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BACKGROUND: Transcutaneous bilirubin (TcB) meters are widely used for screening newborns

abstract

for jaundice, with a total serum bilirubin (TSB) measurement indicated when the TcB value
is classified as “positive” by using a decision rule. The goal of our study was to assess the
clinical utility of 3 recommended TcB screening decision rules.
METHODS: Paired TcB/TSB measurements were collected at 34 newborn nursery sites. At 27

sites (sample 1), newborns were routinely screened with a TcB measurement. For sample
2, sites that typically screen with TSB levels also obtained a TcB measurement for the
study. Three decision rules to define a positive TcB measurement were evaluated: ≥75th
percentile on the Bhutani nomogram, 70% of the phototherapy level, and within 3 mg/
dL of the phototherapy threshold. The primary outcome was a TSB level at/above the
phototherapy threshold. The rate of false-negative TcB screens and percentage of blood
draws avoided were calculated for each decision rule.
RESULTS: For sample 1, data were analyzed on 911 paired TcB-TSB measurements from a
total of 8316 TcB measurements. False-negative rates were <10% with all decision rules;
none identified all 31 newborns with a TSB level at/above the phototherapy threshold. The
percentage of blood draws avoided ranged from 79.4% to 90.7%. In sample 2, each rule
correctly identified all 8 newborns with TSB levels at/above the phototherapy threshold.
CONCLUSIONS: Although all of the decision rules can be used effectively to screen newborns

for jaundice, each will “miss” some infants with a TSB level at/above the phototherapy
threshold.
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WHAT’S KNOWN ON THIS SUBJECT: Several
decision rules for using transcutaneous bilirubin
measurements to screen newborns for jaundice
have been found to be effective in identifying
newborns with signiﬁcant jaundice while obviating
the need for a total serum level in most infants.
WHAT THIS STUDY ADDS: The data in the current
study provide a comparison of the diagnostic
utility of 3 speciﬁc, recommended decision rules
for transcutaneous bilirubin screening in a large,
diverse population of newborns from multiple
newborn nurseries.
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ARTICLE

Systematic screening of healthy
term and late-preterm newborns
for jaundice with a transcutaneous
bilirubin (TcB) measurement is a
potentially effective strategy for
identifying newborns with significant
hyperbilirubinemia during their
birth hospitalization.1 The use of a
TcB meter for screening has several
advantages, including being a
point-of-care, noninvasive method
for estimating bilirubin levels and
providing nearly instantaneous
results. In multiple studies, TcB
measurements have been shown
to provide reasonably accurate
estimates of total serum bilirubin
(TSB) levels.2–14
When using TcB measurement for
screening, a blood draw for the
gold standard TSB measurement
is recommended for those infants
whose TcB level is above some
threshold value.1 The ideal screening
test has a sensitivity and a specificity
that are close to 100%. However,
in many clinical settings, the worst
error that can occur is that the result
of the screening test is normal in a
patient who has “disease” (ie, a falsenegative test result).15 Therefore,
threshold values for defining a
“positive” or “abnormal” screening
test result are adjusted to maximize
the sensitivity at the expense of
lowering specificity. In the context
of TcB screening for jaundice in
newborns, the goals for defining a
positive test result are to identify all
or nearly all newborns with a high
TSB level, while obviating the need
for a blood draw in most patients.1
Experts from the American Academy
of Pediatrics (AAP) suggested 3
possible decision rules for TcB
screening in a 2009 commentary.1
The listed decision rules included:
(1) obtain a TSB level on a newborn
with a TcB measurement that is
≥75th percentile on the Bhutani TSB
nomogram; (2) obtain a TSB level
when the TcB measurement is ≥70%
of the recommended phototherapy
threshold for a particular infant; and

(3) obtain a TSB level when the TcB
measurement is ≥13 mg/dL.5,6,16
This last rule is most applicable to
newborns managed in outpatient
settings, when bilirubin levels are
typically peaking.4,17 Previously,
Maisels18 proposed the pragmatic
approach of drawing blood for a
TSB level in a newborn whose TcB
measurement is within 3 mg/dL of
the phototherapy threshold.
We conducted a large, multisite study
to compare the utility of different
decision rules for TcB screening.
The goal of the present study was
to identify ≥1 robust decision rule
that would provide a false-negative
rate near 0% (corresponding to a
sensitivity near 100%) in identifying
newborns with a high TSB level,
while eliminating the need for a
blood draw in most infants.

METHODS
The present study was conducted
by the Better Outcomes through
Research for Newborns (BORN)
network. BORN is a national network
of researchers and clinicians who
provide care for healthy term and
late-preterm neonates at academic
and community medical centers.
The network currently includes
383 members from 95 newborn
nursery sites located in 35 states.
The study was approved by the
institutional review boards at each
of the participating BORN nursery
sites. Study data were collected on
neonates born between January 2012
and May 2014.

Study Participants
Data were collected on 2 samples of
newborns for the present study by
using either the Bilichek (Philips,
Monroeville, PA) or JM-103 (Draeger
Medical, Telford, PA) brands of TcB
meters. For the first sample, BORN
members at nursery sites at which
neonates were routinely screened
for jaundice with TcB measurements
retrospectively collected data on

all newborns ≥35 weeks’ gestation
who were admitted to the newborn
nursery during two 2-week periods
(sample 1). Data on all TcB and
TSB measurements obtained in
enrolled newborns <120 hours
old were collected. TcB and TSB
levels that were measured within
2 hours of each another in a study
newborn were considered paired.
We previously reported on the
newborns included in this sample
in a study designed to characterize
discrepancies between paired TcB
and TSB measurements.2
The decision to obtain a TSB level
on a newborn included in sample 1
was made clinically and was likely
influenced by the corresponding
TcB level. Because of this method, it
is possible that some neonates with
high bilirubin levels were missed
because the TcB level was falsely
low and a blood sample for a TSB
level not obtained. In assessing
the utility of TcB measurement
as a screening test for identifying
infants with high TSB levels, our
study design would thus tend to
overestimate the sensitivity of
TcB. To attempt to account for this
possibility, we collected data on
another sample of infants (sample
2). For sample 2, BORN nursery
sites at which newborns are
routinely screened for jaundice with
a TSB level before discharge had
members prospectively obtain a TcB
measurement at the time of the blood
draw during two 2-week periods.
During these study periods, all
infants born at ≥35 weeks’ gestation
and admitted to the newborn nursery
were enrolled, and data on paired
TcB-TSB measurements obtained
before the age of 120 hours were
collected. At 1 nursery site at which
data were collected for sample 2, a
TcB measurement was made initially
with a TSB level obtained only on
those infants whose TcB level was
≥6.0 mg/dL.
For both samples, information
regarding gestational age, race,
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and ethnicity was abstracted from
the study newborn’s medical
record. In addition, results of direct
Coombs’ testing were recorded, if
known. Finally, the medical record
of each enrolled newborn was
reviewed for identification of
several “neurotoxicity risk factors,”
as defined in the AAP neonatal
hyperbilirubinemia guidelines. These
risk factors included isoimmune
hemolytic disease, glucose-6phosphate dehydrogenase deficiency,
serum albumin levels <3.0 g/dL,
acidosis, sepsis, and asphyxia.1,19
Infants with a positive direct
Coombs’ test result were classified
as having isoimmune hemolytic
disease.
For the primary study outcome, each
TSB measurement was classified
as either at/above, or lower
than, the phototherapy threshold
based on criteria recommended
in the AAP practice guideline.1,19
The phototherapy threshold was
based on the TSB level, newborn
age in hours, and whether the
newborn was at low, medium, or
high risk for neurotoxicity using
the classification scheme included
in the AAP guideline. Data on risk
classification, TSB level, and age in
hours were entered into BiliTool
(bilitool.org), a web-based program
that automates the assignment of
risk towards the development of
hyperbilirubinemia in newborns
born at > 35 weeks gestation as
recommended by the AAP, to classify
each TSB measurement as at/above
the phototherapy threshold or below
the phototherapy threshold. Because
phototherapy thresholds are not
available in BiliTool for TSB levels
obtained in an infant <12 hours of
age, study TSB levels obtained before
a newborn was 12 hours old were
not classified.
A secondary outcome for the study
was classifying TSB levels as “high
risk,” defined as a TSB level that was
≥95th percentile on the Bhutani TSB
nomogram.5 Using BiliTool, each TSB

level was classified as high risk or
not; TSB levels obtained in newborns
who were <18 hours old were not
categorized because Bhutani TSB
nomogram data were not available
on BiliTool for newborns in this age
range.

identify 1 child with a TSB level at/
above the phototherapy threshold
was calculated in both samples by
dividing the number of positive
screening results with each decision
rule by the total number of “positive”
TSB levels.

Decision Rules

Because the false-negative rate and
avoiding blood draws for TSB are
not equally valued when assessing
the utility of a decision rule for
a diagnostic test used to assess
newborn jaundice (ie, a low falsenegative rate is more important
than avoiding all unnecessary blood
draws), the choice of the “best” rule
is, ultimately, qualitative. However,
we conducted pair-wise statistical
analyses comparing false-negative
rates, and percentage of blood
draws avoided, between each of the
3 decision rules with each sample.
These analyses were complicated
by multiple measurements in the
same newborn, low numbers of
TSB measurements at/above the
phototherapy threshold or in the
high-risk zone, and a large number
of TcB measurements in sample
1 without a corresponding TSB
value. To account for these features,
multilevel mixed effects logistic
regression was used, allowing for
random effects from individual
newborns due to paired test
modalities and multiple samples
within individual patients. In each
model, we regressed the decision
rule on outcome and test modality,
and then calculated the predicted
probability of a positive decision for
each test modality when the outcome
was negative (false-positive rate) and
the probability of a positive decision
for each test modality when the
outcome was positive (ie, sensitivity).
The false-positive rates or
sensitivities were then compared by
using Wald tests. For sample 1, only
TcB values that were linked to a TSB
level were included in the analyses.
For all statistical tests, P values
<.05 were considered statistically
significant.

Three different classification schemas
for TcB screening were assessed. For
the first rule, TcB levels were plotted
on the Bhutani TSB nomogram; levels
≥75th percentile were classified as
a positive test (“≥75th percentile”
decision rule).5 For the second
decision rule, the corresponding TSB
phototherapy threshold for each TcB
measurement was determined by
using the AAP practice guideline.1,19
This TSB phototherapy threshold was
multiplied by 0.7; TcB levels above
this value were classified as a positive
test (“70% of phototherapy level”
decision rule). The third decision rule
was determined in a similar fashion
except that a positive test result was
defined as a TcB value greater than or
equal to the phototherapy threshold
minus 3.0 mg/dL (the “within 3 mg/
dL” decision rule).

Analysis
Data from samples 1 and 2 were
analyzed separately. For both
samples, false-negative rates (falsenegatives/[false-negatives + truepositives]), positive predictive values
(PPVs),and negative predictive
values (NPVs) for both the primary
outcome (a TSB level at/above the
phototherapy threshold) and the
secondary outcome (a TSB level in
the high-risk zone on the Bhutani
nomogram) were assessed with
each of the 3 TcB decision rules. In
addition, the percentage of blood
draws avoided, defined as ([truenegatives + false-negatives]/[total
number of TcB measurements]), was
calculated by using each decision
rule in both samples. Finally, the
number of blood draws needed to
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TABLE 1 Characteristics of Infants in Samples 1 and 2 Who Had ≥1 Paired TcB-TSB Measurement
After 12 Hours of Age
Characteristic

FIGURE 1
Flowchart of data collected and analyzed in
sample 1.

RESULTS
For sample 1, a total of 8319 TcB
measurements were obtained on
4994 newborns and were linked
to 925 TSB levels. As shown in
Fig 1, all measurements were not
included in the study analyses;
ultimately, data on 911 paired
TcB/TSB measurements in 759
newborns were assessed. For sample
2, there were 922 paired TcB/TSB
measurements. However, 9 paired
measurements were obtained in
newborns <12 hours old; these levels
were excluded from the analyses. The
remaining 913 paired TcB/TSB levels
were obtained in 857 newborns. The
characteristics of infants included
in samples 1 and 2 who contributed
data on paired measurements are
shown in Table 1.
For sample 1, the decision to obtain a
TSB level was made by the clinicians
caring for the newborns included in
the sample. The rate of obtaining a
TSB level according to classification
of the TcB screening results (positive
or negative) for each of the 3 decision
rules is shown in Table 2. Although
the rates of obtaining a TSB level
with a negative TcB screen were
<10% for all of the decision rules, the
rates of obtaining a TSB level with a
positive screen ranged from 48.0%
to 58.1%. For the 929 TcB levels
that were categorized as “positive”
with all 3 decision rules, a TSB level
was obtained in 548 cases (59.0%).
Overall, the mean ± SD TSB level in

Race
American Indian
African American
Asian
Paciﬁc Islander
White
Multiple
Other
Hispanic ethnicity
Gestation <38 wk
Direct Coombs’ test positive result
Other “neurotoxicity risk factor”
AAP risk classiﬁcation*
Low risk
Medium risk
High risk

Sample 1 (n = 759)

Sample 2 (n = 857)

6 (1.0)a
154 (25.0)
48 (7.8)
3 (0.5)
396 (64.2)
9 (1.5)
1 (0.2)
187 (24.6)b
134 (17.7)
63 (8.3)
3 (0.4)

4 (0.5)
135 (18.2)
58 (7.8)
20 (2.7)
479 (64.7)
26 (3.5)
18 (2.4)
190 (28.0)
130 (15.2)
52 (6.6)
3 (0.4)

569 (75.0)
180 (23.7)
10 (1.3)

679 (79.2)
171 (20.0)
7 (0.8)

Data are presented as n (%). *Risk classiﬁcation based on criteria recommended in AAP guideline.
a Race missing on 142 infants in sample 1 and 117 infants in sample 2.
b Data missing on Hispanic ethnicity on 211 newborns in sample 1 and 378 in sample 2. If ethnicity information is missing,
the newborn was classiﬁed as non-Hispanic.

TABLE 2 Rate of TSB Measurement by TcB Screening Results in the 3 Decision Rules Assessed in
Sample 1
Decision Rule
70% phototherapy level
≥75th percentile
Within 3 mg/dL

TcB Screen Positive, (%)

TcB Screen Negative, (%)

611/1200 (50.9)
708/1476 (48.0)
423/728 (58.1)

300/6644 (4.5)
175/5704 (3.1)
488/7116 (6.9)

sample 1 was 9.2 ± 2.5 mg/dL with a
range of 1.8 to 16.6 mg/dL.
Among the 911 TSB levels that
were classified in sample 1, a total
of 31 (3.4% [95% confidence
interval (CI), 2.3–4.8]) were at/
above the phototherapy threshold
as recommended by the AAP.1,19 The
false-negative rates, PPV, and NPVs
for both outcomes (TSB at/above
the phototherapy threshold or in
the high-risk zone on the Bhutani
nomogram) with each of the decision
rules are shown in Table 3. None
of the decision rules identified all
newborns with a TSB level above the
phototherapy threshold; the falsenegative rates for the 3 decision rules
ranged from 3.2% to 9.7%. Because
only 31 TSB measurements were
above the phototherapy threshold,
the 95% CIs around the estimated
false-negative rates were wide. There

were 2 newborns with TSB levels
above the phototherapy threshold
who were misclassified by using the
≥75th percentile decision rule. These
neonates were 43 and 45 hours
old at the time of measurement,
respectively, and had TSB values
of 14.9 and 15.0 mg/dL; both had a
TcB measurement at the time of the
TSB determination of 9.0 mg/dL.
The threshold values for a positive
screen using the ≥75th percentile
decision rule at 43 and 45 hours of
life are 10.1 mg/dL and 10.4 mg/dL.5
Both newborns were born at <38
weeks’ gestation and were classified
as medium risk for neurotoxicity;
the phototherapy thresholds for
medium-risk newborns at 43 and
45 hours of life are 12.5 and
12.8 mg/dL.1,19 Thus, these infants
were correctly categorized by
using the 70% of phototherapy level
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decision rule but not with the
within 3 mg/dL rule. In addition,
1 newborn, also classified as medium
risk, who was 17 hours old at the
time of TSB measurement, had a TcB
level of 4.9 mg/dL and a TSB value
of 11.8 mg/dL. The phototherapy
threshold for a neonate at medium
risk for neurotoxicity at 17 hours of
life is 8.6 mg/dL.1,19 This newborn
was therefore misclassified by using
both the 70% of phototherapy level
and the within 3 mg/dL rules; the
newborn was not classified by using
the ≥75th percentile decision rule
because the infant was <18 hours old.
There were 169 TSB measurements
in sample 1 that were in the highrisk zone on the Bhutani nomogram
(19.1% [95% CI, 16.6–21.9]). The
percentages of blood draws avoided
with each of the decision rules
assessed in sample 1 are shown in
Table 4, and they ranged from 79.4%
for the ≥75th percentile decision
rule to 90.7% for the within 3 mg/dL
decision rule.
For sample 2, data were collected
on 913 eligible paired TcB-TSB
measurements; unlike sample 1,
each TcB value was linked to a TSB
level. The mean ± SD TSB value
was 6.5 ± 2.3 mg/dL, with a range
of 0.5 to 17.2 mg/dL. Of the 913
TSB levels that were collected from
newborns who were at least 12 hours
old, 8 (0.9%) were at/above the
AAP-recommended phototherapy
threshold; all of these values were
correctly identified by using each
of the decision rules (ie, the falsenegative rates were all 0%). The
percentages of blood draws avoided
applying each of the decision rules to
sample 2 are shown in Table 4.
In sample 1, based on the number
of “positive” TcB screens using
the ≥75th percentile, the 70% of
phototherapy level, and the within
3 mg/dL decision rules, and the
number of corresponding TSB
levels at/above the phototherapy
threshold, 26, 20, and 15 blood

TABLE 3 False-Negative Rates With Use of Different Decision Rules in Samples 1 and 2 for the
Outcomes of a TSB Value Above the Phototherapy Threshold or a TSB in the High-Risk Zone
Decision Rule

Sample 1
≥75th percentile

70% of
phototherapy
level
Within 3 mg/dL

≥75th percentile
70% of
phototherapy
level
Within 3 mg/dL
Sample 2
≥75th percentile

70% of
phototherapy
level
Within 3 mg/dL

≥75th percentile
70% of
phototherapy
level
Within 3 mg/dL
a

Outcome

Sample FalseNegative Rate, %
(95% CI)

PPV, % (95% CI)

NPV, % (95% CI)

6.9 (0.8–22.8)

3.8 (2.5–5.5)

98.9 (95.9–99.9)

3.2 (0.08–16.7)

4.9 (3.3–6.9)

99.7 (98.2–100.0)

9.7 (2.0–25.8)

6.6 (4.4–9.4)

99.4 (98.2–99.9)

5.9 (2.9–10.6)

22.5 (19.4–25.7)

94.3 (89.7–97.2)

12.4 (7.9–18.4)

25.0 (21.6–28.7)

92.8 (89.2–95.5)

High-risk zone
(n = 883)

25.4 (19.1–32.7)

42.0 (37.2–47.0)

91.1 (88.1–93.5)

Phototherapy
threshold
(n = 905)
Phototherapy
threshold
(n = 913)
Phototherapy
threshold
(n = 913)
High-risk zone
(n = 905)
High-risk zone
(n = 905)

0 (0–36.9)

2.4 (1.0–4.8)

100 (99.4–100)

0 (0–36.9)

3.7 (1.6–7.2)

100 (99.5–100)

0 (0–36.9)

5.4 (2.4–10.4)

100 (99.5–100)

8.1 (1.7–21.9)

11.4 (8.1–15.6)

99.5 (98.6–99.9)

10.8 (3.0–25.4)

15.6 (11.0–21.3)

99.4 (98.5–99.8)

27.0 (13.8–44.1)

18.8 (12.8–26.3)

98.7 (97.6–99.4)

Phototherapy
threshold
(n = 883)a
Phototherapy
threshold
(n = 911)
Phototherapy
threshold
(n = 911)
High-risk zone
(n = 883)
High-risk zone
(n = 883)

High-risk zone
(n = 905)

Number of TSB measurements included in the analysis.

TABLE 4 Percentages of Blood Draws Avoided for a TSB Level Because the TcB Screen Was Negative
Using Different Decision Rules in Samples 1 and 2
Decision Rule

Sample 1 Blood Draws Avoided, %
(95% CI)

Sample 2 Blood Draws Avoided, %
(95% CI)

≥75th percentile
70% of phototherapy level
Within 3 mg/dL

79.4 (78.5–80.4%)
84.7 (83.9–85.5%)
90.7 (90.1–91.4%)

67.2 (64.0–70.2%)
76.5 (73.6–79.2%)
83.8 (81.2–86.1%)

draws, respectively, would be needed
to identify 1 TSB level at/above the
phototherapy threshold. In sample 2,
using the same criteria, 37, 27, and
19 blood draws would be required.
There were no TSB levels in either
sample 1 or 2 that were at/above the
threshold for exchange transfusion as
recommended by the AAP.19

When comparing the 3 decision rules
statistically, the false-positive rate
was significantly higher using the
≥75th percentile decision rule than
either of the other 2 rules in both
sample 1 and sample 2 and with both
outcomes (P values ranging from
<.0001 to .007). For the outcome of
a TSB level above the phototherapy
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threshold, there was no significant
difference in false-negative rates
between any of the decision rules
when used with sample 1 (P = .31,
P = .30, and P = .62, respectively,
for the comparisons of the ≥75th
percentile vs 70% of phototherapy
level, ≥75th percentile vs within
3 mg/dL, and within 3 mg/dL vs
70% of phototherapy level rules).
However, for the secondary outcome
(identifying a newborn with a TSB
level in the high-risk zone on the
Bhutani nomogram), in sample 1,
the false-negative rate using the
≥75th percentile decision rule was
significantly lower than with the
70% of phototherapy level decision
rule (P = .009) or the within 3 mg/dL
decision rule (P = .0008). There were
no statistically significant differences
in false-negative rates in sample 2.

DISCUSSION
The results of the present study
suggest that, with the use of specific
decision rules, TcB measurement
can be used effectively to screen
newborns for jaundice during their
birth hospitalization. Use of all 3
of the decision rules yielded falsenegative rates <10% for the outcome
of a TSB above the phototherapy
threshold among those in sample
1 while eliminating the need for a
blood draw for the TSB level after
∼80% to 90% of TcB measurements.
Although there were no significant
differences in false-negative rates,
use of the ≥75th percentile decision
rule would lead to a blood draw for
a TSB level significantly more often
than the other rules evaluated.
In addition to newborns with TSB
levels above the phototherapy
threshold, it may be important
to identify those with levels in
the high-risk zone on the Bhutani
nomogram, even if the level does not
require immediate treatment, for the
purposes of planning appropriate
outpatient follow-up.1,19,20 Although
the ≥75th percentile decision rule

led to more unnecessary blood draws
than the other decision rules, it
correctly identified more newborns
with a TSB level in the high-risk zone
than the other 2 rules.
Because of the modest numbers of
TSB levels above the phototherapy
threshold in both samples, it is
difficult to compare the utility of the
different decision rules evaluated
in this study. However, our results
suggest that the 70% of phototherapy
level decision rule may be the most
useful in a variety of clinical settings
during the birth hospitalization
in that it eliminates the need for
more blood draws because of a
false-positive screen than the ≥75th
percentile rule while providing
false-negative rates that are, at least,
comparable to those of the other
decision rules. Use of the within
3 mg/dL rule might eliminate the
need for the most blood draws of
any of the evaluated decision rules,
and its false-negative rate was not
statistically different from that of
the 70% of phototherapy level rule,
suggesting that it may also be used
effectively. Overall, perhaps the
most striking finding of this study
is that none of the 3 decision rules
identified all newborns who had a
TSB level above the phototherapy
threshold or all newborns with a
TSB level in the high-risk zone on
the Bhutani nomogram. Thus, in a
newborn whose jaundice appears
on visual assessment to be more
significant than indicated by a TcB
measurement, a TSB level may still be
warranted.
With all of the decision rules, the
PPV of a positive TcB screen was
relatively low for each outcome.
Thus, use of any of the tested decision
rules would lead to an unnecessary
blood draw for a TSB level in a
large proportion of newborns, as
demonstrated by our finding that,
depending on the decision rule
used, 15 to 37 blood draws ordered
because of a positive TcB screen
would be required to identify a single

newborn with a TSB level for which
phototherapy is recommended. One
of the more interesting findings of
our study was that, even when the
TcB screen was positive when all 3
decision rules were applied, a TSB
level was only obtained 59% of the
time. This result could suggest that
no specific TcB screening decision
rule was consistently used across
the BORN sites. Alternatively, BORN
clinicians could have used criteria
for phototherapy initiation different
from those recommended by the
AAP. Previous research suggests
that clinicians inconsistently apply
the AAP guidelines for starting
phototherapy.21 It is possible that in
our study, many clinicians elected to
observe newborns with a TcB level
which indicated that the TSB level
could be at/above the recommended
phototherapy threshold, rather
than immediately obtaining a
confirmatory blood level. It is also
important to note that a TSB level
was obtained in conjunction with
11.1% of the TcB levels measured
for clinical purposes in sample 1.
Application of either the ≥75%
percentile or 70% of phototherapy
level decision rules would have led
to a substantially higher rate of blood
draws for a TSB level (ie, 21.6% and
15.3%, respectively), whereas use
of the within 3 mg/dL decision rule
would have resulted in a blood draw
after 9.3% of TcB levels in sample 1.
Our findings are compatible with
the results of previous research
on the utility of TcB measurement
as a screening tool for identifying
newborns with significant jaundice.
Bhutani et al5 assessed the utility
of the >75th percentile decision
rule among 419 newborns. There
were 23 newborns with a TSB
level in the high-risk zone; none of
these infants had a negative TcB
screen (ie, none had a TcB level
<75th percentile on the Bhutani
nomogram). However, the upper
limit of the 95% CI around a point
estimate of 0 with 23 measurements
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can be approximated at ∼15%, which
includes the point estimates for
false-negative rates for the ≥75th
percentile and 70% of phototherapy
level decision rules in both samples
1 and 2. In a Danish study, Ebbesen
et al6 assessed the effectiveness of
a decision rule by using the 70% of
the phototherapy threshold (based
on recommendations by the Danish
Pediatric Society) as the cutoff value
for defining a “positive” TcB screen
in premature and term newborns.
Among the group of 314 healthy term
and late pre-term infants included
in the study, only 3 had a TSB level
above the phototherapy threshold;
all of these infants had a positive
TcB screen. In this sample, use of a
70% of phototherapy level decision
rule would have obviated the need
for a blood draw in 80.6%. Finally,
the within 3 mg/dL decision rule is
a common sense–based approach to
TcB screening. To our knowledge,
there has been no previously
published validation of this decision
rule.

CONCLUSIONS
At the onset of this study, our goal
was to identify the “best” decision
rule that could be applied across
multiple settings. Unfortunately,
the results do not unequivocally
support the selection of 1 decision
rule over the others. The results of
the present study instead provide
insights on the strengths and
weaknesses of each of the 3 decision

rules that can be used in guiding
clinical decision-making.
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