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Chronic Kidney Disease and eGFR
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Laboratory Manager - Washakie Medical Center

Inside this issue:

In the world of medical technology, we are always throwing around
abbreviations; CBC, CMP, HCT, BUN... It's time to add a new abbre-
viation to our list: eé6FR = Estimated Glomerular Filtration Rate.
GFR is important in helping early detection of Chronic Kidney dis-
ease (CKD). In the United States, CKD affectsaround 1 in9
adults. With the mean age of "Baby Boomers" increasing, we can
also expect CKD to increase. lin 9 Adults, or approximately 20 mil-
lion people, are afflicted with CKD with another 20 million at risk
for developing the disease.

Chronic Kidney Disease is any condition that causes damage to your
kidneys and/or the kidneys' ability to function properly. Hyperten-
sion (high blood pressure) and diabetes are the two main causes of
CKD but other conditions such as repeat urinary tract infections,
kidney stones, autoimmune diseases such as Lupus, and glomeru-
lonephritis can also lead to CKD.

Symptoms of CKD develop slowly over time, and can include poor ap-
petite, trouble sleeping, leg cramps and increased urination, swollen
ankles and feet, dry itchy skin, morning eye puffiness, loss of con-
centration, and less energy. Not all patients experience all symp-
toms. These symptoms are not solely caused by CKD, but are caused
by a variety of different conditions making early detection difficult.
Early detection can often keep CKD from developing into kidney fail-
ure.

Patients with certain risk factors should ask their healthcare pro-
vider about their risk of developing CKD. Patients are at higher risk
if they have diabetes, high blood pressure, a family history of CKD
or are descendant of African Americans, Hispanic Americans, Asian
Pacific Islanders and American Indians. As a person ages the risk of
developing CKD increases.

Glomerular Filtration Rate (eGFR) is the volume of fluid filtered
from the renal glomerular capillaries into the Bowman's capsule.
eGFR is the best test to measure kidney function and determine the
different stages of kidney disease. eGFR can be calculated by using
the patients creatinine result, age, race and gender.
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Over the years there has been
several different formulas
used to calculate eGFR. The
Cockcroft and Gault formula
was developed in 1973 and
does not adjust for body sur-
face area, and has a relatively
small sample pool of only male
patients. The Modification of
Diet in Renal Disease Study
(MDRD) equation was first de-
veloped in 1999 using data
from more than 1,600 patients
with CKD who all had a GFR

between 5 to 90 mL/min/1.73
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Wyoming Public Health Laboratories Move into a New Facility

After participating in the ground breaking on May 20, 2009, then watching the structure slowly take shape over
the following months, Wyoming's new public health labs began moving into their new facility on November 1, 2010.
Now known as Combined Laboratories Facility, the Department of Criminal Investigation (DCI), Department of
Environmental Quality (DEQ), Public Health Laboratories, (Microbiology, Bioterrorism Response, and Chemical
Testing) are housed under one roof. We are located on the south edge of Cheyenne at 208 South College Drive.
Even though we have a new Fed Ex/UPS zip code, our contact information remains the same.

Combined Laboratories comes equipped with comprehensive security systems, which is necessary o ensure sample
chain of custody in Chemistry and DCI, restrict access to select agents in the Biosafety Level III Lab, and to
protect laboratory employees. All employees have access to general areas, such as offices, training areas, admini-
stration, and break areas.

The Public Health Laboratories (Chemistry, TB/BSL ITI, & Micro) are now occupying approximately 40,100 square
feet. In many areas, we have expanded our spaces making the laboratories very user friendly with an open floor
plan that allows for generous work areas and lots of natural light; but, as with any laboratory facility, our storage
areas have filled up quickly!

Every laboratory is under negative pressure and is monitored by electronic displays at each laboratory entrance.
State of the art security systems are installed and allow for 24-7 monitoring of the entire facility.

General Microbiology, Serology, STD Testing, Molecular Testing, Pulse Field Gel Electrophoresis, and Water
Testing are all functioning at full capacity. The BSL IIT Select Agent Lab, has yet o move from the old facility
at the Hathaway Building located downtown next to the state capitol.

The new BSL IIT facility has been designed with secure doors, with biosecurity entrances requiring pass codes
and hand print identification. The area also boasts of pass-through autoclaves, and a shower-out exit. All of this
is in place to protect the technologist and the facility, but cannot be util-

ized until the facility passes commissioning, then inspection by the Cen- P& &b

ters for Disease Control and Prevention (CDC) Select Agent Program. All
of this takes time and patience. The BSL III hopes to be functioning at
the new facility within the next 3 to 6 months. .
LasT but not leasf,‘fhe ?ombined Labs Facility has a new ‘rr‘ainin'g lab! Th.e czfg,z;n:o”;z,e 8[);0/:22
lab is shared by Microbiology, Select Agent, and Chemical Testing and will 307-777-7431
function as a wet lab outfitted with a biological safety cabinet, sinks and
supplies, and all the AV equipment needed to hold training classes. The
training possibilities are endless, and in the future the training laboratory
will hopefully be used to educate not only partners in law enforcement and
the lab, but ex-

Wyoming Combined Laboratories
Public Health Lab

http://www. health. wyo.gov/PHSD/lab/index.
html

Richard Harris, PhD
Laboratory Director

panded into the Shawna Dereemer, MT (ASCP)
community to pro- BT Response Lab
mote preparedness Tom Johnson
education. Chemical Testing Lab
Jim Walford
Microbiology Lab

Please direct comments to:
WPHL at 307-777-7431

E | * Lab Loop Co-Editors
e
.hmn-,l‘

Gale Stevens and Carrie Dornak

= s Front enfrance to gale. stevens@health. wyo.gov

the new Combined

Laboratories Facility carrie.dornak@health. wyo.gov
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CKD & eGFR continued pg 1...

The most common calculation used today is the equation updated in
2005 and uses a standardized serum creatinine. The equation is:

GFR = 175 x (Standardized S..)''** x (age)®?* x (0.742 if fe-
male) x (1.210 if African American)

GFR is reported in mL/min/1.73 m?, S..: serum creatinine in mg/dl and
age is in years.

CKD is defined in 5 stages. As noted in the chart below, the GFR de-
creases as the kidney disease progresses. New guidelines from the
Centers for Medicare & Medicaid Services (CMS) for diagnosing CKD
require documenting the stage of disease for proper diaghoses codes.

Courier Exercise Held in 2009

As part of the agreement made
between the Northern Plains
States, (North Dakota, South
Dakota, Montana, and Wyoming)
an exercise was conducted in
August of 2009 to analyze the
use of these states’ courier sys-
tems. The exercise was designed
to analyze the feasibility and
function of the courier systems’
abilities to deliver samples

The National Kidney Disease Education Program encourages laborato-
ries to automatically report eGFR when serum creatinine is ordered.
The NKDEP recommends reporting eGFR values above 60 mL/
min/1.73 m? simply as >60 mL/min/1.73 m. For values 60 mL/
min/1.73 m? and below, the report should give the numerical esti-
mate rounded to a whole number.

Is your laboratory reporting e5FR? If not, you should be. It's easy,
and does not incur any cost to your lab. Testing can detect early
stages of CKD before the other signs and symptoms start and it is
the right thing to do to provide quality care fo patients in your facil-
ity.

A free GFR calculator can be found at the following website: http://
www.kidney.org/professionals/kdogi/gfr_calculator.cfm or http://
mdrd.com/.

999 @ 989+ 949999

Risk factors across state lines in the case of
G:.:r:::::a;af:: Stage for kidney disease (e.g., diabetes, high g;r tmve"fbe':g ::GVG'IibIe-
(GFR) blood pressure, family history, older ease .r‘e erto ) € po_s er'. on
age, ethnic group) page nine of this publication,
which outlines the process and
Greater than 90 1 Kidney damage (protein in the urine) and describes the exercise results.
normal GFR
Is there anyone out there who has
60 to 89 2 Kidney damage and mild decrease in GFR researched a topic and would like to
publish in the Wyoming's Lab Loop?
Please consider sharing your re-
30 to0 59 3 Moderate decrease in GFR search with your peers and submit-
ting referenced articles, between
500 - 1,000 words, to the co-editors
15 10 29 4 Severe decrease in GFR listed on page 2 of this publication.
Less than 15 5 Kidney failure (dialysis or kidney trans- CKD & cEFR References
plant needed)

1. Dr. Grace Kim, Montana Nephrol-
ogy Associates, P.C.; 2411 Village
Lane; Billings, MT 59102

2. The National Kidnhey Foundation;
http://www.kidney.org/kidneydiseas
e

3. The National Kidney Disease Edu-
cation Program (NKDEP),
http://www.nkdep.nih.gov/labprofes
sionals

4. Wikipedia, The free encyclopedia:
http://en.wikipedia.org/wiki/Glomer
ular_filtration_rate

5. LabCorp: http://
www.labcorp.com/pdf/
hs_TechReview_eGFR_kidney disea
se_2402.pdf
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Chemical Terrorism Laboratory Response Network (LRN-C)

The CDC has built a system of state
laboratories called the Laboratory
Response Network. State, territo-
rial and metropolitan public health
laboratories are members of the
chemical ferrorism component (LRN
-C) of the network. The participat-
ing laboratories vary in their capa-
bility to analyze human clinical
specimens for chemical agents and
are therefore designated LRN-C
Level-One, Two, and Three. The
CDC laboratory I the highest com-
plexity Rapid Toxic Screening (RTS)

lab with 10 smaller RTS labs located
in state public health labs and des-
ignated as a LRN-C Level-One labo-
ratories; LRN-C Level-Two provides
more limited RTS analysis in almost
every state public health lab; All
health labs are LRN-C Level-Three
serving as a clearing-house for re-
ceiving and shipping clinical samples
and data processing. WPHL is a
Level-Three facility. All state pub-
lic health labs are LRN-C Level-
Three facilities. CDC directs the

sample flow from Level-Three labo-
ratories to appropriate laboratories
for analysis. Because such analyses
are complex and the number of
trained personnel in each laboratory
is limited, the sample load is spread
throughout the country to solve the
surge ca-
pacity
problem and
provide a
reasonable
turn-around
time.

The Medical Facility's Responsibility to a CT Event

If the medical facility is in-
formed or suspects that victims
are presenting as a result of a
chemical exposure event, call
911. The medical facility's imme-
diate response will be to ensure
the safety of its own first-
receiver personnel. Contami-
nated clothing or off-gassing of
the toxin from patients could
incapacitate first-receivers,
thus disabling the entire medical
facility. Medical staff or first
receivers must ensure that vic-
tims are decontaminated and are
“exam ready” prior to entering a
medical facility.

Planning on the part of the facil-
ity must address the following
possibilities:

e The need to decontaminate
large numbers of casualties.

e The need for extra staff or
volunteers trained in phlebot-
omy, and franscribing and man-

aging patient data.

o The need to keep staff and
volunteers safe from possible
contamination or off-gassing
from exposed patients.

During a CT Event, symptomatic
victims will receive treatment in
accordance with professional
medical protocol. CDC's RTS is
not intended to be an immediate
pre-treatment diagnostic. A co-
hort of 40 initial exposed-
patient specimens should be
tested at the CDC- RTS lab to
determine what chemical caused
the event. All other exposed
and potentially exposed triaged
patients would have specimens
held for further exposure test-
ing. Most agents can be de-
tected up to 8 hours after expo-
sure for blood and 4 - 8 hours
for urine. An exception would be
Thiodiglycol (a break-down prod-
uct of mustard), which may be

detected in the urine up to 2
weeks following exposure. The
CDC-EOC consultation services
(see phone numbers next page)
can help determine when blood
and urine samples should be
taken (the sooner the better).
All specimens must be properly
labeled, in accordance with CDC
instructional documents that can
be found on the following web-
site: http://www.bt.cdc.gov/
labissues/pdf/shipping-
samples.pdf . A Chain Of Cus-
tody (COC) form must be initi-
ated (one COC is sufficient for
the entire batch). Children will
have only urine specimens ob-
tained.. Blood is refrigerated (4
°C) and urine is frozen ( -70 °C—
dry ice temperature or -20 °C if
-70 °C is not available) as soon
as possible. Samples drawn out-
side the window of opportunity
may cause a negative or errone-
ous result.
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Wyoming PHL Responsibilities to a CT Event

WPHL will provide telephone consultation which can be initiated through our 24/7 hotline: 888-996-
9104. The CT Coordinator's primary mission is to ensure that all clinical samples are properly collected,
labeled, packaged, and shipped to the WPHL (LRN-C Level Three facility). The clinical samples will be
transported using all strategies available (WPHL state-wide courier service (Action Cargo 307-266-
2229, military, law enforcement, medical facility courier, WPHL staff, commercial courier.....)

When the clinical samples arrive at the WPHL, each sample will be entered into the WPHL database and
shipped to the CDC or other laboratories for testing. When laboratory results are returned to WPHL,
they will be made available to the medical facilities.

Sample Routing

In a chemical emergency event, and when the WPHL receives blood and urine specimens resulting from
an exposure event, the blood specimens are refrigerated and the urine specimens are frozen before
they are transported to the CDC or another laboratory. At the CDC's direction, 40 samples (maximum)
will be sent to the CDC laboratory in Atlanta. This laboratory has the capability of identifying hun-
dreds of chemical toxins with a very small sample size in a very short time. Once the qualitative as-
sessment is made and the proper analytical method is determined, WPHL will be directed to send the
remainder of the samples to various state (LRN-C Level One or Two facility) laboratories throughout
the United States to provide quantitative results for each sample. This specimen routing scheme util-
izes the vast laboratory resources available nationally, alleviating the surge capacity problem that would
otherwise stifle the output of sample results. This scheme has been determined by CDC to minimize
turn-around time for a maximum sample load.

911 - Not Your Only Option: Some Important Numbers

Our medical facilities are not alone | CT Coordinator: Carrie Dornak 307- | | CDC-Emergency Operations Cen-

in the event of a chemical exposure. | 214-6426 ter (EOC)-Activation of the Rapid
Here are some important numbers Laboratory Preparedness Supervi- Toxic Screening (RTS) Lab: 770-
to keep handy in case your facility sor: Shawna Dereemer 307-631- 488-7100 -- Ask for the National
ever responds to a chemical event: 6087 Center for Environmental Health-Dr
Wyoming Public Health Emergency Laboratory Preparedness Program Jerry Thomas (770-488-7279) to
Preparedness 24/7 Hotline: Advisor: Gale Stevens 307-631- consult or activate the CDC Rapid
1-888-996-9104 9949 Response Team asset fo fly in and
Poison Control Center: Agency for Toxic Substance and transport specimens to the CDC
1-800-222-1222 (for medical con- Diseases Registry (ATSDR): Rapid Toxic Screening Lab.
sult) For ATSDR consult, contact the http://

CDC-EOC or link to comprehensive www.bt.cdc.gov/

Specimen handling and shipping

consultation:(WY LRN-C) ;i:;c/ilf;:/agiiz Lnfg\r/‘;n:f;onrl ;JTZ emcontact/
24/7 main phone: 888-996-9104 LA o TLECe ey A http://
AgentlistChem.asp www.bt.cdc.gov/
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Types of Chemical Agents and their Symptoms

Agents that cause the most concern are nerve agents. Sometimes called nerve gas, a nerve agent actually does not dis-
perse in a gaseous state, but is heavier than air and emits vapors. The most commonly known nerve agents are organo-
phosphates and are available at any home and garden store. Insecticides are nerve agents. They are water and fat solu-
ble and can quickly penetrate eyes, nares and mucous membranes, skin and clothing. Once in the body a nerve agent acts
on the nerve system by inhibiting acetylcholinesterase. Nerve agents cause pupil dilation, drooling, choking, vomiting,
loss of bladder and bowel control, and rapid heartbeat. When in contact with the skin, profuse sweating, muscle weak-
ness, and flaccid paralysis can occur. Left untreated, death can result from exposure.

Choking agents, such as chlorine, cyanide and phosgene, were utilized as chemical weapons. These are lung-damaging and
attack lung tissue directly. The mechanism is not readily understood, but the end result is pulmonary edema and even
death.

In the case of phosgene, it emits an odor reminiscent of fresh mown grass. It is heavier than air and can accumulate in
the body because the body does not detoxify it. If an exposure to phosgene is detected, it is most definitely purpose-
ful because it is not a normal product of manufacturing, such as chlorine.

In small doses, this agent's symptoms can be delayed up to 3 hours. In a large exposure, the agent causes rapid death.
Direct exposure to it in liquid form can cause blisters on the skin and corneal abrasions.

Metal agents, such as arsenic, can be used to produce arsine. Arsine is arsenic in its most deadly form and can also be
used as a chemical warfare agent due to its "denser than air” properties.

Metal poisoning leads to massive hemolysis of red blood cells. Acute poisoning leads to hausea and vomiting, diarrhea,
electrolyte imbalance, shock, kidney failure, coma and respiratory paralysis. If a victim of arsenic poisoning survives,
they will most likely have permanent liver or kidney damage. Chronic exposure to arsenic can result in it being stored
for long periods of time in the body where it binds to the liver, hair, skin, nails and kidneys.

Metals used as weapons have been discarded because other agents, such as blister and nerve agents are much easier to
disperse and react with the human body more rapidly.

The most commonly known blister agents are the mustard agents. Historically, these agents have been used in warfare.
These agents can cause particular problems because they are heavier than water and can stick around for long periods
of time. They also can rapidly penetrate clothing and skin and if not treated rapidly will cause severe injury. These
agents can be distributed either by gas or liquid. The mechanism of blister agents is not easily explained but once in the
body can bind with nitrogen or sulphur containing molecules and will destroy large amounts of cellular structures. Blister
agents can also destroy DNA. Because of their mutagenic properties, exposure to blister agents can lead to increased
risk of lung cancer, bladder cancer and leukemia.

Last but not least, the Blood Agents involve hydrogen cyanide and carbon monoxide, amongst others. The cyanogens
(CK) have been used in large quantities in World War II, and most recently in Iraq against the Kurds in the 1980's. The
cyanogens are extremely lethal in large exposures and are toxic to the pulmonary system similar to chlorine or phosgene
in lower exposures. These agents will cause death within 6 - 8 minutes of a lethal exposure.

CK is referred to as blood agents because they are disseminated through the body by being rapidly absorbed by the
blood then distributed to the tissues. The poison interrupts the ability of the cells to utilize oxygen and damages oxy-
gen dependant organs such as the brain and heart.

CK is an organic precursor in some mining and metalworking processes so an emergency department may see this presen-
tation due to an industrial accident.

CK, including carbon monoxide, is also a byproduct of smoke inhalation caused from house fires or industrial fires.

Reference: medscape.com
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HSEEP

The Homeland Security Exercise
and Evaluation Program (HSEEP) is
a capabilities and performance-
based exercise program that pro-
vides a standardized methodology
and terminology for exercise de-
sign, development, conduct, evalua-
tion, and improvement planning.
The HSEEP constitutes a national
standard for all exercises.
Through exercises, the National
Exercise Program supports organi-
zations to achieve objective as-
sessments of their capabilities so
that strengths and areas for im-
provement are identified, cor-
rected, and shared as appropriate
prior to a real incident. Exercises
allow homeland security and emer-
gency management personnel, from
first responders to senior of fi-
cials, to train and practice preven-
tion, protection, response, and re-
covery capabilities in a realistic
but risk-free environment. Exer-
cises are also a valuable tool for
assessing and improving perform-
ance, while demonstrating commu-
nity resolve to prepare for major
incidents.

The HSEEP is maintained by the

Federal Emergency Management
Agency's National Preparedness
Directorate, Department of Home-
land Security.
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B
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B

Chemical Laboratory Response Network

B

Types of Chemical Agents and Symp-
foms

HSEEP

What's Coming Up?

Event Location Date
Decoding ’rhSeZ;:LSI MI00- Classroom: Cheyenne April 19, 2011
cLcc Red Lion Inn
April 28 - 29
Denver, CO
111th General Meeting of the
American Society for
New Orleans, LA May 20 - 24

Microbiology

Packaging and Shipping
Infectious Substances

WY Combined Labs
Cheyenne, WY

August 16 - 17

I —

September 7 -

“Discover the Hidden Treasure”

http://asclsregionviii.org/wpi/

47th Annual Intermountain States Seminar

10 in Jackson Hole,

wy

Combined Laboratories

WY Public Health Laboratory
208 South College Drive
Cheyenne, WY 82002




