THERAPEUTIC DRUG MONITORING PROCESS
Leexaa;l?;:ravritcfsemmate 1. Verify or request order for collecting serum drug levels

¥

Providers may order drug levels on tuberculosis patients not responding to adequate therapy, or those with risk factors for poor
absorption. DSHS will cover the cost of drug levels based on below criteria. Programs may draw drug levels using funds outside of
the TB and Hansen’s Disease Branch if requests fall outside this criteria. Note: Only rifamycins and isoniazid peak levels will be
covered, unless patient is on second-line medications; consultation from a DSHS-recognzied Medical Consultant may be needed.

Criteria* for Considering Therapeutic Drug
Monitoring for TB patients

Bacteriological Criteria Medical Criteria Clinical Criteria Criteria based on TB
(consider at 8 weeks of therapy) | (consider at 2-4 weeks of therapy) | (consider at 8 weeks of therapy) Diagnosis**
Slow response to adequate e TB/poorly controlled diabetes | e No improvement of TB e Patient Relapse: When
therapy at 8 weeks of comorbidity symptoms (i.e. no weight signs and symptoms of TB
treatment, evidenced by the gain, no reduction in return within two years of a
following: e Mal-absorption due to chronic cough, etc.) at 8 weeks. prior episode of disease and
or acute co-morbidity there was a good possibility
e Patient remains AFB e Worsening CXR anytime that relapse was due to low
sputum smear positive 2+ | e Chronic or excessive during course of adequate drug levels (exclude
or greater (unless easily vomiting or diarrhea therapy previous poor adherence,
explained) missed doses, or N/V)
e HIV infection and CD-4 count P ; :
And/or <100%* * :?Ifg;/ycller};ctiddfge{g)zia.tel?n, e When second line drugs
new evaluation for TB need monitoring, as per
e Sputum smear results e Low or high body mass index relapse or concern for consult recommendations
not decreasing as expected (>10% above or below ideal drug resistance**)
(4+ to 3+, 2+, etc.) body weight) e TB meningitis

* Therapeutic Drug Monitoring should be reserved for patients who are not responding to adequate therapy, and not necessarily for
patients who meet some of the stated criteria and are otherwise doing well.
** Consultation recommended by a DSHS recognized Medical Consultant, see list here: http://www.dshs.texas.gov/idcu/disease/tb/consultants/
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THERAPEUTIC DRUG MONITORING PROCESS

Contact the DSHS TB and Hansen’s Disease Branch for billing instructions

¥

First-time users may contact the TB and Hansen’s Disease Branch at 512-533-3000 and ask for the TB Program
administrative or nursing staff. You will be sent the National Jewish Laboratory Requisition which includes
DSHS Billing Information. This may be saved and used again for subsequent draws without contacting the
Branch, unless criteria for drawing drug levels falls outside the requirements on page 1.

3. Arrange timing of the blood draw and directly observed thera DOT) according to which

drug(s) are being tested

Steps to collecting serum drug levels

Step 1

peak level, i.e. "Rifampin (2h)”. If peak Rifampin levels were being tested, the DOT | "o, [PV PRI |ETES  P—
provider would observe the patient taking their current dose of Rifampin, wait two
(2) hours, and draw the blood as specified.

Perform Directly Observed Therapy (DOT) of TB medications being tested, ensuring that the
blood draw can occur at the indicated time after the dose of medication is observed.
Timing of draws per drug can be found on the National Jewish Laboratory

requisition*. Time of dose and draw must be written on the form. In general,
2-hour levels are typically collected unless otherwise stated on the requisition ¥~_|

(i.e. rifabutin is 3 hrs) or if there is a high liklihood of slow absorption or rapid rsa ose to collect “peak” concentrations s shown in parentheses after each drug nai
metabolism; in that instance (when testing for delayed drug absorption), a second | thdsanpe mdpesdlgoted ous fterthe pe. roughconcerreionsprirto nextdo

sample should be collected 4 hours after the specified “peak”.

fir (2-4h) CILFLHL Levoﬂm\ [IRBN ifabuti
* The requisition states the name of the drug and hour duration of when to draw the | je ) OWNZL | Linezolid (20) ™|

5. THERAPEUTIC DRUG MONITORING

-fungal drugs.

ifampin (2h)
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Perform phlebotomy and collect 4-6 ml of blood in an 8-10 ml plain Red Top tube. (Also acceptable is
an 8-10 ml Green Top tube, but it is not preferred.)

Preferred volume of serum once blood is centrifuged is at least 2 ml per test for adults, 0.5 ml for pediatrics.
Document timing of the blood draw on the requisition.
Use a separate tube for each test. (Consider drawing an extra tube to freeze serum and save if needed.)

Step 3

Centrifuge, and aliquot serum into a labeled polypropylene or similar plastic tube, using one
tube per test; or, coordinate processing with a local laboratory.

e Draw blood, allow at least 30 minutes to clot, and then centrifuge. Centrifuging should occur within 2
hours of collection. If blood will be processed in a local laboratory and not by collector, it can be kept
on ice while in transport. Coordinate with lab to ensure timely processing.

e A pipette can be used to aliquot separated serum into the polypropylene tube.

Step 4

Ensure separated serum is frozen (or kept refrigerated until freezing) to prepare for
shipping.

e Freeze at -70C if possible, but at minimum -20C.

e If an ultralow freezer is unavailable, the serum can be frozen in a regular freezer; do not allow it to
go through a defrost cycle.

e Alternately, the tube with decanted serum can be placed on a rack and stored on dry ice (the rack
should prevent direct contact between the tube and the ice; the serum will slowly freeze without
being shocked by contact with the dry ice).
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Health Services 4. Send/Ship Serums to National Jewish Laborator

Fully complete the National Jewish Laboratory Requisition. Include:

e Drug dosage, frequency, method of administration, and date and time of last dose prior to draw

¥

Ship samples via overnight delivery on at least 3 pounds of dry ice.

e Ship samples to be received Monday through Friday
e Do not ship on Friday or Saturday, or the day prior to a holiday

e Package properly for dry ice handling*, including using a dry-ice specific label, and a return label for
box to be shipped back to sender

*Not all couriers will ship dry ice, check before sending. Full shipping guidelines can be found on the National Jewish website:
https://www.nationaljewish.org/for-professionals/diagnostic-testing/adx/diagnostic-testing/shipping-guidelines

¥

Ship to:
National Jewish Health
Pharmacokinetics Laboratory
1400 Jackson Street, K425
Denver, CO 80206
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Conditions shipped on at least 3 Ibs dry ice

e Incomplete laboratory requisition

Texas Department of State
e Severe hemolysis
STOP ¢ Thawed samples for greater than
Unacceptable 6-?4 hours, depending on dr_ug
being tested- ensure serum is

5. Respond to results as appropriate

¥

Treating provider will determine if medication dosages
will need to be changed based on the results of the
serum drug level testing

¥

Request consult if needed

Consultation recommended by a DSHS-Recognized Medical TB Consultant, see list
here: http://www.dshs.texas.gov/idcu/disease/tb/consultants/
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SHIP TO: Mational Jewish Health

Advanced Diagnostic Laboratories National Jewish Health® oo e ics Lot Tory
Pharmacokinetics Laboratory | 800.550.6227 | 303.270.2175 fax | njlabs.org 1400 J n Straat, K425
Pharmacokinetics Diagnostics Requisition frear, CO BI04

Assays may require up to seven business days for completion. Please submit a separate requisitior for each sample collection time.
El R O
Pafient M ., First] 0O Mg
G ORI 0 O B D R OR DE ER ORI 0

Mational Jewish Heofh Adwanced Diognostic Loborotories does not bil nis Chant 1D

directly or third-party health insurance. Visit njkabs.org or coll for Y p——

Drug name fo be tested

Specimen|Serum, C5F Plasma, Ofher)

Drug dose {mig) [Specify: POV, Ik
# Dases per week

Date of last dose

Time of last dosa [For | v: Start/End)
Date blood diown

Tirme blood drown

5. THERAPEUTIC DRUG MONITORING

Please provide 2 miL serum per test. The number of hours after the dase to collect *peak”® concentrations is shownin after each i
drug absarption, a secand samplke miay be callected 4 hours after the “peak”. Trough cancentrations ipri

jcable. To test for delayed
for the antiHN and ani fungal drugs.

O Fxac | abacavir [1-2h) Orkoav | Darunavir [2-4h] | O Peezo | Linezaolid (2h) [] PERAL Raltegravir [3h]
O reant | Armnoscilin Orkowy | Delavirdine [2h) O rearv | Lopinavir [4-4h) O eerFe Rifabutin (3h]

O Ry | Amprenavir (2-3h) Oreery | Efavirerz [Sh) 0 PemPE | 12 e Methyipredrisolons Sfudy] [ PRRIF Rifamipini (2h]

O rearvy | Atazonavir (2h) QOFKFTE | Emiricitabine [1-20] | 0 pever | Mosifloxocin (2h) [ PrRFP Rifopenfine [Sh)
0 Prazm | Azithromycin (2-3h) prreme | Bhambutol [2-30] | 0 pewee | Helfinaeir {2-3h) O] PeRTV Rifonair (2-3h)
Orecrz | Clofozomine (2-3h) prketa | Ethionamide (2h] | 0 peeve | Mevinopine (Zh) O eesgv | Soguinavir (2-3h)
precr | Clartbromycin (2-3h) |gPerc | Auvconozole (2h) | O reorx | Oflcxkacin (2h) [ PesIL Sildenafil {1-2h)
O recw | Copreomycin (1-2h)  |gPmov | Indinavir [1-2h) O peras | P-Aminosaicylic Acid [8h)] O proer | Stavudine (10

0 FEcIP Ciproflosocin |2h) OFknH | Isoniazd [1-2h) O reros | Posoconaroks [3-4h) [ Pesm Streptomycin [1-2h)
0 recer | Corfisod frandom) pgratc | traconazole (3-4h|| 0 PECPX | 12 hr Prednizolona Study | O meTev Tipranavir [3h)

O resmw | Corisel Adrencl Stimulation (PK3TC | Lamivudine [1h) | O perox | & br Prednisclone Study | [ eevre Voriconazole (2h)
[ PecsH | CycloSERIME [2-3h) pravy | Levofioxacin (2h] | 0 peeza | Pyrozinamide (2h)

B SPECIAL INSTRUCTIONS
Pianse ! oddtional
medications patient
Is cumently taking:

Sample preparatian and shipment: Callectin 2 plain red tep, 8- 10m| tubs. Allowts clotior 30 minutes, separateserum from cells mmedistely by centriiugation and aliquetintos
Labeled palypropylene ar similar plastic tube. Use a separate tube for each test ardered. Allow reom for expansion of sample inside tubs. Freezeat -T0°C if possible (otherwise
-H°C.) Ship e = 31bs. dry ice via avernight transpert. SHIF SAMPLES TO BE RECEIVED MONDAY THROUGH FRIDAY. DO NOT SHIP ON FRIDAY OR SATURDAY.

INTERNAL USE

Received By Date Tima Conditfion:0 Frozen:0 Ref O Thawed

278381017 ARK

ADxReq-07 PK(10/01/201E)

Chent ID Address
Account Home Ciby State Iip

dress hone Secura Fax
Cih‘\ State )( Mcﬂe Report Request Affn: /
Phone o — Prone
Submittad By Submitter Specimen #

_____SpasmerrSource
Required Drug 1 Drug 2 Dirug 3 Drug 4 ~|

|_—7 | Billing Information: Request from
DSHS Tuberculosis and Hansen'’s
Disease Branch if you do not have
the requisition with this information

already (see page 2 of process).

Report Delivery Information: Local
Health Department (LHD) or Public Health
Region (PHR) information here. Make
sure fax number is correct to ensure
results are returned to sender.

\

Submitter Specimen #:
Can be any ID that the LHD
or PHR uses to identify
patient specimen; leave
blank if none.

Submitted By: place the name of
the LHD or PHR contact person
(i.e. Nurse Case Manager for the
patient). Also include contact # of
the submitter.

All other sections must be filled
out, including patient information,
which drugs are being tested,
times of dosing, etc.
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Health Services Shipping Requirements

Three labels are required on the package to ship serum:

1. Shipping label addressed to National Jewish Health Laboratories
2. Category B Biological Substance label UN3373
3. Dry Ice label UN1845

L T A National Jewish Health
1. Shipping Label. Address "To™ Pharmacokinetics Laboratory

1400 Jackson Street, K425
Denver, CO 80206

2. Category B — Biological Substances Label

U N 3 3 73 Biological Substance, Category B (UN 3373)
Marking Requirements

From FedEx: "Biological Substance, Category B” must
appear in 6-mm-high text on the outer package adjacent .

to a diamond-shaped mark. The UN 3373 marking must £
be in the form of a square set at an angle of 45 degrees.
Each side of the UN 3373 diamond should measure a tﬁémeriﬂdﬂitmum
minimum of 2" (50 mm). The width of the diamond rule

line must be a minimum of 2 mm, and the letters and
numbers must be at least 6 mm high.”

2" minimum

Contact FedEx for labels, or go to a FedEx location for
assistance.

https://www.fedex.com/content/dam/fedex/us-united-
states/services/UN3373 fxcom.pdf
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THERAPEUTIC DRUG MONITORING PROCESS
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3. Dry Ice — Class 9 Miscellaneous Dangerous Goods UN1845

An International Air Transport Association (IATA) Class 9 Miscellaneous label must appear on all dry
ice shipments. FedEx Express offers a dry ice label that, when correctly completed, satisfies the IATA
marking and labeling requirements, available free of charge at fedex.com or by calling
1.800.GoFedEx 1.800.463.3339

The following permanent markings are
required on the outer packaging of all
IATA dry ice shipments:

e "Dry Ice”

e "UN 1845"”

e Net weight of dry ice in kilograms

e Name and address of the shipper

e Name and address of the recipient

Sample label

UN1845

To print labels, follow this link:

https://www.fedex.com/content/dam/fedex/us-united-states/services/Dry Ice Label.pdf
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Supplies Needed

Local and regional TB programs may need to purchase additional supplies for collecting and shipping
the serum drug levels. Contact the laboratory at National Jewish Health for questions regarding
acceptable supplies at 1-800-550-6227.

0O Plain red or green top tubes
These cannot be used from the DSHS state laboratory, as the state lab does not
process the test.

O Pipettes
For aliquoting serum from the red/green top tubes into polypropylene tubes.

0 Polypropylene tubes
Used for the aliquoted serum that will be frozen and shipped.

O Dry Ice
Must be purchased locally; typically found at local grocery stores and required for

shipping.

v 0 Cold Boxes for Shipping
If the FedEx cold box is not adequate size for specimen and the three pounds of
dry ice needed for shipping, a vaccine-size cold box is recommended.
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Additional Resources

National Jewish Laboratory Requisition:
https://www.nationaljewish.org/NJH/media/ADX/Requisitions/ADx700-Pharmacokinetics Req 10-2018.pdf

Instructions per drug (type in drug name being tested in Search box):
https://www.nationaljewish.org/for-professionals/diagnostic-testing/adx/search-adx-tests?ref=bottom

Shipping Guidelines from National Jewish:
https://www.nationaljewish.org/for-professionals/diagnostic-testing/adx/diagnostic-testing/shipping-

guidelines

Shipping and Labeling Requirements for Category B shipping from FedEx:
https://www.fedex.com/content/dam/fedex/us-united-states/services/UN3373 fxcom.pdf

DSHS-Recognized Tuberculosis Medical Consultants:
http://www.dshs.texas.gov/idcu/disease/tb/consultants/

DSHS TB and Hansen’s Disease Branch Third Thursday’s Brown Bag, “Therapeutic Drug Monitoring”:
https://www.dshs.state.tx.us/idcu/disease/tb/Calendar/
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