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Effect of Drawing a Discard Tube on
PT and APTT Results in Healthy Adults
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OBJECTIVE: The purpose of this study was to compare
results obtained for the prothrombin time (PT) and the ac-
tivated partial thromboplastin time (APTT) using specimens
drawn with and without a discard tube in healthy adults.

DESIGN: A specimen of blood in a 3.2% sodium citrate,
5.0 mL tube was drawn from one arm with a discard tube
and from the other arm without a discard tube on 35 healthy
adults. A PT and APTT were performed on each specimen
using a fibrometer.

SETTING: The PT and APTT tests were all performed in
the student laboratory of the Clinical Laboratory Science
Program at East Carolina University.

PATIENTS OR OTHER PARTICIPANTS: Study subjects
included technician, technologist, and phlebotomist employ-
ees of the clinical laboratory at Pitt County Memorial Hos-
pital, and faculty and junior and senior students in the Clini-
cal Laboratory Science Program at East Carolina University,
Greenville, North Carolina. All participants signed an in-
formed consent prior to venipuncture.

INTERVENTIONS: Two coagulation specimens were drawn
from each subject. Specimens in a discard (no anticoagulant)
tube and then an anticoagulated tube were drawn from one
arm, and a specimen in a single anticoagulant tube was drawn
from the other arm. The PT and APTT were performed us-
ing standardized procedures with Pacific Hemostasis reagents
and controls and a BBL FibroSystem fibrometer.

MAIN OUTCOME MEASURES: The degree of difference
between PT results and between APTT results for specimens
drawn with and without a discard tube.

RESULTS: Based on paired t-test analyses, no difference in
mean PT results and no difference in mean APTT results
were found between specimens drawn with a discard tube
and those drawn without a discard tube at an alpha of 0.05.
Paired-samples correlation coefficients were significant for
both the PT and the APTT at an alpha of 0.05, showing
precision between results with and without a discard tube
for both coagulation tests.
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CONCLUSIONS: Relative to sampling from a population of
healthy adults, drawing a discard tube before a sodium citrate
tube for coagulation testing appears to make an insignificant
difference. Replication of these results with patients receiving
anticoagulant therapy and/or patients with abnormal coagula-
tion results, would offer cost savings by justifying elimination
of discard tubes for blood draws for coagulation testing only.
Such a change in protocol would also reduce the likelihood of
nosocomial blood loss in vulnerable patient populations.

ABBREVIATIONS USED: APTT = activated partial
thromboplastin time; NCCLS = National Committee for
Clinical Laboratory Standards; PT = prothrombin time.

INDEX TERMS: APTT; coagulation testing; discard tube; PT.
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BACKGROUND

The National Committee for Clinical Laboratory Standards
(NCCLS) currently recommends that a specimen in a discard
tube be drawn prior to drawing specimens to be used for co-
agulation testing. If specimens in multiple tubes are drawn
during a venipuncture, it is recommended that the non-anti-
coagulated specimens be drawn first. If only a coagulation
specimen is to be drawn, then a specimen in a non-anticoagu-
lated tube is drawn first and discarded. This first tube is con-
sidered the discard tube. Tubes with 3.2% sodium citrate are
recommended over tubes with 3.8% sodium citrate.!”
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Research supports the NCCLS recommendation for adopt-
ing tubes with 3.2% sodium citrate as opposed to 3.8%,
though the research on whether to draw a specimen in a
discard tube is less supportive of the NCCLS recommenda-
tion.”'® The justification for the NCCLS standard is that
using the first tube specimen or drawing a single sodium
citrate specimen for coagulation testing can introduce tissue
thromboplastin and affect the accuracy of results for the PT
and APTT. The concerns about tissue thromboplastin origi-
nated when the whole blood clotting time was a primary
coagulation lab test and it was known to be shortened with
poor venipuncture technique.®”'!!

Recent studies have investigated the PT relative to test re-
sults and/or international normalized ratio (INR) values. In
a study of 241 adult outpatients receiving consistent dos-
ages of oral anticoagulant, results were analyzed by the INR
ranges of 1.2-2.0, 2.1-3.5, 3.6-5.9, and >6.0. In comparing
results by paired t-test analyses for specimens drawn with a
discard tube versus without, no statistically or clinically sig-
nificant differences were found for any INR range at p <.05.¢

In another study of 343 adult outpatients including persons
receiving oral anticoagulant and those not receiving such
medication, PT results and INRs were compared for speci-
mens drawn with and without a discard tube. PT results
ranged from 10.9 to 79.6 seconds and INRs from 0.81 to
37.6. There were no significant differences in the mean PT
values or the mean INRs based on the paired t-test at p <.05,
for specimens drawn with versus without a discard tube. The
mean difference in PT values between specimens drawn with
versus without a discard tube was 0.05 seconds and the mean
difference in INRs was 0.021." In a study of 31 outpatients
receiving warfarin, a mean difference of 0.007 was found in
INRs from specimens drawn with versus without a discard
tube which was not statistically significant by paired t-test
analysis at p <.05.°

A study of 175 outpatients with the majority receiving oral
anticoagulant therapy, found a mean difference in the PT of
0.10 seconds and in the APTT of 0.48 seconds for speci-
mens drawn with a discard tube as compared to those drawn
without a discard tube. Paired t-tests indicated no signifi-
cant differences in either the PT (p=.995) or APTT (p=.993)
by the two methods of collection.”

Differences in PT and APTT results by drawing method
have also been evaluated with the added variables of differ-
ing sodium citrate concentrations and reagents of varying
sensitivities in a study of 380 outpatients receiving oral anti-

coagulant therapy. No significant differences between draw-
ing a coagulation testing specimen with versus without a
discard tube were found for 3.2% sodium citrate tubes and
for 3.8% sodium citrate tubes for the PT, for the INR, and
for the APTT based on the paired t-test at p <.05. When
comparing the use of a less sensitive thromboplastin reagent
(Thromboplastin C Plus) and a more sensitive reagent
(Innovin) in performance of the PT, no significant differ-
ences were found by paired t-tests for either reagent in PT
and in INR results for specimens drawn with versus without
a discard tube.’

In another study with 15 healthy subjects and 80 subjects
receiving coumadin therapy, no significant differences in PT,
in INR, and in APTT results were found for specimens drawn
with versus without a discard tube. The specimens in this
study were each analyzed on three different instruments and
reagent systems including photo-optic, mechanical, and
nephelometric clot detection instruments, and no signifi-
cant differences between the drawing methods were found
for all three automated systems.”

All the studies cited above with the exception of a 1974 study
by McPhedran utilized automated coagulation instruments
other than the fibrometer.*!" For the studies cited that used
only one concentration of sodium citrate in the tubes, four
used 3.8% sodium citrate,”*!" while two used 3.2%.% All
the studies reported here utilized 5.0 mL anticoagulated tubes
and the drawing of specimens in two consecutive anticoagu-
lated tubes from each patient with the first tube being la-
beled as the specimen drawn without a discard tube and the
second tube being the specimen drawn with a discard tube.
All reviewed studies using automated coagulation testing
other than a fibrometer, found no statistically significant
differences in test results by performing PTs and APTTs on

specimens drawn with versus without a discard tube.*"

Based on the literature reviewed, the researchers believed that
their study would demonstrate no difference in results be-
tween specimens drawn with a discard tube and those drawn

without a discard tube for both the PT and the APTT.

METHOD

Purpose and subjects

The research study described was conducted by the second
and third author under the guidance of the first author, as a
required component of the senior curriculum in the clinical
laboratory science (CLS) BS degree program at East Carolina
University (ECU). Within the constraints of conducting a
research project of minimal costs but clinical relevance to the
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practice of CLS, the second and third
authors as senior CLS students at the
time, decided to investigate the effect
of drawing versus not drawing a speci-
men in a discard tube on results for the
PT and the APTT. The study design
and informed consent form were ap-
proved by the institutional review board
for East Carolina University and Pitt
County Memorial Hospital prior to
implementation of the project.

Due to the difficulty of accessing sub-
jects receiving anticoagulant therapy in
the primary clinical affiliate, the study
was conducted on 35 volunteer sub-
jects who were all healthy adults and
included persons employed in the clini-
cal laboratory at Pitt County Memo-
rial Hospital (n = 24) and persons who
were students or faculty in the CLSC
program at ECU (n = 11). All subjects
were over 18 years of age, and signed
an informed consent form for volun-
tary participation. All subjects indi-
cated they were not receiving any an-
ticoagulant medication, had not in-
gested aspirin or aspirin-containing
products in the past 72 hours, and did
not have any known bleeding or other
coagulation disorder.

Specimen collection

The initial intent was to have all blood
specimens drawn by the student re-
searchers. But some subjects felt un-
comfortable with this approach due to
the limited phlebotomy experience,
i.e., 6 days, of the students at the time
of conducting the study. Consequently
all specimens were drawn either by an
experienced CLS at Pitt County Me-
morial Hospital or by one of the CLSC
faculty. This also eliminated the
venipuncturist being experienced or
inexperienced as an additional variable.

Each subject had two venipunctures
performed on him/her with universal
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precautions used at all times. In one
arm, a specimen was drawn in a non-
anticoagulated, discard tube and then
a specimen was drawn in an antico-
agulated tube, i.c., specimen with a
discard tube. In the other arm, a speci-
men in a single, anticoagulated tube
was drawn, i.e., specimen without a
discard tube. All anticoagulated tubes
were 5.0 mL and contained 3.2% so-
dium citrate, while all non-anticoagu-
lated were 5.0 mL. All specimens were
drawn during the second half of Janu-
ary 2001. Specimens were centrifuged
in a Baxter STAT-SPIN table-top cen-
trifuge at 13,000g for five minutes,
plasma separated, and the plasma
specimens stored at -80 °C until test-
ing during the first week of February
2001. No specimens were hemolyzed,
icteric, or lipemic.

Each subject was given a unique iden-
tifier number. The two specimens from
each subject were labeled with the sub-
ject number and whether the specimen
was ‘with discard’ or ‘without discard’.

A two-arm approach was incorporated
into the original study design to give the
students more venipuncture experience,
and was approved by the institutional
review board in this format. Conse-
quently, this approach was implemented
even though the preference of the study
subjects resulted in the venipunctures

being performed by an experienced CLS.

SPECIMEN TESTING AND DATA
ANALYSIS

A PT and APTT were performed in
duplicate on each of the 70 specimens.
For both the PT and APTT assays,
Pacific Hemostasis reagents and Lev-
els I, II, and III controls were used with
a BBL FibroSystem fibrometer. All
specimens were tested over a two-day
period. Levels I, II, and III controls
were analyzed each day. All subject
specimens had duplicate results that

agreed within one second for the PT
and within 10% for the APTT.

The data generated were analyzed by
descriptive statistics, paired-samples
correlation coefficients, and paired t-
tests using SPSS-PC+ version 9.0 sta-
tistical software. All data were analyzed
and reviewed in consultation with a
biostatistician faculty at ECU.

RESULTS

Initially the data were plotted for both
the PT and APTT using a Stem and Leaf
Plot. Three outlier data points for the PT
and one outlier for the APTT were dis-
covered and eliminated from further data
analyses leaving a final sample size of 32

for the PT and 34 for the APTT.

The descriptive statistics for the PT
and APTT are displayed in Table 1.
The average paired-difference between
values with and without a discard tube
was 0.08 seconds for the PT and 0.43

Prothrombin time

* Specimen drawn after a discard tube

Table 1. Coagulation test results in seconds with and without a discard tube

n=32
With*  Without!
Mean 11.80 11.88
Median 11.80 11.85
Standard deviation  0.35 0.46
Range 2.00 1.80

+ Specimen drawn without a prior discard tube

Activated partial thrombo-
plastin time, n = 34

With* Without"

21.69 22.11

21.40 21.60
2.11 2.19
9.00 8.00
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seconds for the APTT. For the PT, 20 (63%) of the subjects
had higher results for the specimens drawn without discard
tubes as compared to the specimens drawn with discard tubes.
Of the 34 subjects, 21 (62%) had higher APTT results for

the specimens drawn without discard tubes.

Based on paired t-tests comparing the mean values for speci-
mens drawn with and without discard tubes, no statistically
significant differences for the PT, i.e., t(30) = 1.41, p = .17,
and for the APTT, i.e., t(32) = 1.23, p = .23, were found.
When paired-samples correlation coefficients, i.e., r, were
calculated, statistically significant correlations for results with
and without a discard tube were found for the PT (r = 0.75,
2 =.0001) and for the APTT (r = 0.55, p = .001).

CONCLUSIONS

The results of this study are in agreement with the majority
of other studies evaluating the effect of drawing coagulation
testing specimens with and without a discard tube. Though
most studies have been conducted exclusively with subjects
receiving oral anticoagulant or with a combination of sub-
jects receiving and not receiving anticoagulant therapy, this
study obtained findings similar to other studies but with a
homogenous sample of healthy adults.

This study as well as previous studies reviewed,”!! has found
that the differences in PT and APTT results by comparing
specimens drawn with versus without a discard tube are not
statistically significant at p <.05. The applicability and utility
of the study results reported here, though, are limited by hav-
ing a small sample size, including only results found in most
normal ranges for the PT and APTT, i.e., only healthy sub-
jects, and using the fibrometer which is not routinely used in
clinical laboratories today for testing. Though the correlation
coefficients were statistically significant, the r values for both
the PT and the APTT were still relatively low, i.e., r <0.8. The
statistical significance of the correlation coefficients may sim-
ply be a consequence of the small sample size and possibly not
a true effect. The fact that over 60% of the results for the PT
and the APTT were longer for the specimens drawn without
a discard tube as compared to the paired specimens drawn
with a discard tube supports this questioning of the true sta-
tistical significance of the correlation coefficients.

Overall, based on the consistency in research findings with
healthy subjects and those receiving anticoagulant therapy and
with varying reagent and instrument systems, it appears that
the current continued practice of drawing a specimen in a dis-
card tube before drawing a specimen in a sodium citrate tube

for only a PT and/or APTT test should continue to be evalu-

ated for possible obsolescence. Considering the prevalence of
thromboses and patients receiving anticoagulant therapy to rem-
edy and prevent this morbidity, the number of single antico-
agulated tube draws for therapy monitoring is fairly substantial
in most hospitals and in some outpatient clinics.'*'* Elimina-
tion of the discard tube in such draws could assist clinical labo-
ratories in cost containment by decreasing the associated costs
for discarded tubes, phlebotomy personnel time, and waste pro-
cessing. Policy revision in this aspect of phlebotomy services
would also help reduce the level of nosocomial blood loss and
anemia, particularly in elderly patients. Replication of this study
with a substantially larger sample and with both subjects receiv-
ing and not receiving anticoagulant therapy, may provide a clearer
evaluation of the need for using a discard tube in drawing speci-
mens for coagulation testing,

The results of this study were presented at Carolinas Clini-
cal Connections 2001: Joint Meeting of the North Carolina
and South Carolina Societies of Clinical Laboratory Science.
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