
Summary 

Background and aim: Each analytical activity, including those carried
out in Point of Care (POCT) must be, at law, under the control of
Laboratory Medicine. Before the implementation of the rapid tetanus
quick stick (TQS) test for the evaluation of the specific tetanus immu-
nisation, a multi-disciplinary and multi-professional group was created.
The aim of this study was to evaluate the ability of Emergency
Department (ED) staff to manage and correctly understand the result of
TQS test in POCT.

Materials and Methods: This analysis took into consideration 152
patients admitted to ED with traumatic wounds; information on the
state of tetanus immunisation at their arrival wasn’t recorded. Blood
sample analysis was performed twice. The Laboratory confirmed a
100% concordance between their results and ELISA test (standard cri-
terion). Study design consisted of 2 phases: the first one (50 test) to
preliminarily evaluate if any corrective action or improvement of pro-
cedures is required, and the second one (102 tests) to confirm the
quality of corrective actions.

Results: The concordance of results between TQS test in
Laboratory and POCT test in ED was 80% in the first phase and 95%
in the second one.

Conclusions: The use of the rapid TQS test is a valuable tool; how-
ever, to avoid serious mistakes of interpretation, periodic checks on
the quality of the results must be arranged.

Introduction

Tetanus is an acute, often fatal, infection caused by Clostridium
tetani, a gram positive, anaerobic and spore-forming bacillus (1,8).

It is well known that tetanus is sporadic in several industrialised
countries; the availability of highly-safe and effective childhood pri-
mary vaccination programs has made a major contribution to the dras-
tic reduction of morbidity and deaths, although an increasing number
of cases still occur among the elderly (7).

Tetanus remains significantly prevalent in developing countries,
where mortality is high particularly among the neonates (9).

In 2010 (the last year for which data are available), in Europe, case
rate was as low as 0.02 per 100.000 population, while the Italian case
rate was approximately 0.09 per 100.000. Italy has been continuously
reporting the highest member of tetanus cases since 2006, ranging
between 53-64 cases per year (2).

C. tetani is a common soil bacterium, its spores are ubiquitous in
nature and are found in the soil and in the intestines and faeces of
animals and humans. The production of spores allows the microorgan-
ism to remain in hostile environments (soil, metal) for years.

When the spore is transformed into the vegetative form, it is able to
produce two toxins: the tetanolysin with haemolytic activity and the
tetanospasmin (or tetanus toxin), a thermolabile protein highly viru-
lent, neurotoxic, causing the clinical symptoms of the disease.

Tetanospasmin penetrates in the axons and goes back to the neu-
rons of the spinal cord and brain stem, reaching the terminations
of the movement secreting inhibitory glycine and GABA and caus-
ing the destruction of the apparatus protein, responsible for the
release of these two neurotransmitters. The clinical outcome of this
process is the spastic paralysis caused by lack of motor inhibition,
with simultaneous contraction of agonist and antagonist muscles.
The results can be fatal when the paralysis affects the respiratory
muscles.

The incubation period for tetanus varies from 3 to 21 days.
Generally, the shorter the incubation period is, the more severe the
clinical course is.
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The most common symptoms include fever, headache, irritability
and pain at the site of inoculation. The beginning of the period of
state (period of clinical manifestations) is identified by the appear-
ance of tonic contractions. Generalized tetanus is the most common
form (compared to chefalic, localized and neonatal tetanus) and is
seen in 80% of cases. Trismus is often the presenting symptom,
caused by severe contraction of the masseter, leading to the lay term
lockjaw. Classic advanced signs of tetanospasm are opisthotonus
(severe contraction of muscle in hyperextention) and risus sardon-
icus, literally the sardonic smile (2). The diagnosis of tetanus is made
on a clinical basis.

The spores can penetrate the human body through penetrating
wounds (barbed-wire) or grazes (falls, glass, stones, agricultural tools).
Further attention should be given to scratches caused by rose thorns.

The traumatic wounds represent a significant proportion among the
accesses to the Emergency Department (ED, about 5.4%). In 10.3% of
all patients, procedures regarding wound care occur.

In case of traumatic injury, before proceeding to tetanus prophylaxis,
the immunization status of patients should be checked through the
consultation of clinical documentation confirming vaccination/recall of
vaccination (usually available in 1% of cases). In absence of reliable
data we resort to a medical history (10). 

The tetanus vaccination status of a patient is often difficult to be
established, especially when the patient is unable to remember if there
has been a vaccination/recall of vaccination or mistake tetanus vacci-
nation with other types of vaccination or different intravenous thera-
pies. The patient may also be unconscious, intoxicated or with cogni-
tive deficits, cannot understand Italian or may have never had a full
vaccination cycle. In these cases, it is helpful to use a quick test to
assess the immune status of the patient (3). 

The World Health Organization acknowledges the ELISA test as the
standard criterion, with a threshold of 0.1 IU/mL, to diagnose tetanus
immunization status. This threshold is 10 times higher than the serum
antitoxin level considered to be protective (5). It is a quantitative
method that provides guidance on the need for basic immunization or
a booster vaccine. ELISA is not readily available in ED.

TQS (Tetanus Quick Stick), instead, is a rapid test in immunochro-
matography, which has already been used for several years in Europe,
especially in France; it shows in 10 minutes if the antibody level is
above 0.1 IU/mL or not.

The TQS test allows to evaluate the immune status of patients with
traumatic injury and to avoid under/over immunization in the absence
of reliable information on their specific vaccination status.

The purpose of this paper is to describe some aspects considered
critical in the implementation of the rapid test TQS at ED in the
Hospital of Alexandria, Italy.

POCT (Point of Care Testing) means that a laboratory test is per-
formed by health staff who do not have any formal qualification regard-
ing such activities, through the use of easy-to-use instrumentation,
usually in blood whole.

Materials and Methods

The Laboratory Medicine, in order to analyse all aspects of the man-
agement and plan correctly the interventions, has established a work-
ing group consisting of  a doctor and a nurse of ED, a microbiologist
and a laboratory technician.

The team has defined all organizational aspects related to the imple-
mentation of the rapid test TQS in POCT such as: analysis of scientific
literature, workloads, staff training, supply management, quality con-
trol, clinical audit, tracking results, cost analysis. The analysis was car-
ried out early in the year 2013.

After the training of clinical operators (11 doctors and 30 nurses),
the test TQS was introduced on an experimental basis in the ED, after
verification of the analytical concordance of 100% with the gold stan-
dard ELISA test. The goal of our work was to evaluate the ability of staff
to manage ED and interpret correctly the test result TQS in POCT,
before its final implementation.

The analysis has taken into consideration 152 samples of patients
referred in the ED with traumatic wounds; it was not possible to get
information on their state of tetanus immunization. Sampling was per-
formed in duplicate: the same sample was performed with the same
test both in ED and in Laboratory.

The reagents used were the following. 
Rapid test in immunochromatography: TQS tetanus quick stick

(Nephrotek Laboratory, Rungis, France). The test is positive when the
blood sample is an antibody titre of at least 0.1 IU/mL (6,11). The test is
positive with titles ≥0.1 IU/mL of serum and ≥0.2 IU/mL of whole blood.

Immunoassay test: Serion ELISA Classic Tetanus IGG (Institut
Virion/Serion GmbH, Würzburg, Germany). It’s a quantitative test
which allows to determine the immune status of the patient by provid-
ing directions for the use of immunoprophylaxis.

Results

In 2013, 152 samples from patients referred to ED with traumatic
injury were evaluated; their status of immunization was unknown but
the total number of samples was confirmed in ELISA with the concor-
dance of 100% by Medicine Laboratory. It was chosen to analyse the
first 50 samples, in order to evaluate any corrective action or improve-
ment of procedures.

Out of 50 samples, 40 (80%) were concordant between TQS per-
formed in POCT and TQS in Laboratory. In 10 cases results are discor-
dant because they were interpreted as negative in POCT and as posi-
tive in the Laboratory. Of these 8 samples tests showed a weak result in
the test region (T-line) and the confirmation in ELISA showed antibody
titles between 0.1 and 0.5 IU/mL; in the other 2 cases the test region (T-
line) was well defined, leaving no doubts as to interpretation on the
positive test (Tables 1 and 2).

After returning the results of the study to the ED staff, it was decided
to train again all nurses and doctors on the correct reading and inter-
pretation of the test.

In the second phase were evaluated 102 samples and the concor-
dance between POCT and Laboratory test get on from 80% to 95%.

The discordant cases were 5: in 2 cases, the tests performed in ED
TQS was interpreted as negative, while the same TQS test performed
in the laboratory was taken as positive; tests showed a weak band in
the test and confirmation in ELISA antibody titres showed between
0.1 and 0.5 IU/mL and in 3 cases the test run in TQS ED was inter-
preted as positive while the same TQS test performed in the labora-
tory was negative; tests did not show any band in the test and confir-
mation in ELISA did not show the presence of antibodies (Tables 1
and 2).

Discussion

If the immune status of patients presenting in ED with traumatic
wounds is unknown, it is often impossible to avoid over/under immu-
nization, therefore it is useful to perform a quick test in POCT able to
discriminate patients with antibody title of at least 0.1 IU/mL, title con-
sidered protective.

The TQS test performed in the laboratory shows a 100% concordance
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with the gold standard in the ELISA test and it is therefore reliable.
The management of the test TQS in ED presents difficulties related

to the interpretation of the analytical result probably related to the
organizational complexity of the setting operating (overcrowding, high
turnover of staff etc).

The percentage of agreement between the results increase in the
second phase of the study, after the involvement of all the staff of ED,
underlining the need for constant feedback between the Laboratory and
the ED. It is clear that the responsibility for all activities of Laboratory
Medicine included POCT can be attributed to the Director of the
Laboratory, who can use subordinate operators, even functionally, to
obtain a periodic check of the correct execution of all the rapid tests
introduced in POCT, although simple to perform and interpretation, in
order to avoid serious mistakes.

Conclusions

The use of a rapid diagnostic Point of Care test for the evaluation of
patients’ tetanus immunisation state, is a valuable tool to avoid
over/under immunisation against tetanus toxin; however, it is neces-
sary to program periodic checks on the quality of the results (4).
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Table 1. Comparison between Tetanus Quick Stick (TQS) test in Emergency Department (ED) and Tetanus Quick Stick test in
Laboratory before and after training.

Sample                                   TQS                          Discordant                        ELISA                               TQS                          Discordant 
                                               (ED)                             sample                 (Laboratory) UI/mL            (Laboratory)                      sample

Before training

Positive                                                  31                                                0                                                41                                               41                                                0
Negative                                                19                                               10                                                9                                                 9                                                 0
Total                                                       50                                               10                                               50                                               50                                                0

After training

Positive                                                  69                                                2                                                70                                               70                                                0
Negative                                                33                                                3                                                32                                               32                                                0
Total                                                      102                                               5                                               102                                             102                                               0

Table 2. Comparison between Tetanus Quick Stick (TQS) test and
ELISA test in Laboratory before and after training.

Sample                       TQS                 ELISA                         TQS
                                  (ED)     (Laboratory) UI/mL      (Laboratory)

Before training

1                                        Negative                      4.85                                Positive
2                                        Negative                       0.4                                 Positive
3                                        Negative                      0.21                                Positive
4                                        Negative                      0.27                           Weak positive
5                                        Negative                      0.51                                Positive
6                                        Negative                      0.22                           Weak positive
7                                        Negative                      0.21                           Weak positive
8                                        Negative                     >500                               Positive
9                                        Negative                      0.42                                Positive
10                                      Negative                      0.58                                Positive

After training

1                                         Positive                      0.072                               Negative
2                                         Positive                         0                                  Negative
3                                        Negative                      0.97                                Positive
4                                        Negative                       0.2                                    Weak
5                                        Negative                      0.73                                Positive
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