
The laboratory informs the clinical services of 
this therapeutic range and then revalidates the 
range when a new lot number of APTT reagent is 
implemented. A manufacturer is often able to 
provide the same lot number of the APTT reagent 
for one year. The range can be revalidated with ex 
vivo heparinized samples as necessary by tracking 
cumulative differences of the mean APTT values 
of the old and new reagent lots (Fig. 2).2 If the 
cumulative change of means is less than seven 
seconds, then the new lot of APTT reagent is ac-
ceptable and the previously established therapeu-
tic interval remains unchanged. The therapeutic 
range should be maintained as long as possible, 
but change is sometimes unavoidable when new 
coagulation instruments or reagents, or both, with 
different performance characteristics, are acquired. 
When a change of the APTT therapeutic range is 
necessary, extensive communication about the 
new range is compulsory.

Recently our two laboratories independently 
introduced new instrument/reagent systems, and 
both laboratories found that the new APTT thera-
peutic range was significantly different than the 
one in use for eight to 10 years. Our laboratories 
approached this opportunity for change with two 
different solutions. One lab adopted the new 
therapeutic APTT reference range and added anti-
Xa heparin levels to nursing protocols so that ei-
ther could be used for patient management. The 
other lab moved to institute monitoring using 
heparin levels alone. After the latter institution 
evaluated several reagents on a new instrument, 
it became clear that many of the available APTT 
reagents yielded higher and broader therapeutic 
heparin intervals than the laboratory had estab-
lished previously. Three examples of these re-
agents yielded ranges as follows: reagent No. 1, 
120 to 200 seconds; reagent No. 2, 70 to 130 sec-
onds; and reagent No. 3, 58 to 77 seconds. While 
reagent No. 3 was appealing at first, the APTT 
reagent was not used widely and would have 
excluded the institution from any peer groups for 
proficiency testing. Historically, clinicians are 
comfortable with APTT therapeutic range upper 
limits below 100 seconds, so reagents No. 1 and 
No. 2 were problematic. Convincing clinicians that 
patients were safely anticoagulated with an APTT 
at 130 seconds would be difficult. Moreover, con-
cern arose that imprecision of the APTT assay at 
130 seconds would lead to many unnecessary dose 
adjustments when the APTT was maintained in 
this range. Thus, the laboratory decided to use an 
alternative monitoring strategy,4 a functional 
heparin assay (anti-Xa method) with a widely ac-
cepted therapeutic interval of 0.3 to 0.7 U/mL.2

Both institutions launched multidisciplinary 
campaigns to cover the many interactions of 
health professionals involved in heparin monitor-
ing. After discussing our separate experiences, we 
recognized there was a striking similarity in our 
implementation processes. A summary combining 
the efforts of the two institutions follows and 
could serve as a checklist for hospitals undertak-
ing a change in heparin monitoring:

Pathologists
❍✓	Discuss policy change with appropriate com-
mittees�

Pharmacy and Therapeutics Committee
Medical Executive Committee
Anticoagulation Safety Committee

❍✓	Update written policies with pharmacists and 
nurses
❍✓	Ensure that all Web sites and information sys-
tems are updated
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New APTT therapeutic heparin range
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Fig. 1. Establishment of an APTT therapeutic heparin range. Heparin and APTT values of ex vivo 
heparinized specimens are plotted. The APTT therapeutic range (yellow shaded area) is the range of 
APTT values that yields heparin values between 0.3 and 0.7 IU/mL (black vertical bars).

❍✓	Educate clinicians, nurses, medical technolo-
gists, and pharmacists

Pharmacists
❍✓	Develop new nomograms with pathologist
❍✓	Distribute institutional publications about new 
heparin policy

Laboratory and hospital 
information specialists

❍✓	Develop new order sets for heparin
❍✓	Apply flashing alerts/pop-up windows to 
hospital information systems that warn clinicians 
about the change in policy
❍✓	Add temporary comments to laboratory results 
that inform clinicians about changes

Medical technologists
❍✓	Update standard operating procedures
❍✓	Field calls from nurses and clinicians

Nurses
❍✓	Survey floors to ensure removal of old nom- 
ograms
❍✓	Distribute institutional publications about new 
heparin policy

The educational effort was particularly impor-
tant and extensive. Educational activities included 
giving presentations to clinical services, distribut-
ing laminated cards with therapeutic ranges, and 
sending memorandums to clinical faculty. Articles 
in institutional publications that were written by 
and circulated among clinicians, pharmacists, and 
nurses aided the educational effort. The labora-
tory and hospital information systems were excel-
lent tools for alerting clinicians that heparin 
monitoring had changed.

Although laboratories do not wish to change 
their systems for monitoring heparin, whether 
this means changing the APTT therapeutic inter-

val or switching 
to a heparin as-

say, new instrument technology and APTT 
reagent characteristics sometimes force 
change. Such change is difficult and requires 
great effort and communication among pa-
thologists, medical technologists, pharmacists, 
nurses, and clinicians.
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Fig. 2. Cumulative summation of differences method for revalidating an existing PTT therapeutic 
range for new lots of APTT reagent. If the cumulative summation difference is greater than 
seven seconds, the reagent is rejected (not shown). Only the acceptable APTT reagent lots with 
cumulative differences of less than seven seconds are shown. The data span a period from 1999 to 
2008, during which time the therapeutic range was maintained.

Cumulative summation of differences 
method for comparing APTT reagents

Date Current reagent 
mean (seconds)

New reagent 
mean (seconds)

Reagent difference 
(current mean − new 

mean) (seconds)

Cumulative 
summation of 

difference (seconds)

7/15/1999 80.8 78.1 2.7 2.7

2/6/2001 80.7 80.9 -0.2 2.5

9/13/2001 66.5 67.8 -1.3 1.2

1/14/2004 72.4 71.5 0.9 2.1

8/25/2005 64.9 65.8 -0.9 1.2

5/11/2007 86.2 91.2 -5.0 -3.8

1/30/2008 68.4 60.3 8.1 4.3
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