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and Medicaid Services (CMS) rolled out a
new Quality Control (QC) option for labora-
tories to use to comply with the Clinical La-
boratory Improvement Amendments (CLIA)
regulations. Individualized Quality Control
Plan (1QCP) will replace the existing QC regu-
lations, Equivalent Quality Control (EQC),
after an education and transition period of
two years.

CMS intends to provide IQCP so non-waived
laboratories will have flexibility in customiz-
ing their QC policies and procedures for the
test systems they use and the unique as-
pects of their laboratory. The director of the
laboratory will be responsible for all aspects
of the QC plan chosen. During the education
and transition period (Jan 1, 2014 - Jan 1,

of the following:

e Continue to use EQC as described in Ap-
pendix C of the current guidelines until
January 1, 2016.

e Follow the default CLIA QC regulations.

e Implement IQCP based on the published
guidelines under 42 CFR 493.1256(d)".

After the education and transition period,
labs must use options 2 or 3 above.

IQCP is applicable to all areas of the labora-
tory except for pathology, histopathology,
oral pathology, cytology, certain parts of
histocompatibility, parts of clinical cytoge-

netics, and immunohematology.
(Continued on page 2)

ldaho’s Ground Water Monitoring Program

Ernie Bader

Starting in 1990 the Idaho Department of
Water Resources (IDWR), with the help from
other state and federal agencies, began the
Statewide Ground Water Quality Monitoring
Program. This program came in response to
an Idaho Senate Bill passed by the State Leg-
islature in 1989 to maintain and improve Ida-
ho’s groundwater quality. The objectives of
the Statewide Program are to:

e Characterize the groundwater quality of
Idaho’s major aquifers.

e Identify trends and changes in ground-
water quality within Idaho’s major aqui-
fers.

e Identify potential groundwater quality
problem areas.

In order to achieve these goals, IDWR moni-
tors approximately 1200 sites every five
years. The data collected is compiled into a

(Continued on page 3)
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A New Quality Control Option

The new component introduced (but not
really new) into IQCP is the inclusion of
Risk Assessment evaluation in the QC
procedures. Risk assessment is defined
as “the identification and evaluation of
potential failures and sources of errors in
a testing process”’. Each IQCP must in-

clude documentation of Risk Assessment,

CMS.gov

Medicare Medicaid CHIP

o+ Hagulsstions ens Guldance »

Clinical Laboratory

Assredthaten
Qraanizabpny Eazmet Hatey

Caleastization of Teats
Seriicate of Waiver Labocainn
Lreizst
Serication loarts for Labeatory
(arestors.of Hish Comeleaity
Irsi=g

LI Brechures

CAIA Beawabony acs Fedecal
Heaister Cocuments

CLIA Belpted Hegring Decisiony
ot Compliance Togics

Home | About CUIS | Newsroom Center | FAQs | Archive | £ Share ) Help = Email L. Print

Centers for Medicare & Medicaid Services

Leam about sour healincars opvons Ssancn,
Medicare-Medscaid Private Innovation Regulations Research, Outreach and
Coordination Insurance Center and Guidance Education

Siatistics, Data and
Systems

Individualized Quality Control Plan (IQCP)

The Indricualized Quality Co

) is the Clinical Lab rovement Amendments (CLIA)

* Implementing the indiidualized
Amen [cu

clia.

To be added
or removed
from the
Clinical Forum

email list:

statelab@dhw.idaho.gov

Clinical

Page last Mo
Halp with F ns

Figure 1: The IQCP guideline can be accessed at www.cms.gov/

a written Quality Control Plan, and docu-
mentation of Quality Assessment.

The Risk Assessment portion must in-
clude all the phases of testing: Pre-
analytic, Analytic, and Post-analytic. It
must also include an evaluation of the
following five components: Specimen,
Environment, Reagents, Test System, and
Testing Personnel. You may use the man-
ufacturer’s package insert, operator’s
manual, troubleshooting guides, and oth-
er information produced by the maker of

Forum

continued from page 1

the equipment. The Risk Assessment
must also include the laboratory’s data on
the instrument including proficiency test-
ing, validation and verification, and other
This
data will be used to establish the number,

experiences with the equipment.

type, frequency of QC assays, and ac-
ceptable results of the control material.

The Quality Control Plan must ensure the
accuracy and reliability of the test results
and that the quality is appropriate for
patient care. This plan may also include
personnel training and competency as-
sessments.

Quality Assessment monitoring must cov-
er the five components included in the
The QCP should be
reevaluated if changes occur. If testing

Risk Assessment.

process failures occur, an investigation
should be conducted to determine the
root cause of the failure and its impact on
patient care. Changes to the QCP should
be made based on the new risk assess-
ment information, if necessary.

To read the IQCP guideline, go to the CMS
website (www.cms.gov/clia) and click the
IQCP link on the left hand side of the
page. Under “related links”, click Survey
and Cert letter 13-54 (see figure 1). The
guideline is included as Attachment #1.

Contact the Laboratory Improvement
Section at (208) 334-2235 ext. 245 or 247
with questions or for additional infor-

mation.
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central database called

the Environmental Data

Management
(EDMS), managed by
IDWR that also includes
groundwater

System

samples
taken by other state and
federal agencies. This
data is then used by state
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Ground Water Program

continued from page 1

Quality (DEQ) has established Nitrate Priority areas in the
state to address nitrate contamination issues. Understand-
ing nitrate trends provides information to improve land use
decisions of the impacted area. The data generated from
arsenic testing increases awareness of the possible health

risks for private well owners.

This past summer IBL expanded our testing parameters to
include several emerging contaminants (EC) that indicate
anthropogenic activity in the environment. In order to han-

and federal agencies

Figure 1. Areas with samples that test
greater than or equal to one half of the

drinking water standard for nitrate, 2008.*

to understand the ag-

uifer characteristics

Environmental Analytes Detected
by County

dle the high vol-
ume of samples
and  budgetary

and monitor trends in
a specific area. The EDMS site can be accessed at: http://
maps.idwr.idaho.gov/Groundwater/EDMS

IDWR and the U.S. Geological Survey (USGS) worked
together as partners in the program for 18 years, but
IDWR assumed full responsibility for the monitoring pro-
gram in 2009 due to economic challenges. For three
years IDWR subcontracted out the laboratory testing

portion of the program

— and utilized its own staff
Arsenic Levels in

R Idaho and some USGS contract
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workers to collect sam-
ples.  Starting in the
summer of 2012, IBL
partnered with IDWR to

limitations,  the
lab performed
immunoassays as
a screening proce-
dure to identify
that
need confirmato-

Analytes Found

I Bisphenol A
mm Caffeine**
mm Triclosan

wells may
ry analysis. Out of
201 sites moni-
tored this
year, the follow-
ing contaminants
were identified:
Bisphenol A (BPA)
-12 sites, Caffeine-

past

**Two analytes detected in Ada County - Caffine and BPA
Source: Department of Health and Welfare, Bureau of Laboratories (May 20714)

3 sites, and Triclo-

‘ \u_\ \ \

tests and collect water
samples for this program.

. R Ryt The statewide groundwa-

Figure 2. Arsenic levels in Idaho by region.* ter data shows that
most of the groundwa-
ter in ldaho meets the National Primary Drinking Water
Standards designated by the U.S. Environmental Protection
Agency. Southern Idaho has a higher percentage of prob-
lem sites when compared to the rest of the state. Contami-
nants that are the greatest concern are nitrate (Figure 1)

and arsenic (Figure 2). Idaho Department of Environmental

j\f’ﬁl s s | PrOVId@ - the  analytical Figure 3. Emerging contaminants were identified in 20 of  sg3n- 5
chemistry testing and 20 sites in Idaho’s counties in 2013. Emerging contami-

nant (EC) concentration ranges include the follow-
seasonal temporary lab ing: BPA, low 0.05 ng/mL- high 1.8 ng/mL; Caffeine, low
technicians to run field ©-026 ng/mL-high 0.58 ng/mL; Triclosan, low 0.075 ng/mL-
high 0.152 ng/mL.

sites
(Figure 3).

Our initial data on
EC indicates that
human sources of contamination are showing signs of
ground water impact in densely populated areas in the
state. Continued monitoring and confirmatory tests will
help establish EC baselines for the program’s established
monitoring wells, thus allowing us a greater understanding

of how to manage human impact on water quality.

To learn more information about ground water quality in
Idaho,
quality/ground-water.aspx

please visit: http://www.deq.idaho.gov/water-

*Figures used with permission by Idaho DEQ.
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Molecular Detection of Drug Resistance in TB Isolates
Amanda J. Bruesch, MS

Mycobacterium tuberculosis (TB) is a disease of great public
health importance around the globe." The detection of cases,
appropriate treatment, and management of disease are vital to
controlling the spread of tuberculosis.” Laboratorians work to
reduce the burden of the disease through rapid TB identifica-
tion testing and detection of drug resistance.

TB presents many laboratory challenges due to its slow growth
characteristics. Because it can take 6-8 weeks for the recovery
of M. tuberculosis complex in culture, rapid methods for detec-
tion of TB DNA in primary specimens have become a very im-
portant tool in the TB laboratory. At the Idaho Bureau of Labor-
atories (IBL), a rapid method (TB NAAT) was optimized and
implemented in 2011 to detect TB DNA in primary specimens.
This test is generally completed within 24 hours of receipt of
the sample and can make a significant impact on the treatment
of the patient by initiating treatment sooner or allowing isola-
tion orders to be discontinued.

In an effort to expand our capabilities in rapid testing of M.
tuberculosis complex organisms, IBL has undertaken the task
of validating molecular methods for detection of DNA muta-
tions associated with first-line drug resistance. The first stage in
validating this method involved testing acid fast growth identi-
fied as TB complex in either liquid or solid culture. Validation of
this method in these matrices will allow IBL to perform Molecu-
lar Detection of Drug Resistance (MDDR) testing in-house, ra-
ther than sending it out to CDC.

Three gene targets (inhA, katG, and rpoB) have been identified
as regions subject to mutation that confer resistance to two
important drugs used to treat TB infection: rifampin and isonia-
zid.>*>° Approximately 95% of all rifampin-resistant TB isolates
contain a mutation in the rpoB gene. Around 85% of isoniazid
resistant TB isolates have a mutation in either the inhA or katG
genes. Using methods previously published, we were able to
amplify these three gene regions from more than twenty
different isolates and generate high-quality sequence data.
From analysis of the sequence data, we were able to detect
several mutations that are correlated with resistance to rifam-
pin or isoniazid. The molecular results from these tests showed
100% concordance with the phenotypic results of antimicrobial
susceptibility testing of the TB isolates (Table 1). IBL will now
perform molecular drug resistance detection on all TB isolates
submitted and all growth in liquid culture that is identified as
TB.

inhA , WT
Susceptible
H37Rv Isolate katG WT
rpoB Susceptible WT
inhA . WT
. Susceptible
StrainF | Isolate katG WT
rpoB Resistant His526Tyr
inhA . WT
. Resistant
StrainJ | Isolate katG Ser315Thr
rpoB Susceptible WT
Strai inhA Susceptible W
u i
;/a||n Isolate katG P WT
rpoB Resistant Ser531Leu
MDR inhA Resistant WT
T8 ” Isolate katG Ser315Thr
rpoB Resistant Ser531Leu
inhA . WT
Susceptible
498 Sputum katG WT
rpoB Susceptible WT
inhA . -15CtoT
Resistant
1453 Sputum katG WT
rpoB Susceptible WT
inhA . -15CtoT
Resistant
276 Sputum katG WT
rpoB Susceptible WT
inhA . WT
Susceptible
401 Sputum katG WT
rpoB Susceptible WT

Table 1. Phenotypic and molecular results for samples included in the
validation of molecular detection of drug resistance for M. tuberculosis.
WT — wild type (no mutation detected); all other molecular results indi-
cate a mutation at the indicated region

Next, IBL plans to validate the test method on primary samples
that test positive for TB DNA through our TB NAAT. This is a
much larger undertaking, as it will be more difficult to address
all of the possible matrices, inhibitors, and low concentration
of organisms in a primary specimen. We look forward to com-
pleting this stage of the process and being able to offer results
to our providers even sooner.

If you have any questions regarding the testing or services
offered for M. tuberculosis, please call our TB lab at 208-334-
2235 ext. 253.

(Continued on page 7)
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Going the Extra Mile with IBL’s Testing Services

Lisa Smith

In 2013, Idaho Bureau of Laboratories (IBL) received a number of unique requests that allowed staff the opportunity to extend testing
capabilities and collaboration beyond normal activities. Below are a few examples.

Swimming pool outbreak: In April, a pediatrician saw patients with non-healing hand and foot wounds who recently swam in the same
public pool. Mycobacterium abscessus-chelonae was identified following sample submission for culture testing. The organism was de-
tected in 3 additional patient samples, leading to an epidemiological investigation with the local health department to determine the
source. Several clinical and environmental samples from in and around the pool area were received at I1BL, and M. abscessus-chelonae
was isolated in multiple samples. Further testing was performed to determine if the patient and environmental strains were related to
each other. The analysis revealed that the strains were related but not indistinguishable. However, limited information is available on
how much normal variation exists in the M. abscessus/chelonae genome. This particular case utilized expertise of staff in multiple labs and
demonstrated effective collaboration with public health districts and state epidemiologists.

Unusual susceptibility request-: In July, IBL received a request to perform antimicrobial susceptibility testing (AST) on an isolate from a
pediatric kidney transplant patient with sepsis. The suspected organism, a Bacillus species, is not typically tested for antimicrobial sus-
ceptibilities. However, this patient’s sepsis was proving difficult to treat, and the physician wanted to determine drug resistance, as
treatment options for a pediatric patient with an organ transplant can be limited. IBL identified the blood isolate as belonging to the
Bacillus cereus group of organisms. Because AST testing for Bacillus species is not commonly requested, IBL contacted the CDC for guid-
ance, who promptly provided relevant documents for testing and interpretive criteria. IBL then performed disk testing and produced a
detailed report with pictures and inhibitory zones for IBL’s on-hand supply of antimicrobial disks and eTest strips. Concurrently, IBL
shipped an isolate to the CDC for susceptibility testing by broth microdilution. A comparison between IBL’s data and CDC’s data showed
that IBL correctly identified four drugs that could be used for patient treatment, and the patient was subsequently released from the
hospital.

C. perfringens in homemade soup: In July, a district health department received a report from a physician of suspected foodborne ill-
ness in a hospitalized teen. The district epidemiologists obtained medical records on the reported index case and contacted the family
to determine if a foodborne illness outbreak had occurred and the potential for ongoing transmission. Upon further investigation, four
out of six family members had developed symptoms, which resolved in 1 day. The index case was hospitalized for 20 days with septic
shock with continued recovery at home. The suspect mode of transmission for this outbreak was the homemade soup the family con-

sumed.

The family [§ma-l Sma-l

made the soup then

left it out at room tem-
overnight
and ate it the next day.
After the
tient’s blood and stool

perature

index pa-

specimens tested neg-
ative for suspect bac-
teria, parasites, and
toxins, the health dis-
trict requested stool
samples to be sent to
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C. perfringens Control Strain
Index Case’s Isolate

Soup Isolate #1

Soup Isolate #2

Soup Isolate #3

Soup Isolate #4

IBL for further analysis. Figure 1. PFGE Analysis of C. perfringens Outbreak.

IBL reported that the index case’s stool was positive for Clostridium perfringens by 16S rDNA sequence analysis. Additionally, IBL was
able to use 16S rDNA sequence analysis to identify C. perfringens in a soup specimen also submitted to IBL. IBL conducted PFGE analysis
on one C. perfringens isolate from the index case and four C. perfringens isolates from the soup (Figure 1). The PFGE patterns show that

(Continued on page 6)
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continued from page
the soup isolates are very similar to each other but different from the index case’s isolate.

The fact that such a large number of C. perfringens organisms were found in this family’s soup suggests that C. perfringens was the
etiologic agent and the soup was the vehicle for infection in this outbreak. Leaving the soup at room temperature overnight likely cre-
ated an anaerobic environment for this organism to multiply. Unfortunately, reheating leftover soup in the microwave was likely not
sufficient to kill this organism prior to consumption. Many outbreaks involving C. perfringens have been associated with inadequately
heated or reheated meats, stews, meat pies, and meat gravies. Although the PFGE patterns in the soup were not identical matches to
that of the index case, it is possible that many strains of C. perfringens grew in the soup and the few isolates that were randomly se-
lected for PFGE analysis were simply not a match to the clinical isolate. This is indicative of some outbreaks in which data appear to
have a close relationship but are not exact matches.

C. difficile submissions: In October, IBL was contacted by an Idaho hospital that was concerned they might have a common source
Clostridium difficile infection spreading to several patients. In order to determine if these patients were infected with the same strain
of C. difficile, they requested culture for and PFGE of any resulting isolates. Normally this is a test IBL would send to the CDC, but due
to the government shutdown, the CDC was unable to accept the samples. We performed anaerobic culture on the stools using selec-
tive and differential media and isolated multiple colonies of C. difficile from each patient. PFGE testing was subsequently done which
required significant optimization, as this organism is difficult to work with. PFGE patterns were successfully generated and data analy-
sis undertaken. It appears that these patients had unrelated strains of C. difficile and that there is not a common source for these infec-
tions based on PFGE interpretation. This is good news for the hospital and helped to alleviate the concerns of their infection control
staff regarding a common source spreading throughout their facility. I1BL typically performs this type of testing procedure when identi-
fying potential outbreaks related to organisms including Salmonella and Shiga toxin-producing E. coli and was pleased to be able to
extend this capability for C. difficile.

IBL would like to thank our clinical partners for reaching out for assistance with these challenging samples and interesting requests.
Our laboratorians are always willing to think outside the box to address these atypical situations. By allowing us to assist with your
unique cases, we are able to further expand our capabilities and better serve you—our clients.
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Word Scramble Solution

1. ARSENIC
2. NITRATE
3. CAFFEINE
4. QUALITY ASSESSMENT
5. CLOSTRIDIUM PERFRINGENS

6. CHEMISTRY

7. GROUNDWATER

8. SUSCEPTIBILITY

9. ANTIMICROBIAL

10. CONTAMINANTS

1. EPIDEMIOLOGIST
12. RISK ASSESSMENT Image from http://

www.fightbac.org/

13. MYCOBACTERIUM

Drug Resistance in TB Isolates

continued from page 4
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