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Coronary artery disease (CAD) is the leading cause of
death in the US.1 Hyperlipidemia is a well-established,

modifiable risk factor for CAD. For example, many people
in the general population are unaware of their cholesterol
level. It has been estimated that only 50% of the general
population have had their cholesterol level checked, 29%
reported having been told their results, and 13% remem-
bered their results.2 Therefore, point-of-care (POC) de-
vices may help to decrease complications by increasing
screening, diagnosis, and monitoring efforts.

There are several POC cholesterol-testing devices on
the market that allow for convenient monitoring. Although
any of the devices may be used in an office/clinic setting or
at home, most are more geared toward home use. Those
best suited for home use usually do not provide a full lipid
panel (total cholesterol, low-density lipoprotein cholesterol
[LDL-C], high-density lipoprotein cholesterol [HDL-C],

triglycerides), are less expensive, and may be intended for
only one use. These devices are easily available to the pub-
lic, as many are sold in pharmacies. Pharmacists, particu-
larly in the community setting, are frequently a source of
information regarding cholesterol management and moni-
toring. This review serves to provide pharmacists with the
necessary information to make recommendations to their
patients regarding POC cholesterol testing and is also help-
ful for pharmacists who wish to offer cholesterol testing as
a patient service. 

Technology

Most POC devices use similar technology to provide a
quantitative measurement of cholesterol. This procedure is
based on the Trinder reaction for determining total choles-
terol.3 Cholesterol esterase hydrolyzes cholesterol esters,
and cholesterol oxidase oxidizes cholesterol to produce hy-
drogen peroxide. Hydrogen peroxide then reacts with a
substrate in the presence of peroxidase to produce a col-
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ored product. The results are based on the instrument read-
ing light reflected off the test strip that has changed color
due to this reaction. The instrument then converts this
reading into a cholesterol level and displays the reading.
The height of the color peak is indicative of the amount of
hydrogen peroxide present and thus the total cholesterol
within the sample. 

The Cholestech device is unique in that it is capable of re-
porting not only total cholesterol, but also HDL-C, triglyc-
erides, LDL-C, glucose, and alanine aminotransferase (ALT).
This capability is provided by the use of various combina-
tions of test cassettes. Plasma flows through the right side
of the test cassette and moves to the total cholesterol and
triglyceride enzymatic and colorimetric reaction pads.4 The
left side of the cassette contains pads to measure the other
parameters, such as HDL-C and glucose. LDL-C is calcu-
lated by using the Friedwald equation. The ALT test is
done with a specific cassette. 

Comparison of Devices

AccuTech, LLC (Vista, CA; www.accutech-11c.com) is
a medical diagnostics company that produces several test-
ing devices (eg, cholesterol, theophylline, blood pressure,
chemistry) designed for in-home use. The company’s POC
device, CholesTrak, was approved by the Food and Drug
Administration for professional use in 1991 and was made
available over-the-counter in 1994. The CholesTrak, Home
Access (Home Access Health Corporation, Hoffman Es-
tates, IL; www.homeaccess.com), and First Check (World
Wide Medical Corporation, Lake Forest, CA; www.wwmed.
com) cholesterol tests are nearly identical. They all use the
same AccuMeter cassette to provide measurement of the
total cholesterol level in 12–15 minutes. They are hand-
held, single-use, non-instrumented, quantitative tests of to-
tal cholesterol. The plastic cassette consists of a cover,
base, and a movable tab. One to 2 drops of blood are
placed on the test cassette, the patient waits 2 minutes and
then pulls a tab on the side of the cassette to start the reac-
tion, and the results are read 10–12 minutes later. The cas-
sette contains a window to indicate the start of the reaction
and a separate window to indicate that the reaction is com-
plete.5 The test cassette is designed and read like a ther-
mometer. The height (in mm) of the colored peak is read
and converted to total cholesterol (in mg/dL) with assis-
tance from the reference card included with the test. 

Advantages of these monitors include rapid results, rela-
tive operating simplicity, and low cost. The main disadvan-
tage is that they only measure total cholesterol; this makes
them most useful for screening purposes. Diagnosis and
treatment decisions are typically based on a full lipid pro-
file; additional tests are therefore required for people who
are identified as borderline high risk (total cholesterol
200–239 mg/dL) or high risk (total cholesterol ≥240
mg/dL) by these monitors. The CholesTrak, First Check,
and Home Access Instant kits include everything neces-
sary for performing 1 or 2 tests. 

The Lifestream (Lifestream Technologies, Post Falls,
ID; www.lifestreamtech.com) is a reusable monitor that
uses single-use, disposable reagent strips. As with the
AccuMeter cassette, the main drawback is that it only
measures total cholesterol. The Lifestream monitor fea-
tures the Data Concern Smart Card, which stores >200 test
results and calculates the average reading over the last 6
tests. Software is also available that allows the patient to
enter medical information and download the results. The
monitor features a keypad that requires the patient to enter
reagent strip lot information. 

The Lifestream system includes the monitor, data card,
lancet device, battery, and instructional video. Test strips
must be purchased separately. A Lifestream kit is available
that includes the test strips, but it does not offer any real
savings; it is nearly the same price as purchasing the moni-
tor and test strips separately.

The Cholestech (Cholestech, Hayward, CA; www.
cholestech.com) is the only monitor in this group that is
solely intended for use by a professional. It is a small,
portable analyzer and test cassette system. It features an
easy-to-read liquid crystal display and comes with a small
printer that enables the operator to print a copy of the test
results for the patient. Supplies such as the test cassettes
and quality-control materials need to be purchased sepa-
rately and on a regular basis. A variety of test cassettes
(Table 1) is offered. The cassettes must be stored in their
original packaging until they are ready for use. Cassettes
may be used by the expiration date printed on the foil
pouch provided they are stored in a refrigerator (2–8 ˚C);
they must be used within 30 days if stored at room temper-
ature. Prior to the test, the cassette should be removed from
the refrigerator and allowed to sit at room temperature for
10 minutes before opening. 

Running a test on the Cholestech is fairly simple, but
does require some basic laboratory skills. The process con-
sists of performing a finger stick and placing the sample on
the test cassette, loading the cassette into the analyzer, and
starting the run process. Results are given in about 5 min-
utes. An informative and useful user manual is included.
They offer recommendations on quality control, trou-
bleshooting, and proficiency testing. A section containing
documentation forms (eg, quality control, training, result
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Table 1. Cost of Cholestech LDX Analyzer Cassettes

Test Cassette Approximate Cost for Box of 10 ($)

TC 42
TC + glucose 42
TC + HDL-C 83
TC + HDL-C + glucose 93
Lipid profilea 109
Lipid profile + glucose 120

HDL-C = high-density lipoprotein cholesterol; LDL-C = low-density
lipoprotein cholesterol; TC = total cholesterol; VLDL-C = very-low-
density lipoprotein cholesterol.
aIncludes TC, HDL-C, triglycerides, TC/HDL-C ratio, and estimate of
LDL-C and VLDL-C.



log) is included. Test limitations are as follows: total
cholesterol 100–500 mg/dL, HDL-C 15–100 mg/dL,
triglycerides 45–650 mg/dL, and glucose 50–500 mg/dL.

The Cholestech monitor is the most expensive of those
available and may be ordered from various distributors
(see the Cholestech Web site or call customer support at
800/733-0404 for a list of US distributors). Included with
the analyzer is a small printer, starter pack, optics check
cassette, and training video. The quality-control materials
add to the operating costs. Routine supplies (eg, lancets,
capillary tubes) for obtaining and applying the blood sam-
ple add a small amount to the cost of using the Lifestream
or Cholestech.

The BioSafe Cholesterol Test (Biosafe, Lake Forest, IL;
www.ebiosafe.com) really is not a POC testing device
since the blood sample is sent to a laboratory for analysis.
It is briefly described here since patients may contact phar-
macists for advice on its use. The main advantages of this
device are that patients can choose to test only total choles-
terol or a full lipid panel, and no physician visit is required.
Analysis is also performed by a certified laboratory as op-
posed to a desktop monitor or test cassette. Disadvantages
include the need to ship the blood samples. The cost of this
unit is slightly higher than if the patient went to a local lab-
oratory or physician’s office to have a standard blood draw.
Of course, the patient would also then pay for the physi-
cian visit. However, if the cholesterol level determined
with this test is elevated, the patient would need to see a
physician anyway for appropriate care. Upon patient re-
quest, BioSafe will also send a copy of the results to the
patient’s healthcare professional.  

All of the companies described here offer technical sup-
port and patient education on interpretation of the results.
The AccuMeter cassette and Lifestream and Cholestech
monitors are Clinical Laboratory Improvement Amend-
ment (CLIA) waived, and thus do not require operating
under the CLIA laboratory standards.6 Table 2 provides a
summary of the monitors.

Studies

Any POC test must be validated for its accuracy and
precision to ensure that appropriate medical decisions are
made. Accuracy is defined as agreement between the mon-
itor and a standardized laboratory. Precision refers to the
reproducibility of a test result. If decisions regarding diag-
nosis and assessment of control are made with these POC
tests, there must exist sufficient evidence as to their accuracy
and precision. The National Cholesterol Education Program
(NCEP) laboratory standardization panel recommends that
laboratories measure total cholesterol with overall average
precision consistent with a coefficient of variation of ≤3%.7

The average bias (deviation from the Centers for Disease
Control and Prevention standardized reference method val-
ue) should be no greater than ± 3%. These recommenda-
tions take into account the overall average accuracy and
precision for a monitor, but not individual patient results. 

The NCEP Lipoprotein Working Group specifies rec-
ommendations for allowable total error for a single patient
measurement of a full lipid profile.8-10 This takes into ac-
count accuracy and precision. Based on these recommen-
dations, an individual measurement of total cholesterol
should be within ± 8.9% of the reference value.8 This is de-
rived from a 95% tolerance interval when the maximum
bias is 3% and the coefficient of variation is ± 3%. The
recommended measurement goals for HDL-C, LDL-C,
and triglycerides are ± 13%, ± 12%, and ± 15%, respec-
tively.8-10 These components are afforded a more generous
maximum bias and coefficient of variation.

Not surprisingly, the published data outside of the clini-
cal laboratory on these monitors is sparse and mostly in-
volves the Cholestech. The single-use at-home devices
(CholesTrak, Home Access Instant, First Check home
cholesterol tests) all claim to meet the NCEP guidelines by
being 97% accurate. Their precision may not meet the
same guidelines, and it is important to note that this only
applies to total cholesterol. According to the company, the
Lifestream monitor has similar accuracy results. These de-
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Table 2. Cholesterol Monitors

Monitor Testing Ability Approximate Cost ($) Comments

CholesTrak TC 18 (1 test) recommended for at-home use for screening

First Check Home TC 15 (1 test) recommended for at-home use for screening
25 (2 tests)

Home Access Instant TC 15 (1 test) recommended for at-home use for screening
25 (2 tests)

Lifestream TC 130 for monitor, 20 for 6 test may be used at home or by provider in office/clinic/ 
strips pharmacy for screening

Cholestech TC, full lipid profile, 2100 for monitor, variable price only recommended for use by professional; useful
glucose, ALT for test cassettes (Table 1) for screening but inadequate data for diagnosis

and monitoring

BioSafe TC 22 (1 test) not a point-of-care device, as patient must send
35 (2 tests) sample to laboratory for analysis; potentially

full lipid profile 30 (1 test) useful for diagnosis and monitoring
50 (2 tests)

ALT = alanine aminotransferase; TC = total cholesterol.



vices can be considered accurate for screening for elevated
total cholesterol. One can expect them to accurately classify
80–90% of patients into the appropriate risk category;
however, they provide little use for diagnosis or monitoring. 

One study compared the accuracy and precision of the
Cholestech and AccuMeter cassettes using venous and
capillary samples.11 Both tests were found to measure total
cholesterol within the NCEP overall accuracy goals with
an average bias less than ± 3%. Comparison between the
devices showed no significant differences in accuracy.
Analysis of individual subjects with the Cholestech indi-
cated that 12.4% of venous specimens and 22.4% of capil-
lary specimens had a total difference >8.9% compared
with the laboratory reference value. Venous and capillary
samples with the AccuMeter had error rates of 19.6% and
20.6%, respectively. Again, there was no significant differ-
ence between the devices. The devices did not perform as
well in the precision results. The Cholestech had an aver-
age coefficient of variation of 4.0%, while the average co-
efficient of variation for the AccuMeter was 5.3% (p <
0.05); both of these values are outside the NCEP guideline
of ± 3%. The Cholestech was significantly better than the
AccuMeter in precision. The rate of misclassification of
risk group was about 10% for both devices, or <5% when
adjusted for acceptable individual test error (± 8.9%). Sev-
eral other, older studies found various results of accuracy
and precision.12-15

Another study compared the Cholestech with a stan-
dardized laboratory for monitoring a full lipid profile in 63
hyperlipidemic patients aged ≥70 years.16 Results indicated
that the Cholestech overestimated triglycerides (p < 0.001),
and HDL-C (p = 0.026). LDL-C was underestimated (p =
0.046). Total cholesterol values were slightly higher with
the Cholestech (p = 0.492).

Santee6 reviewed several studies on the accuracy and
precision of the Cholestech, focusing on the need to evalu-
ate total error to take into consideration accuracy and pre-
cision. Most of the studies done with the Cholestech did
not report total error rates. In reviewing the studies, Santee
attempted to calculate total error (best and worst) if not re-
ported. The results indicated that some of the studies had a
total error within the acceptable range, and some did not.
In all of the studies involving Cholestech, its ability to clas-
sify patients into risk category (desirable, borderline high,
high) based on total cholesterol was acceptable. There are not
enough data available to assess the accuracy and precision of
the Cholestech in determining LDL-C, HDL-C, and triglyc-
eride levels. Santee also indicated that the studies involving
operators with less laboratory training tended to have a lower
accuracy and/or precision with the Cholestech. Ensuring
proper training of the Cholestech is vital to its operation.

Place in Clinical Practice

The cholesterol monitors discussed here serve different
roles in practice. The CholesTrak, Home Access, First
Check, and BioSafe cholesterol tests are ideally suited for
at-home use by the patient. They are discreet, easy to use,

and relatively inexpensive. The main limitation (except for
the BioSafe Cholesterol Test) is that they do not offer the
ability to monitor a full lipid profile; this makes them use-
ful only for screening purposes. Patients being followed by
their primary care provider probably have little use for
these tests as their provider should be monitoring their
cholesterol level based on current guidelines. Patients who
do not maintain this relationship may benefit from this
type of test. It certainly provides the community pharma-
cist with an opportunity to offer counseling on interpreta-
tion of results and recommendations for follow-up.

The Lifestream is another device best suited for screen-
ing. It may be used at home by the patient or in other set-
tings by clinicians. However, it is much more expensive
than the single-use tests mentioned above. Most patients
do not need to use the monitor enough to justify and offset
the costs. This makes it better suited for clinicians who
want to provide a cholesterol screening service at a low
cost. The Lifestream is much less expensive than the
Cholestech, but only offers the ability to monitor total
cholesterol levels.

The Cholestech offers a variety of cholesterol testing
and is recommended for use by healthcare professionals. It
is certainly capable of screening for lipid disorders. Al-
though it is often used for diagnosis and monitoring, there
are some questions regarding the accuracy and precision of
the Cholestech. It offers an option for clinicians who do
not have routine access to laboratory services (eg, commu-
nity pharmacy). The main advantage of using this monitor
over a traditional venous blood draw would be the time to
obtain results. The Cholestech can provide a full lipid pan-
el in a few minutes, thus allowing the clinician the oppor-
tunity to make immediate recommendations to the patient.
Use of the traditional method typically involves the clini-
cian reviewing the results a day or more later and contact-
ing the patient regarding results and recommendations. 

Patient Education

Patients who wish to use one of the monitors at home
should be instructed on its proper use and limitations. Edu-
cation should also involve the interpretation of results,
complications of hyperlipidemia, nonpharmacologic and
pharmacologic treatment options, goals of therapy, plans
for follow-up, and referral to the primary care provider. Pa-
tients using monitors that only check total cholesterol lev-
els do not need to fast prior to use. Further education on
this issue may be necessary. There are a few contraindica-
tions, precautions, and potential interactions with these
monitors. The at-home products indicate that they are not
intended for use by patients with hemophilia or those on
anticoagulant therapy. The procedure manual with the
Cholestech LDX Analyzer lists several medications and
other substances that may have a minor effect (<10% inter-
ference) on the results. These include ascorbic acid, fruc-
tose, cimetidine, lactose, gemfibrozil, probucol, nicotinic
acid, clofibrate, lovastatin, methotrexate, and nitrofurantoin. 

Cholesterol: Point-of-Care Testing 
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Economic Concerns

There is wide variation in the cost of these products.
The cost of an at-home total cholesterol test meant for pa-
tient use is about the same as that of a full lipid profile ob-
tained by venipuncture and analyzed by a standard labora-
tory. Pharmacists who wish to offer routine cholesterol
screenings would need to take into consideration the cost
of the monitor, supplies, advertising, and time to set a price
for patients. Billing this service to third-party payers is
possible, but the pharmacist would probably need to estab-
lish a relationship with local carriers. This means that, in
most situations, patients would be responsible for the full
cost. Using the Lifestream monitor would most likely al-
low the pharmacy to charge a smaller patient fee as op-
posed to the Cholestech. Test strips are similar in price, but
recouping the large difference in monitor cost and routine
supplies will make a difference in the fee charged.

Summary

POC cholesterol monitors offer several potential advan-
tages over traditional laboratory methods including ease of
use, portability, increased patient access, low cost of most
monitors, physician office or laboratory visit not required,
and instant results. These features make them ideal for dis-
ease management programs in community pharmacies.
Pharmacists should feel comfortable in recommending the
at-home tests for screening purposes. Appropriate patient
education and referral should accompany those recom-
mendations. At this point, however, there are insufficient
data to recommend any of these monitors for diagnostic or
monitoring purposes, and venous blood samples would be
necessary for those purposes. Pharmacists who wish to offer
a service to their patients may choose the Lifestream (~$130)
or Cholestech (~$2100).
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EXTRACTO

OBJETIVO: Revisar la literatura relacionada al monitor de la prueba de
colesterol en el lugar donde se ofrece el cuidado (Point-of-Care) y
describir su rol en la práctica de farmacia.

FUENTE DE DATOS: Búsqueda en MEDLINE(1966–mayo 2003) que
identificó artículos primarios y referencias citadas en éstos artículos que
proveían recursos adicionales.

SELECCIÓN DE DATOS Y EXTRACCIÓN DE DATOS: Todos los artículos
identificados de la búsqueda fueron revisados y toda información
considerada relevante fue incluída en éste artículo.

SÍNTESIS DE DATOS: Hiperlipidemia es un factor de riesgo bien reconocido
para enfermedad arterio-coronariana y es la primera causa de muerte en
los Estados Unidos. El uso del monitor de la prueba de colesterol en el
lugar donde se ofrece el cuidado podría ayudar a mejorar la
identificación y manejo de esta condición. Los farmacéuticos podrían
usar muchos de estos monitores en su práctica y es un ambiente ideal
para proveer educación a pacientes en la selección y uso de estos
monitores e interpretación de los resultados.

CONCLUSIONES: La disponibilidad del monitor de la prueba de cholesterol
en el lugar donde se ofrece el cuidado ha aumentado en los últimos
años. Basado en los datos disponibles, estos instrumentos son los más
apropiados para propósitos de cernimiento y ayuda en el manejo de
hiperlipidemia. No existe suficiente evidencia que apoye la idea de que
estos instrumentos pudieran reemplazar el laboratorio o el seguimiento
en la oficina. La aplicación sobre el diagnóstico de éstas condiciones es
actualmente limitado.

Wilma M Guzmán-Santos
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RÉSUMÉ

OBJECTIF: Revoir la littérature concernant les appareils de mesure de la
cholestérolémie et autres lipides utilisés au bureau d’un professionnel de
la santé et à la maison et décrire leur rôle dans la pratique
pharmaceutique. 

REVUE DE LA LITTERATURE: Les articles de base ont été identifiés à partir
d’une recherche dans la banque informatisée MEDLINE (1966–mai
2003); des articles additionnels ont ensuite été identifiés à partir des
références bibliographiques mentionnées dans les articles de base. 

SELECTION DES ETUDES ET DE L’INFORMATION: Tous les articles identifiés à
partir de cette recherche ont été revus et toute l’information jugée
pertinente a été considérée pour inclusion dans cette revue. 

RESUME: Les dyslipidémies sont des facteurs de risque modifiables bien
connus de la maladie coronarienne, première cause de mortalité aux
États-Unis. L’utilisation d’appareils de mesure des diverses fractions
lipidiques dans les bureaux, cliniques, ou à domicile peut aider à
diminuer l’apparition des complications en mettant l’accent sur
l’amélioration du dépistage, du diagnostic, et du suivi de cette maladie.
De plus en plus d’appareils pour utilisation à la maison sont
commercialisés; cependant, ces appareils sont moins coûteux, ils
n’offrent pas la mesure de toutes les fractions lipidiques et certains ne
peuvent être utilisés qu’une seule fois. Ils sont généralement vendus
dans les pharmacies. Les pharmaciens peuvent avoir à utiliser ces
appareils dans leur pratique professionnelle et sont en excellente position
pour procurer de l’information aux patients sur la sélection et l’emploi
de ces appareils ainsi que dans l’interprétation des résultats. Cet article
peut aussi aider les pharmaciens qui veulent offrir un service de mesure
du cholestérol à leurs clients. 

La plupart des appareils utilisent la même technologie et offre une
mesure quantitative du cholestérol. Le procédé utilisé est celui de la
réaction Trinder de mesure du cholestérol total; le peroxyde
d’hydrogène, lors des réactions d’hydrolyse et d’oxydation du
cholestérol et des esters de cholestérol, réagit avec un substrat en
présence de peroxydase et produit un dérivé coloré. L’instrument
convertit cette réaction colorimétrique en une mesure de cholestérol.
Certains appareils mesurent, en plus du cholestérol total, le cholestérol-
HDL, les triglycérides, le cholestérol-LDL, et la glycémie. Dans cet
article, on retrouve une comparaison des caractéristiques des principaux
appareils commercialisés. Idéalement, la précision et la reproductibilité
des résultats de ces appareils doivent être en accord avec les
recommandations du National Cholesterol Education Panel; cependant,
on ne retrouve pas de données publiées pour la majorité de ces appareils.
Enfin, certains de ces appareils ne conviennent que pour le dépistage et
d’autres conviennent mieux pour utilisation par un professionnel de la
santé. Les patients qui veulent utiliser ces appareils à domicile doivent
connaître leur bon fonctionnement ainsi que leurs limitations. De plus, il
existe quelques contre-indications, précautions, et interactions
potentielles avec ces appareils. 

Il existe un écart considérable dans le coût de ces appareils et de ces
tests; le coût d’une mesure du cholestérol total à domicile est
actuellement semblable à celui d’un profil lipidique complet fait par
ponction veineuse et analysé par un laboratoire.    

CONCLUSIONS: La disponibilité d’appareils de mesure des diverses
fractions lipidiques est plus grande depuis quelques années. Selon les
informations actuellement disponibles, ces appareils conviennent mieux
pour le dépistage et comme aide au suivi des patients atteints de
dyslipidémies. Il n’existe pas assez de données pour supporter le fait que
ces appareils pourraient remplacer les appareils de laboratoire. Leur
application dans le diagnostic des dyslipidémies est actuellement limitée. 

Denyse Demers


