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The pro-con debate on the advisability of introducing 

POCT deals with the likely clinical benefits but – to an 

even higher degree – with the economic aspects. We 

discuss various models for determining the costs, and 

some caveats.

Conventional wisdom concerning point-of-care testing 

(POCT) for blood gases and electrolytes holds that POCT 

is more expensive than testing performed in the clinical 

laboratory, is difficult to manage, and has failed to show 

a demonstrable benefit for improving medical care.

Yet a number of diagnostics companies have invested 

significant resources in developing POCT technologies, 

presumably reflecting a belief that rapid bedside testing 

is an emerging and profitable niche market.

Many hospitals have implemented bedside testing for 

blood gases and electrolytes either on an institutional 

level [1] or, more commonly, in selected patient care 

settings (emergency department, pulmonary unit, 

neonatal intensive care).

Studies concerning the benefits and cost effectiveness 

of these initiatives are few and some have only been 

reported in non-peer reviewed journals.
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1. Improved turnaround time

2. Reduced time to diagnosis/medical decision 

making

3. Reduced time to treatment

4. Reduced length of stay

5. Improved outcomes

6. Improved hospital operations

7. Lowered total cost and/or overall integrated cost

8. Enhanced patient satisfaction/convenience

9. Reduced iatrogenic blood loss (pediatric/

neonatal)

TABLE I:  Potential benefits of point-of-care testing for blood gases and 

electrolytes
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For the clinical pathologist, it is essential to be familiar 

with the evidence to support new technologies. We 

should also be creative in developing novel applications 

for the instruments designed by the diagnostics industry.

From a clinical perspective, point-of-care testing may 

yield a number of benefits, not all of which are strictly 

medical in nature (Table I). Various studies have reported 

on the impact of POCT for blood gases and electrolytes 

in different hospital settings.

For example, Kendall et al [2] reported a randomized 

controlled trial of POCT in an emergency department 

compared to testing performed in the clinical laboratory. 

POCT for arterial blood gases resulted in medical 

decisions being made 21 minutes earlier than when 

testing was performed in the central laboratory.

However, there was no improvement in the time 

patients spent in the emergency department, length of 

stay, admission rate, or mortality.

Parvin et al [3] prospectively evaluated use of a POCT 

device for measuring Na, K, Cl, glucose, and BUN in an 

emergency department setting and found no difference 

in emergency department length of stay compared to 

testing in the central laboratory.

However, other studies have suggested that length 

of stay in an emergency department can be reduced 

using POCT technologies [4]. Kost has pointed out that 

POCT using a limited menu without a care pathway or 

treatment algorithm may produce little benefit unless 

the overall integration of the technology into the 

medical care event has been addressed [5].

The value of POCT in neonatal/pediatric settings 

is more established. VanNewKirk et al reported a 

retrospective study of utilization, iatrogenic blood loss, 

and transfusion rates in a neonatal intensive care unit 

following implementation of a POCT device for blood 

gases [6].

Blood loss per admission was reduced from 24.1 to 6.7 

mL, utilization of testing decreased from 80 to 66 tests 

per admission, and the rate of transfusions decreased 

from 8 to 6 (not statistically significant).

The benefits of POCT for reducing iatrogenic blood 

loss in the NICU setting have been confirmed by other 

investigators [7, 8].

Although the above comments concerning the clinical 

utility of POCT for blood gases and electrolytes do not 

reflect the entire body of literature on this subject, 

they serve to demonstrate that clinical outcomes data 

remain limited, are at best neutral, and provide no 

clear direction as to the desirability of POCT from the 

perspective of the clinician.

This contrasts to the situation for capillary blood glucose 

testing in the management of diabetes mellitus, where 

significant improvement in patient outcomes has been 

demonstrated in various settings [9].

Lacking a consensus in the medical literature on the 

benefit to patients of POCT for blood gases and 

electrolytes, the major issue remains one of cost and 

the impact of these technologies on hospital operations.

Unfortunately, the literature on the financial aspects of 

POCT for blood gases and electrolytes is confusing and 

in some cases contradictory. The literature concerning 

the cost of POCT is most developed for bedside glucose 

testing [10].

However, Winkelman et al have challenged the premise 

of POCT on fiscal and operational grounds [11] for 

both capillary blood glucose testing and acute care 

applications.

A number of sources have reported improved 

turnaround time and decreased unit and overall cost 

associated with POCT for blood gases and electrolytes. 

For example, Bailey et al [1] reported an institutional 

savings of USD 392,336 with a reduction in unit cost 

from 15.33 per panel to 8.03 following institution-wide 

implementation of POCT blood gas analysis.

Other studies have shown contradictory results. Kost has 
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concluded that “there is no adequate generalization.

Cost-effectiveness analysis, consideration of marginal 

costs of competing alternatives, and other means of 

economic assessment must be individualized to the 

institution and setting” [5].

We agree. Lacking clear outcomes data and with no 

consensus concerning issues of cost effectiveness, the 

decision of whether to implement POCT versus using a 

central laboratory will depend on a number of features 

unique to the individual hospital or care unit within the 

institution.

Of necessity, the approach must be in part intuitive and 

may require trial and error to arrive at a satisfactory 

solution.

At the Massachusetts General Hospital, we have experi-

mented with different models for providing blood gas 

and electrolyte, testing including neonatal and acute 

care satellite laboratories, central laboratory testing 

supported by a pneumatic tube system, and recently 

pilot efforts to implement POCT in the neonatal 

intensive care unit.

These efforts have been evolutionary, not revolutionary. 

Currently, we are planning to evaluate the POCT option. 

A preliminary cost analysis suggests point-of-care 

testing may lower unit panel cost from USD 7.02 in the 

laboratory to USD 5.08 at the point of care [12].

Additional benefits may include savings in laboratory 

space, reduced turnaround time, a reduction in 

pneumatic tube traffic, and reduced iatrogenic blood 

loss. The model on which the cost analysis is based is 

relatively simple, as shown in Fig. 1.

Performance of a laboratory-based test includes the 

labor and consumable costs incurred in the laboratory 

and those associated with nursing activities, including 

requisitions, specimen labeling, and preparing the 

specimen for pneumatic tube transport.

Some functions are common to both the laboratory-

based test and those performed at the point of care 

(draw blood, result reporting).

Point-of-care testing requires entry of patient and 

operator data, and performance of the test. In the 

laboratory, the specimen is received, accessioned, the 

test performed, and the result reported.

Our concept is that the labor required by the nurse to 

perform the point-of-care test is roughly equivalent to 

that of obtaining and preparing a sample for the clinical 

laboratory.

The nursing labor therefore cancels out of the equation 

and the analysis simplifies to the consumable cost of 

the point-of-care test versus the unit cost (labor and 

consumables) of the central laboratory (Table II).

Obtain specimen

Point-of-care:
enter demographics

perform test
report result

Laboratory: analytical
accession

perform test
report result

Laboratory: preanalytical
requisition / order entry
label / bag / transport

FIG. 1: Model of activities in point-of-care testing and in central labora-

tory testing

• Cost of POCT = consumables + nurse labor

• Cost of laboratory = preanalytical consumables + nurse labor + laboratory consumables + laboratory labor

If nurse labor is the same for both POCT and laboratory testing, comparison simplifies:

Comparative cost of POCT Comparative cost of laboratory

Consumables Unit cost of laboratory test

TABLE II:  Cost analysis of point-of-care testing versus the central laboratory: a hypothetical model for blood gas/electrolyte testing.
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Whether our model is accurate in actual practice 

remains to be seen. First, we have assumed no change 

in test utilization. Furthermore, the analysis requires that 

POCT essentially replaces the clinical laboratory.

Partial implementation of POCT results in a completely 

different scenario. In this case, central laboratory testing 

is reduced, but not eliminated.

The tests removed from the central laboratory therefore 

reflect marginal costs, and the financial impact on the 

laboratory would be minimal. 

  

In conclusion it is evident from the above discussion 

that many issues concerning the clinical utility and 

cost-effectiveness of POCT technologies for blood gases 

and electrolytes remain unresolved.

Improvements in analytical technologies, data 

management systems, and expansion of the test menu 

will introduce new challenges and opportunities.

Laboratory professionals should consider POCT 

technologies as a possible tool to improve patient 

care while maintaining a healthy skepticism until more 

reliable data concerning cost and effectiveness are 

available.
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