4040  Abiraterone 4041  Apalutamide 4042  Cabazitaxel
3852  Docetaxel 4043  Enzalutamide 4044  Flutamide
4045  Goserelin
4046  Leuprolide 4047  Nilutamide 3950  Prednisone/Prednisolone

Prostate Cancer:

r Signature:

Confirmation of Informed Consent and Medical Necessity for Pharmacogenomic/Genetic Testing
My signature below certifies that I am a licensed medical professional or his/her representative or a
genetic counselor authorized to order genetic testing. My signature further acknowledges the patient has
been supplied information regarding genetic testing and has been informed about the purpose, limitation
and possible risks. The patient has been given the opportunity to ask questions about this consent and
seek outside genetic counseling.
In the event that the patient’s health insurance plan determines for the test(s) I checked above that
some of the genes that I requested for analysis are not covered, I understand that Medical Diagnostic
Laboratories, L.L.C. shall perform and result the test(s) for the genes I selected, then submit the claim to
the patient’s health insurance plan for the testing of the genes covered under the patient’s plan.
If the testing is covered by the patient’s health plan and the out-of-pocket expense is less than $150.00,
testing will proceed without further delay or additional contact. The patient has given consent for genetic
testing to be performed and the signed consent form is being provided with this requisition. I confirm
that this testing is medically necessary for the specified patient and that these results will be used in the
medical management and treatment decisions for this patient.
Medical Professional Signature (Req.):____________________________ Date: ___________

No. vials collected:

With Interpretation:
o Prostate Biopsy - # of jars: ____________
o Bladder Biopsy - # of jars: ____________
5620-0 o VAS Deferens/X2
o Other (please specify):

Technical Only:
o Prostate Biopsy - # of jars: ____________
o Bladder Biopsy - # of jars: ____________
5601-0 o VAS Deferens/X2

PHARMACOGENOMICS TESTING - Saliva or Whole Blood
Bladder Incontinenance: 4035  Darifenacin

4038  Tamsulosin 3983  Tolterodine
Figure 1: MDL’s Hereditary Genetic tests for urology.
Bladder Cancer:
3828  Cisplatin
Other Tests/Panels:

References:

PROOF: 4/24/2020

For a complete list of testing, please visit our website www.mdlab.com
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Accessed February
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2021. Available
at http://www.cancer.gov/.
My
signature
below
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that
I
am
a
licensed
ACMG Practice Guidelines. Genetics in Medicine, 17:1, January 2015.medical professional or his/her representative or a
genetic counselor authorized to order genetic testing. My signature further acknowledges the patient has
JAMA Oncol. July 5, 2018.
been supplied information regarding genetic testing and has been informed about the purpose, limitation
Gene Reviews. Accessed
February
2021.
http://www.ncbi.nlm.nih.gov/.
and
possible 8,
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TheAvailable
patient hasatbeen
given the opportunity to ask questions about this consent and
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outside genetic
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Genetics Home Reference.
February
8, 2021. Available at http://ghr.nlm.nih.gov/.
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• • •result
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Pharmacogenomics

There are many enzymes that perform drug degradation, such
as members of the Cytochrome P450 family, ion channels that
regulate the flow of chemicals into and out of a cell, enzymes that
’tag’ drugs with specific moieties for excretion, and so on. These
enzymes vary genetically in the population, and this genetic
variation often causes functional variation, as well. Although the
majority of patients will respond predictably to the standard dose
and regimen of most drugs, some patients do not. While one
person may be typical of the population average and maintain the
expected dose level of a drug, another may rapidly metabolize
the drug and so fail to maintain a steady-state of drug. While yet
another may metabolize the drug too slowly, allowing the levels
to rise into concentrations that may be toxic. An unexpected
response may lead to a drug being ineffective or hyper-effective,
and this may be potentially very dangerous for the patient.

Pharmacogenomics is the study of the influence of genetic
variation on drug response in patients. This variability can lead
to therapeutic failure or severe toxicity. Pharmacogenomic
testing provides a means for physicians to consider which
medications may be appropriate for a particular patient before
ever actually writing a prescription. It also allows physicians to
consider alternate medications, more effectively, in a situation
where the patient is not responding as expected to a particular
treatment. Pharmacogenomics can determine which drugs
and drug combinations are optimal for each individual’s unique
genetic makeup to ensure maximum efficacy with minimal
adverse effects. This valuable information can assist physicians
in prescribing treatment for urinary incontinence, bladder cancer,
and prostate cancer. MDL’s Pharmacogenomic testing can
determine how your patient will metabolize seventeen frontline
drugs, including popular incontinence drugs and popular antineoplastics (Table 3).

Specimen Collection
Pharmacogenomic testing can be performed from a noninvasive
saliva specimen. Simply ensure that the patient has not eaten
for a half-hour and that they rinse out their mouth just before
providing a 2mL saliva sample in the tube provided. The tube
does not need any special storage or shipping conditions. Testing
can also be performed on whole blood submitted in either an
ACD (solution A) or EDTA blood collection vial. The specimen
is sent to Medical Diagnostic Laboratories, L.L.C. (MDL) where
DNA is extracted and analyzed using state-of-the-art technology
called Next Generation Sequencing, sometimes referred to as
deep sequencing, to build a library of the genes of interest.

Table 3. MDL Pharmacogenomic tests available for Urology.
Test No.

Drug

4035
4036
4037
4038
3983
3828
4039
4040
4041
4042
3852
4043
4044
4045
4046
4047

Bladder Incontinence

Bladder Cancer

Prostate Cancer

Darifenacin
Fesoterodine
Mirabegron
Tamsulosin
Tolterodine
Cisplatin
Erdafitinib
Abiraterone
Apalutamide
Cabazitaxel
Docetaxel
Enzalutamide
Flutamide
Goserelin
Leuprolide
Nilutamide
Prednisone/
Prednisolone

3950

•

Result Report
MDL’s Pharmacogenomic result reports group each drug
into one of three categories: Expect a “Normal Response”
(Green Box), Consider an “Alternate Dose” (Yellow Box), and
Consider an “Alternate Drug or Dose” (Red Box). Note that we
do not make prescribing decisions on your behalf, these are
recommendations, not proscriptive statements. For example, a
drug can be Red Boxed for a variety of reasons from, possible
cardiac effects to simple likely weight gained. Only the Physician
can know whether this represents a true risk to the particular
patient, or not. Pharmacogenomic testing takes much of the risk
out of the picture, allowing the use of an individual’s genetic data
to help physicians tailor their prescribing to an individual patient.

MDL Pharmacogenomic tests are available on
saliva or whole blood.
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