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Abstract

Objective: To describe the situations in which urine drug screening is used in a Paediatric Emer-
gency Department (ED). An analysis is also made on its potential usefulness on whether it
changes the patient management, and if the results are confirmed by using specific techniques.
Methodology: A retrospective study was conducted on patients under the age of 18 attended
in the ED during 2014 and in whom urine drug screening was requested. Depending on the
potential capacity of the screening result to change patient management, two groups were
defined (potentially useful and not potentially useful).

Results: Urine drug screening was performed on a total of 161 patients. The screening was
considered not to be potentially useful in 87 (54.0%). This was because the clinical history
already explained the symptoms the patient had in 55 (34.1%) patients, in 29 (18.0%) because
the patient was asymptomatic, and in 3 (1.9%) because the suspected drug was not detectable
in the screening. The drug screening results changed the patient management in 5 (3.1%) cases.
A toxic substance was detected in 44 (27.3%). Two out of the 44 that were positive (2.1%) were
re-tested by specific techniques, and presence of the toxic substance was ruled out in both of
them (false positives).

Conclusions: Most of the drug screening tests are not justified, and it is very infrequent that
they change patient management. It is very rare that the results are confirmed using more
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Introduction

specific methods. Urine drug screening tests should be restricted to particular cases and if the
result has legal implications, or if the patient denies using the drug, it should be followed by a
specific toxicological study to provide a conclusive result.

© 2016 Asociacion Espaiola de Pediatria. Published by Elsevier Espafa, S.L.U. All rights
reserved.

Utilidad de las técnicas de cribado de toxicos en orina solicitadas desde el servicio de
urgencias de un hospital pediatrico

Resumen

Objetivo: Describir las situaciones en las que se solicita cribado toxicoldgico en orina desde un
servicio de urgencias pediatricas. Determinar si la prueba es potencialmente util, si conlleva
un cambio en el manejo del paciente y si los resultados se comprueban mediante técnicas
especificas.

Metodologia: Estudio retrospectivo de los pacientes menores de 18 anos atendidos en urgencias
durante el ano 2014 a los que se solicito cribado de toxicos en orina. Se definieron 2 grupos
en funcion de la potencial capacidad de modificar el manejo del paciente (potencial utilidad y
ausencia de utilidad).

Resultados: Se recogieron 161 pacientes. En 87 casos (54,0%) el cribado de toxicos se considerd
sin potencial utilidad. En 55 pacientes (34,1%) la falta de utilidad fue debida a que la anamnesis
ya explicaba la sintomatologia presente, en 29 (18,0%) a que el paciente se encontraba asin-
tomatico y en 3 (1,9%) a la sospecha de intoxicacion por una sustancia no detectable mediante
esta técnica. El resultado ocasioné un cambio de manejo en 5 casos (3,1%). Se detecto algun
toxico en 44 pacientes (27,3%). Se solicité confirmacion con técnicas especificas en 2 (1,2%).
Ambos fueron falsos positivos.

Conclusiones: La mayor parte de los cribados de toxicos solicitados no estan justificados y es
infrecuente que condicionen un cambio en el manejo del paciente. La confirmacion mediante
técnicas especificas es inusual. Su uso debe restringirse a casos concretos y, siempre que pueda
tener repercusiones legales o el paciente niegue el consumo, debe seguirse de un estudio
toxicologico especifico que aporte un resultado concluyente.

© 2016 Asociacion Espafola de Pediatria. Publicado por Elsevier Espafa, S.L.U. Todos los dere-
chos reservados.

2. Toassess whether performance of toxicology tests affects
how patients are managed.
3. To assess whether confirmation of results is requested

Urine drug screening is often requested in Paediatric Emer-
gency Departments (PEDs) for patients with symptoms
suggestive of poisoning. This type of screening is quick
and easy to perform, but has significant limitations. Chief
among them are the potential cross-reactivity with struc-
turally similar compounds (false positive), the potential for
false-negative results, and the influence of detection times
for the involved substance in urine, with positive results
not always corresponding to recent consumption.’~® Another
factor that needs to be considered is that the concentration
of urine may affect test results.>* Therefore, it is important
to ensure that results are interpreted correctly, considering
them tentative until they are confirmed by means of a tech-
nique with a higher specificity, such as mass spectrometry.?-8
The aims of this study were:

1. To describe the situations in which urine drug screening
is requested in the PED, determining those where it may
be useful and its performance is justified.

by the PED and analyse the occurrence of false positives
and/or negatives.

Methods

We conducted a retrospective study in the PED of a tertiary
women’s and children’s hospital that receives approximately
100,000 paediatric visits a year.

We included all patients aged less than 18 years seen
in the PED in 2014 that underwent urine drug screening. We
selected the sample by reviewing the Laboratory records for
rapid test orders.

This laboratory uses 2 types of methods to detect drugs
in urine:

1. Automated/semiquantitative methods: they pro-
duce a quantitative result, but results are reported
as positive or negative based on whether the
detected level exceeds a specific threshold for a
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substance. They are used to detect the presence of
amphetamines/methamphetamines, benzodiazepines,
cannabinoids, cocaine and opiates.

2. Non-automated/qualitative: performed on lateral
flow immunochromatography assay strips, they pro-
duce qualitative results (positive or negative) for
various substances simultaneously: amphetamines, tri-
cyclic antidepressants, barbiturates, benzodiazepines,
cocaine, phencyclidine, marihuana, methadone,
methamphetamine, methylenedioxymethamphetamine,
morphine and opiates.

We collected data by reviewing the electronic health
records of the patients.

We defined 2 groups based on the potential of the drug
screen to lead to changes in the management of the patient,
and therefore, whether performing the screen was or was
not justified. To determine the situations in which a drug
screen was potentially useful, we reviewed the indications
described in the literature’®'* and adapted them to the
paediatric population through a consensus process involving
all authors. We considered that a drug screen was potentially
useful and therefore was justified in the following situations:

1. Presence of cardiovascular, neurologic or psychiatric
symptoms in patients in who the findings of the history
does not justify the manifestations or exposure to an
unknown substance is suspected. In these cases, detec-
tion of a substance may guide the differential diagnosis,
always within the constraints of the method employed
for detection.

2. Patients who are in a coma in the context of alcohol
poisoning. In these cases, history taking cannot be used
to rule out consumption of other substances that may
require specific treatment.

3. Patients aged less than 12 years with suspected exposure
to an illicit drug (as this may result from a situation of
abuse or neglect) or older patients in which administra-
tion of a drug with criminal intent is suspected (chemical
submission). In these cases, the detection of substances
may have legal ramifications and the results of screening
must be confirmed.

We considered that screening was not useful and there-
fore the order not justified in cases in which:

1. The findings of history taking (usually involving the use
of substances) explain the presenting symptoms of the
patient.

2. The patient is asymptomatic.

3. Intoxication by or exposure to a substance that cannot
be detected by rapid laboratory tests is suspected.

We analysed the results of ordered tests and whether
they led to changes in the management of the patient.
Applying criteria used in previous studies,” we considered
that screen results led to a change of management in cases
in which receipt of results led to a specific therapeutic or
diagnostic intervention, a specific non-medical intervention,
or the discontinuation of an ongoing treatment.

We also analysed whether the results were confirmed by
means of specific techniques and the occurrence of false

positive results. In our hospital, the decision to submit a
sample to a specialised laboratory to confirm screen results
is made by the clinician in charge of the patient.

We analysed the data with the software SPSS version
21.0 (IBM; Chicago, IL, USA). We have described quanti-
tative variables by means of the median and interquartile
range (IQR), and categorical variables by means of absolute
frequencies and percentages.

The study was approved by the Research Ethics Commit-
tee of the hospital.

Results

In the period under study, the emergency department
received 99,941 visits, and a urine drug screen was
requestedin 161 (0.2%). In 85 of these cases (52.8%), the rea-
son for visiting the PED was suspected poisoning. The median
age of these patients was 15.1 years (IQR, 13.3-16.2); 99
(61.5%) were female. Eighty patients (49.7%) arrived to the
PED through emergency medical services.

In 87 cases (54.0%), we considered that urine drug
screening did not have the potential to be useful, so that
ordering it was not justified. Table 1 shows the distribution
of patients in the 6 clinical situations previously described.

We concluded that drug screening results had led to a
change in management in 5 cases (3.1%). These involved, on
one hand, 4 adolescent patients that presented to the PED
with symptoms associated with substance use but who did
not report such use. The positive results (for cannabis in 3
and opiates in 1) led to the filing of a legal report and, in
the opiates case, to referral to social services. The other
case corresponded to a girl aged 9 years that presented
with disorientation and who tested positive for benzodi-
azepines and cannabis. These results led to, on one hand,

Table 1 Distribution of patients based on the potential
usefulness of urine drug screening (n=161).
Clinical situation n (%)
Not useful (unjustified) 87 (54.0)
Patients in whom the findings of the 55 (34.1)
anamnesis explain current symptoms
Asymptomatic patients 29 (18.0)
Patients suspected to have consumed or 3(1.9)
be intoxicated by a substance that cannot
be detected by rapid laboratory tests
Potentially useful (justified) 74 (46.0)
Presence of cardiovascular, neurologic or 61 (37.9)
psychiatric symptoms in patients, where
history findings do not justify the
presenting symptoms or exposure to an
unidentified substance is suspected
Patients who are in a coma in the context 13 (8.1)

of alcohol poisoning

Patients aged less than 12 years with 0 (0)
suspected exposure to an illicit drug, or

older patients in whom administration of

a drug with criminal intent is suspected

(chemical submission)




22

N. Ferrer Bosch et al.

admission to hospital to better assess her condition and, on
the other, submission of the sample to a specialised labora-
tory for confirmation of results. These 5 patients were part
of the group in which the test was considered potentially
useful, specifically in the clinical situation with ‘‘presence
of cardiovascular, neurologic or psychiatric symptoms in
patients in who the findings of the history does not justify
the manifestations or exposure to an unknown substance is
suspected.’’ We did not identify any cases in which a spe-
cific treatment was initiated on account of the toxicology
results.

The results of urine drug screening were positive in
44 patients (27.3%). Of these, 23 (52.2%) were positive
for cannabis, 22 (50.0%) for benzodiazepines, 2 (4.5%) for
amphetamines and 1(2.3%) for opiates. Three samples (6.8%)
tested positive for more than 1 substance. All patients with
positive results were adolescents (aged 13-17 years), except
a girl aged 9 years.

In 2 cases, the sample was submitted to the reference
toxicology laboratory for confirmation. In both cases, the
results turned out to be false positives. They involved
an adolescent patient whose emergency laboratory screen
detected amphetamine, the presence of which was not con-
firmed by mass chromatography, and the girl aged 9 years
presenting with disorientation, in who the urine screen
detected benzodiazepines and cannabis, and only the pres-
ence of benzodiazepines was subsequently confirmed.

Adifferent department was consulted in 68 cases (42.2%),
and more than one other department was consulted in 3
cases (1.9%). The most frequently consulted departments,
in decreasing order, were: psychiatry, in 47 patients (29.2%),
social work in 7 (4.3%), traumatology in 5 (3.1%), neurology
in 5 (3.1%), surgery in 4 (2.5%) and gynaecology in 3 (1.9%).

Ninety-two patients (57.1%) were discharged home from
the PED, 57 (35.4%) were admitted to an inpatient ward, and
5 (3.1%) were admitted to the paediatric intensive care unit
with severe neurologic manifestations. Four patients (2.5%)
were referred to the outpatient social work clinic or to the
regional mental health centre for children and youth, and
2 (1.2%) were referred to other hospitals. The outcome was
favourable in 160 patients and unknown in 1 patient that left
the PED without the approval of the physician in charge.

Discussion

The results presented above demonstrate that most toxi-
cology screens ordered by the PED of the hospital under
study did not contribute information that was useful for the
management of the patient, and therefore seemed unjus-
tified. These findings confirm that the usefulness of urine
drug screens in the management of poisoned patients is very
limited and overestimated.

Previous studies in the paediatric population have
reached similar conclusions. Thus, in a retrospective study
of 338 cases, Sugarman et al. found that toxicology test-
ing had only resulted in changes to management in 3 cases
(0.9%).” Another retrospective study by Belson and Simon
that reviewed 463 screens found only 7 (1.5%) whose results
were clinically relevant, and none that led to initiation
or withdrawal of a treatment.® Belson et al. performed a
prospective study in which they asked physicians whether

the toxicology tests they had ordered had ultimately been
useful, and found that qualitative tests did not lead to
changes in patient management." Similarly, Wang et al.
performed a retrospective analysis of 62 urine drug tests
in 2013, and found that the results of 3 (4.8%) had led to
changes in the clinical approach, with referral of patients
for a social work consultation.'?

In our sample, only 3.1% of screens resulted in changes
in the approach to management, consistent with the per-
centages previously reported in the literature. Furthermore,
we analysed the potential usefulness of the testing method
based on the clinical situation and independently of the
actual results, and consider that the screen had the poten-
tial to be useful in half of the cases.

In one third of the patients that underwent urine drug
screening at the PED, the findings of the anamnesis were
consistent with the presenting symptoms. This suggests that
in many cases the sole purpose of the urine screen is to
corroborate what has already been found in the anamnesis,
even though it seems illogical to question self-reported sub-
stance use in adolescents. Fortu et al. demonstrated that
self-reporting of illicit substance use in 385 patients who
received care for behavioural changes at a PED was strongly
correlated with the results of urine toxicology tests and that
the results of the latter did not affect their management.'3
On the other hand, if the aim of the clinician is to obtain
laboratory evidence of substance use due to potential legal
ramifications, specific drug tests should be used.?*

Eighteen percent of the patients that underwent urine
drug screening were asymptomatic. It is important to take
into account that a positive result in an asymptomatic
patient may correspond to non-recent use or be a false pos-
itive, and therefore testing is not recommended in these
patients.'®' When a substance use habit is suspected,
patients should be managed in a more suitable health care
setting, and their care should not be based on the results of
tests with such limited sensitivity and specificity.

Lastly, in 1.9% of tested patients, the substance sus-
pected to have been ingested or have caused intoxication
could not be detected by the methods used. This suggests
that in some instances clinicians order urine toxicology
tests without knowing which substances can actually be
detected in the affiliated laboratory. This issue was already
described a few years ago by Durback et al.," who demon-
strated that a high percentage of the surveyed clinicians
were unable to correctly identify the drugs that could be
detected by the urine toxicology tests performed in their
own hospitals. These results highlight the need to improve
the multidisciplinary approach to these patients, and that
the latter requires effective communication between emer-
gency physicians and laboratory personnel.

In our case series, further testing was performed to con-
firm screening results in only 2 cases. These were cases
in which the screen results were positive and the clinical
manifestations were compatible with the presence of the
detected drug. However, both turned out to be false posi-
tives.

The confirmation of screen results by specific drug
tests is always advisable, but entails a significant use
of resources. For this reason, we recommend ordering
toxicology screening only in select cases, with cautious
interpretation of its results and confirmation of any positive
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results that are not confirmed by the anamnesis (the patient
denies consumption of the substance) or that may have legal
ramifications.>'%' Other authors recommend confirmatory
testing in any case where screen results may lead to changes
in management.“ In our opinion, a patient’s self-report of
substance use is of great diagnostic value, making confirma-
tion unnecessary in such cases.

Our findings reveal aspects that can be improved in
the use of urine drug screening in the PED under study.
In addition to improving knowledge of the currently exist-
ing protocol, other possible improvements could include
face-to-face training sessions and performance of surveys
followed by a discussion of their results.

There are limitations to this study. First of all, its ret-
rospective design may have resulted in data losses. This
limitation is particularly relevant in the assessment of
whether performance of the tests resulted in changes in
patient management, as it is possible that changes in
approach occurred that were not documented in the emer-
gency department records. In any case, the electronic
health records of the PED document every medical pre-
scription, every ordered diagnostic test and its results, the
referral to other services and the filing of legal reports, so
that most interventions are actually documented. The retro-
spective design did not allow us to assess whether patients
denied consuming the detected substance (and therefore
whether confirmatory testing was indicated), as this infor-
mation is not routinely recorded in emergency department
records.

Furthermore, our study is based on a single hospi-
tal, whose results cannot be generalised. Nevertheless, it
allowed the identification of opportunities for improvement
in the use of toxicology testing in the PED under study, and
the design of strategies to that end.

Lastly, we established the situations in which the results
of toxicology testing could be useful based on the existing
literature and by consensus, and therefore they may not
be applicable to other contexts. Nevertheless, there is evi-
dence that the application of specific indications for drug
screening is associated with a higher rate of positive results
and associated changes in management,’ so it would be
advisable for every PED to have a protocol for the use of
these methods.

Based on our findings, it could be inferred that most of
the urine drug tests ordered by a PED do not result in changes
to patient management, and lack the potential to do so, and
are therefore unnecessary. Furthermore, the occurrence of
false positives and the infrequent confirmation of results
may give rise to management errors.

Specific indications for ordering these tests are needed,
as well as the collaboration of the emergency and laboratory
services so that paediatricians have updated information
on the available rapid toxicology tests and their limita-
tions. This would prevent the ordering of tests in cases in
which it is not indicated, reducing health care costs and the

consequences that result from the incorrect interpretation
of results.
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