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American
Heaith Associates

Dear Valued Client:

We were notified by our ammonia reagent vendor that the claims for sample storage and stability
as defined in the product instructions for use are not adequately supported (see Field Safety
Notice attached). We have reviewed information from other vendors and reference laboratories
and found similar limitations. The best practice is to perform this test immediately after the
specimen is collected, onsite — not with a specimen transported o a remote lab. There is a high
tisk of false positives due to in vitro metabolism. That risk increases if sampies are tested at
remote labs because of (1) the time required for transport and (2) possible fluctuations in
temperature. As we cannot ensure the reliability or validity of results given this guidance by the
manufacturer, a decision has been made to discontinue this test immediately. Please be advised
that we did not make this decision lightly. We believe it is extremely important to provide
accurate results to our clients at all times.

While it is common for ammonia levels to be obtained during the evaluation of hepatic
encephalopathy, the evidence does not support such use. Please see the excerpt below from
JAMA,; the full citation is attached.

It is common for ammonia levels to be obtained during the evalua-
tion of chronic liver disease. However, the evidence does not sup-
port ammonia measurement under these circumstances.>5® When
patients have chronicliver disease, hepatic encephalopathy is diag-
nosed by the overall clinical presentation and not onammonialevels.”
Anormal ammonia level does not exclude a diagnosis of hepaticen-
cephalopathy, nor does an elevated ammonia level establish a di-
agnosis of hepatic encephalopathy.® In patients with chronic liver
disease, the measurement of ammonia can be misleading, causing
additional unnecessary testing and treatment. Even in patients with
established hepatic encephalopathy, serial monitoring of ammonia
is not as useful as serial bedside clinical assessment for establishing
the degree of encephalopathy. Blood ammonia levels correlate poorly
with the grade of hepatic encephalopathy.®

Thank you very much for your understanding and support. Please direct any questions or
concerns you have to your AHA customer account or client service representative. At AHA we

are committed fo bringing excellent quality care to you and your patients.

Sincerely,
@V Jolun Codduram
HEGEN AN, M.D., FCAP

American Health Associates
Laboratory Director
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Field Safety Notice

PRODUCT: Infinity™ Ammonia Reagent for Beckman Coulter AU Chemistry Analyzers

CATALOG NO.: OSR61154
LOT NO.: All lots that are within shelf-life.

Dear Valyed Customer,
Our records indicate that you have previously received Infinity Ammonia Reagent for Beckman Coulter AU Chemistry
Analyzer, Catalog # OSR61154 from our company.

Foliowing a recent internal review of product technical documentation for the Infinity Ammonia Reagent for Beckman
Coulter AU Chemistry Analyzer, Catalog # OSR61154, it has been determined that all the claims for sample storage
and stability as defined in the product instructions for use (IFU) are not adequately supported. Specifically, it has been
identified that insufficient data exists to support the 1IFU statement that ammonia samples may be stored for 24 hours at
-20°C. Further, while sufficient data exists to support the IFU statement that samples collected and stored in EDTA
tubes are stable for 3 hours at 2-8°C, insufficient data supports the stability of plasma samples collected and stored in
heparin tubes over the same period. Such samples should be tested immediately.

A risk assessment has been performed for this issue and has congluded that the probability of adverse health
consequences related to this issue is remote / not likely. Prolonged storage of heparin plasma samples at 2-8°C could
increase normal ammonia results to a level that may be reported as abnormal (high). Testing indicates a drop in
reported ammonia concentrations upon plasma sample storage at -20°C, therefore borderline abnormal (high) ammonia
concentrations could be reported as hormal. However, rigk is mitigated by frequency of occurrence and to date, no
incidents or injuries to patients have been reported with abnormal test results. Test results should always be assessed
in conjunction with the patient’s medical history, clinical examination and other findings and an unexpected test result

should be repeated a¢cording to the laboratory’s policies.

Acfion Required by the Customer:

immediately review current ammonia sample preparation practices in your laboratory.

If cocurring, discontinue storage at -20°C of ammonia samples to be used with this product.

Collection of samples into EDTA tubes is preferred and samples should be tested immediately. If needed,
EDTA samples may be stored at 2-8°C for 3 hours or less.

If heparin tubes are used, process and test samples immediately.

Retain a copy of this Field Safety Notice for your [aboratory records.

If you have further distributed this product, please contact those entities, advise them of the situation and
provide them with a copy of this Field Safety Notice. it is requested that you please insert your contact
information and email in the acknowledgement form and request that they return it to you. Please report
completed reconciliation to Fisher Diagnostics via the contact details below.,

Action being taken by Thermo Fisher Scientific

«  The IFU for Infinity Ammonia Reagent for Beckman Coulter AU Chemistry Analyzer, Catalog # OSR61154 will
be revised to correct the ammonia sample storage claims, the first lot to contain the revised IFU will be lot #

6615. -

We apologize for any inconvenience. Thermo Fisher Scientific is committed to supplying innovative, high quality
preducts for your laboratory’s needs. If you have any technical questions or concerns, please contact our Technical
Support staff at 1-800-528-0494, option #2 or email, techsupport.diaghostics. min@thermofisher.com.

Sincerely,

Thermo Fisher Scientific Inc., Technical Support Department

CURRENT DATE a division of Fishar Sclentific Company, LLC 8365 Valay Pike Middiatown, VA B40-868-3200 www.thermafisher.com
28 Sop 2021 a part of Therma Figher Scientific inc P.Q. Baox 307 22645-0307 54{-068-8126 fax BUL-0253
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JAMA Diagnostic Test Interpretation

Serum Ammonia Level for the Evaluation

of Hepatic Encephalopathy
Phillip 5. Ge, MD; Bruce A. Runyon, MD

A 31-year-old Astan man with hepatitis C circhosis complicated by variceal hemorrhage and
ascites underwentan inpatient evaluation for orthotopic liver transplantation. He was a gradu-
atestudent whowas doingwell until he developed decompensated cirrhosis with variceat hem-
orrhage. When he first presented, he had hypovolemic shock from acute blood loss refated to
variceal hemorrhage that was treated with many blood transfusions and variceal banding pro-
cedures, When he was transferred to the fiver unit on hospital day 25, his liver test abrormali-
ties had mostly recovered and he had no further gastrointestinal bleeding. He had a serum
ammonia level measured as part of the routine livertransplant evaluation. Hedid not have any
confusion, insomnfa, ordecreased mantalalertness. Jaundice was noted on the physical exami-
nation but he was alert and ariented with normal cognitive function. No tenderness was noted
ehhisabdominal examinationand hehad mild ascites. During the inpatient liver transplant evalu-
atfon, his cognitive capacity and mental status remained stable and he had no symptoms of en-
cephalopathy. He received oral diuretics for the management of his ascites. The Table lists re-
sults of laboratory analyses performed at admission and on hospital days 25 and 38.

Table. Laboratory Test Results in a Patient With Hepatitis C Cirrhosis

Day1 Day 25

{Hospital (Transfer to Reference

Admission) Liver Unit) Day 38 Rarge
White blood call count, x10%/pL. 60.42 15.45 14.68 4.16-9.95
Memoglobin, g/d. 10.9 95 81 135171
Platelei.count, .x103lpL. 70 T 319 T 113 143-398
Creatinine, mg/dl 10 16 09 0513
Serumammania,pgidl  NA sz 3990
Totat bilirubin, mg/dl 82 108 33 02-11
atul 15 B
AT UL e e SR 7 .
‘Alkaline phosphatase, UL 82 114 144 31308
Tatal pratein, g/l 34 52 0 6286
Sefurﬁ alburin, g/fdl. o 722 26 23 3.7-5.1
W A T T T S T R T X

Abbreviations: ALT, alanine transaminase; AST, aspartate transaminase; INR, international normalized ratio;
NA, not applicable.

Clinlcal Review & Education

HOW DO YOU INTERPRET THESE TEST
RESULTS?

A. The patient has hepatic encephalopa-
thy and should be treated.

B. The patienthassubclinical hepaticen-
cephalopathy and should be treated.

C. The patient s at high risk for develop-
ing hepatic encephalopathy and shoutd
be prophylactically treated.,

D. The patient does not have hepaticen-
‘cephalopathy so no treatment is
rnecessary.

Answer
D. The: patient does not have hepatic encephalopathy so no treat-
ment is necessary.

Test Characteristics

Measuring serum ammonia is useful under certain conditions. in
acute liver faflure, ammonia levels have prognostic significance. In
one study, an arterial ammonia level of 124 pmol/L (211 yg/dL} or
higher predicted mortality with 78.6% sensitivity, 76.3% specific-
ity and 77.5% diagnostic accuracy.’ In another study, arterial
ammonia level higher than 100 pmoYL (170 pg/dL) predicted the
anset of hepatic encephalopathy and intracerebral hypertension
with 59% sensitivity, 7B% specificity, and 70% diagnostic accuracy.
The combination of MELD scare higher than 32 and ammonia leve!
higher than 100 pmolfi. (170 pg/dL) improved specificity to 94%

Jama.com

and diagnostic accuracy to 74%.2 An additional study deman-
strated correlation between plasma ammonia {eveis and severity of
encephalopathy.? The 2013 Medicare midpoint reimbursement for
& serum ammonia assay is $27.07 (http:/fwww.cms.gov/Medicare
[Madicare-Fee-for-Service-Payment/ClinicalLabFeeSched/index
html).

Ammonia is mostly cleared by the liver and there is some extra-
hepatic metabolism in muscle tissue. Hepatic encephalopathy is
thought to b caused by accumulation of unmetabolized ammonia
resulting in neuropsychiatric taxicity and encephalopathy. However,
elevated ammonia levels also occur inurea cycle disorders, portosys-
temicshunting, urinary tractinfection from urease-producing organ-
isms, gastrointestinal bleeding, shock, ureterosigmeldostamy, renal
disease, heavy exercise, smoling, parenteral nutrition, saficylate in-
toxication, medications {high-dose chemotherapy, valproicacid, bar-

JAMA  August 13,2014 Valume 312, Number 6
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Clinical Review & Education JAMA Diagnastic Test Interpretation

biturates, narcotics, diuretics), and alcohol.® The accuracy of venous
ammaoniz measurementisinfluenced by fist clenching, tourniquet use,
and whaether the sampleis placed on ice.

Application of Test Result to This Patient
It is comman forammonia levels to be obtained during the evalua-
tion of chronic liver disease. However, the evidence does not sup-
port ammonia measurement under these circumstances.?>% When
patients have chronicliver disease, hepatic encephalopathy is diag-
nosed by the overall clinical presentation and not on ammonialevels.”
Anormal ammonia level does not exclude a diagnosis of hepaticen-
cephalopathy, nor does an elevated ammaonia level establish 2 di-
agnosis of hepatic encephalopathy.® In patients with chronic liver
disease, the measurement of ammonia can be misleading, causing
additional unnecessary testing and treatment. Even in patients with
established hepatic encephalopathy, serlal monitoring of ammonia
is not as usefu as serial bedside clinical assessment for establishing
the degree of encephalopathy. Bloed ammonia levels correlate poorly
with the grade of hepatic encephalopathy.®

This patient had an elevated serum ammonia level found inci-
dentally during his inpatient liver transplant evaluation. The pa-
tient had a normal mental status, normal cognitive function, and no
evidence of overt or subclinical hepatic encephalopathy. Given the
lacl of objective signs of encephalopathy, measurement of serum
ammaonia was not hecessary. The patient’s elevated ammonia levet
was probably from diuretic use. Because there was no clinically im-
portant encephalopathy, treatment based on ammenia fevels is not
indicated. Given the patient’s chronic liver disease, elevated serum
ammonia levels do not predict any additional rislk for developing he-
patic encephalopathy,

What Are Alternative Diagnostic Testing Approaches?

The diagnosis of hepatic encephalopathy reflies on history and
physical examination, exclusion of alternative causes of altered
mental status, and avaluation of precipitating causes such

ARTHCLE INFORMATION

as gastrointestinal bleeding, infections, renal failure, hypovole-
mia, and metabolic disturbances. Psychometric tests including
the Reitan number-connection test and the psychometric hepatic
encephalopathy score allow for objective measurement of cogni-
tive impairment and have been validated for the diagnosis and
monitoring of hepatic encephalopathy.®? Patients without
hepatic encephalopathy should finish the timed number-
connection test in the number of seconds less than or equal to
their age in years.'?

Patient Outcome

Although the patient had an elevated serumammoniatevel, he dem-
onstrated no clinical evidence of encephalopathy and was prepar-
ing his doctorat thesis without difficulty. As a result of the ammonia
findings he received lactulose, which caused him considerable dis-
comfort and frustration, without clinical benefit or improvement to
his serum ammonia levels. The treatment was discontinued. Cur-
rently. 9@ months following this hospitalization, the patient is wait-
ingfora livertransplant. Hels also scheduled tostart non-interferon-
based treatment for hepatitis C while completing his graduatestudies
and preparing to defend his thesis. He continues to be without he-
patic encephalopathy.

2, Bernal W, Hall C, Karvellas C), et al. Arterial

Clinical Bottom Line: Serum Ammania Level

» Measurement of serum ammonia level is not intended and notuse-

. fulfortheevaluation orscreening of hepatic encephalopathy in pa-
fierits with chranic liver disease because it cari neither rule In nor
ride out hepatic encephalopathy, and levels do not correlate with
the degree of encephalopathi. ’

» Measurement of serum ammonia level is an impaortant diagnostic
stepin the evaluation of acute liver failwe because levels comelate
with the severity of encephalopathy and elevated levéls are pre- -
dictive of severe encephalopathy and cerebral edema.

7. Elgouhari HM, O'Shea R. What Is the utility of
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