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SUMMARY

Latex hypersensitivity is a major cause of anaphylaxis during anaesthesia. Patients with spina bifida, health care or
rubber industry workers have been considered at risk for latex sensitization. By analogy, the existence of other at-risk
subsets of patients with latex exposure due to frequent surgical procedures has been suggested.

The aim of this study was to evaluate the prevalence of latex sensitization in a cohort of adult patients with spinal

cord injury and repeated latex exposure.

Forty-two adult patients with spinal cord injury were studied and retrospectively compared to a group of 30 children

with spina bifida evaluated using a similar protocol.

Fatients were administered a questionnaire concerning history of latex hypersensitivity, atopy, and surgical
procedures. Latex sensitivity was investigated by skin prick-tests and latex-specific IgE assay. The search for atopy was
based on in vivo and in vitro tests against a panel of environmental allergens.

No chronic spinal cord injured patient had a history of latex allergy. When compared with spina bifida, the number
of surgical procedures was not statistically different. Although not significantly different, the prevalence of atopy was
higher in spina bifida patients. The high level of latex sensitization in spina bifida patients contrasted sharply with the
absence of sensitization observed on both skin and in vitro tests in patients with spinal cord injury (P<0.0001).

This study confirms that adult patients with chronic neurologic defects resulting from spinal cord injury exhibit a
low risk of latex sensitization. These results suggest that considering adult patients with repeated surgical procedures
as a group at risk for latex sensitization because of a high degree of latex exposure should be re-examined.
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Over the last two decades, [atex hypersensitivity
has emerged as a major cause of anaphylaxis during
anaesthesia'’. Several distinct populations have been
considered at risk, leading to detailed recommenda-
tions concerning the diagnosis of sensitization and
the prevention of adverse reactions before anaes-
thesia and surgery’. Among these populations are
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patients who have been repeatedly exposed to latex,
such as patients with spina bifida***, health care'*" or
rubber industry workers”. A history of atopy>*'*'™
has been recognized as an additional risk factor for
latex sensitization in these populations.

As with all allergens, the longer the exposure, the
greater the number of sensitized individuals™. Thus,
among the various risk factors proposed for latex sen-
sitization in children with spina bifida, the frequency
of latex exposure during multiple surgical procedures,
bladder catheterization or rectal disimpaction has
been incriminated”. Based on these observations, the
existence of other at-risk subsets of patients who
undergo frequent surgical or medical procedures
such as haemodialysis” or supportive procedures in
chronic neurologic defect conditions™ has been sug-
gested. Nevertheless, recent studies aimed at con-
firming this increased risk for latex sensitization
remained negative”*. Several reasons could explain
these negative results including the different at-risk
populations studied, or the methods used to detect
sensitization. This could be the case in the series of
adult patients suffering from acquired neurologic
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defects reported by Konz et al, where latex sensitiza-
tion assessment was limited to latex-specific IgE
antibody titre determination®.

[t is important to precisely define at-risk popula-
tions in order to improve the efficacy and cost-
effectiveness policy concerning preoperative allergy
assessment, surgery in latex-free environment or
reduced latex exposure. The aim of this study was to
evaluate the prevalence of latex sensitization assessed
by combined skin and in vitro immunologic tests in a
cohort of adult patients with spinal cord injury. These
results were compared with those previously obtained
in a series of children with spina bifida evaluated
according to a similar protocol".

PATIENTS AND METHODS

Forty-two adult patients, paraplegic or quadri-
plegic as a result of spinal cord injury and admitted
to the neurologic rehabilitation unit or the neuro-
surgical department of the Nancy University
Hospital, were involved in the study between July 1,
1994 and Scptember 1, 1997. This protocol was
approved by the local Ethical Committee. Informed
consent was obtained from each patient.

These paticnts were retrospectively compared with
a group of 30 children with spina bifida evaluated
according to a similar protocol*.

Basic Information

Patients were administered a questionnaire which
elicited an overview of the patient’s medical condi-
tion and assessed the history of latex hypersensitivity
including itching, hives, rhinoconjunctivitis, broncho-
spasm, angioedema or anaphylaxis. The question-
naire also documented the number of surgical proce-
dures, as well as the frequency of bladder and rectal
manipulations with latex devices (e.g., catheterization
and rectal disimpaction). Coexisting atopic condi-
tions, including history of allergies, asthma, allergic
rhinitis, rhinoconjunctivitis, atopic dermatitis, and
food sensitivity were also recorded.

Immunologic Studies

Latex sensitivity testing was carried out using both
in vivo and in vitro methods. The investigation in-
cluded prick-tests with three different varieties of
latex: an ammoniated natural rubber latex emulsion
(Porges S.A., Sarlat, France), and two commercial
fresh natural rubber latex extracts (Stallergenes SA,
France and Allerbio, France). Skin prick testing was
performed according to standard procedures on the
volar side of the forearm. A 9% (w/vol) solution of

codeine phosphate was used as a positive control, and
saline solution as a negative control. A test was
considered positive if the saline test used as control
was negative and the diameter of the wheal after
15 minutes was at least half that obtained with the
positive control.

In vitro testing for latex-specific IgE was carried
out using RAST (Pharmacia Cap System™,
Pharmacia, France) according to manufacturer’s
instructions. Values of allergen-specific IgE above
0.35 kU/t were considered to be positive.

The search for atopy was based on in vivo and in
vitro tests. Skin-prick tests were performed with com-
mon inhalant allergen extracts (house dust mites:
Dermatophagoides pteronyssinus, Dermatophagoides
farinae, cat and dog epithelia, graminae pollens,
Stallergenes SA, France). In addition, an in vitro test
for common inhalants-specific IgE was systematically
carried out (Phadiatop®, Pharmacia, Sweden). Atopy
was diagnosed by the presence of one or more posi-
tive prick tests of common inhalant allergens and/or
positive Phadiatop® test.

Statistical Analysis

Statistical analysis was performed with the Staview
IV® software (Abacus Concepts, Berkeley, CA,
U.S.A.). Results are presented as mean and range.
Comparisons between groups were achieved by the
Fisher exact test. The criterion of significance was
P<0.05.

RESULTS

The main results arc summarized in Table 1. These
results were compared with data obtained in a series
of 30 spina bifida children investigated with a similar
protocol and previously published by our group™.

TABLE 1
Patient characteristics

Spinal cord injury Spina bifida
Number of patients 42 30
Age 33 (20-64) 10 (5-16)*
Surgical procedures 6 (1-23) 9 (5-21)
Atopy 12 (29%) 14 (46%)
Latex intolerance 2 1

Latex sensitization 0 12 (40%)*

Results are presented as mean (range).
*P<0.05.

As expected, a significant difference was observed
between the two groups regarding the age. The mean
age of the adult patients was 33 years (range 20 to 64),
when it was only 10 years (range 5 to 16) in spina
bifida children.

The clinical evaluation revealed that none of the
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adults had a history of latex allergy. A clinical latex
intolerance (contact urticaria) was suspected in two
adults, and in only one of the children.

The prevalence of atopy, based on the question-
naire and skin and in vitro tests results, was estimated
at 29% (12/42). Four patients had a history of asthma,
five had a history of aeroallergy, and three had a
history of dermatitis. Skin prick-tests were positive in
all cases of atopy, when specific IgE assay for inhalant
allergens were positive in seven atopic subjects, and
negative in the remaining atopic patients. Although
not significantly different, the prevalence of atopy
was higher in spina bifida patients 40% (12/30).
Moreover, atopy was present in 10 out of 12 spina
bifida patients sensitized to latex (83%).

The number of surgical procedures was not statisti-
cally different between the two series of patients.
Patients with spinal cord injury averaged six opera-
tions after the initial trauma, with the number of
operations ranging from one to 23, whereas patients
with spina bifida had an average of nine operations
with a range from five to 21. Bladder catheterization
was performed in all adult patients (mean cumulative
duration four years [range 1 to 24]), and in half of the
spina bifida children. No differences were observed
regarding the presence of catheterization in spina
bifida children with respect to latex sensitization.

No adverse reactions were reported during the
skin-testing procedures in either group. Both skin and
in vitro tests for latex sensitization were negative in
all adult spinal cord-injured patients. On the con-
trary, there was a high level of sensitization in spina
bifida patients (12 out of 30), which contrasted
sharply with the absence of sensitization toward latex
in patients suffering from spinal cord injury
(P<0.0001).

DISCUSSION

This study confirms that adult patients with chronic
neurologic defects resulting from spinal cord injury,
despite recurrent and sustained latex exposure
through surgical interventions and prolonged urinary
catheterization, exhibit a significantly lower risk of
latex sensitization, when compared with a group of
spina bifida children. These results underline the
need for carefully defining an at-risk population,
prior to recommending any systematic preoperative
allergy assessment before anaesthesia. The definition
of patients with repeated surgical procedures as a
group at risk of latex sensitization extrapolated from
observations on spina bifida children or other groups
considered at risk because of a high degrec of latex
exposure should be re-examined.
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Our results further confirm those previously
reported by Konz et al, who found a significantly
lower rate of sensitization against latex in patients
suffering from spinal cord injury, when compared
with a group of children with spina bifida®. However
these observations were based on responses to a
questionnaire and on latex-specific IgE antibody
evaluation, without reported skin testing of latex
antigen in the spinal cord injured group, raising
the question of a possible underestimation of latex
sensitization.

Latex Allergy Diagnosis

The diagnosis of IgE-mediated latex hypersensi-
tivity is based on clinical history and the demonstra-
tion of an IgE-mediated pathogenesis by specific
immunologic tests”. Careful history taking is essential
when diagnosing latex allergy. Unfortunately, even a
thorough questionnaire will not identify all latex
allergic patients*’. Therefore, additional immuno-
logical investigations are required.

At present, in vitro measurement of serum latex-
specific IgE can be performed by RAST, AlaSTAT,
various Elisa methods and other IgE-binding tech-
niques such as immunoelectrophoresis, immunospot
and immunodotblotting. However, the sensitivities
and specificities of these tests vary and are not
optimal, possibly due to deficiencies and biological
variations in natural latex allergen sources, cross-
reactivity with other IgE antibodies or an improperly
selected threshold of the assay**. In addition, their
sensitivity and specificity have been reported to be
highly dependent on the population being studied”.
Unfortunately, there is no universally accepted stan-
dardized serum test to assess Type I latex allergy.
Nevertheless, a recent report has indicated some
advantages of the test used in the present study, in
anaesthesia personnel™.

Because latex-specific IgE assay sensitivity has
been reported to be low in some studies*, intra-
dermal skin testing of latex antigen is usually re-
garded as the most useful confirmatory test™*. High
sensitivity and specificity levels ranging from 93 to
100% and 82 to 99% respectively have been re-
ported™*#3_ Nevertheless, latex allergy stems from a
large variety of proteins, which could differ in their
relative antigenicity and could vary widely in their
relative abundance in the preparations used for skin
testing. Recently, Hamilton et al® in a phase I/II
clinical study, observed equivalent diagnostic
accuracy (sensitivity and specificity) with natural
latex, ammoniated latex, and rubber glove extracts
skin test reagents. Nevertheless, in this study, dif-

——

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



396 P. M. MERTES, C. MOUTON ET AL

ferent sources of latex allergen were used to
further enhance skin-prick test sensitivity. Finally, if
anaphylactic events after epicutaneous skin testing
have been previously reported*™, in more recent
studies™**** adverse effects were absent or only rarely
observed, and were not observed in the patients
reported in the present study.

Differences Between Spinal Cord-Injured Patients
and Other At-Risk Populations

It is widely acknowledged that patients having
undergone multiple surgical procedures, as well as
atopic individuals, should be considered as groups at
risk for latex sensitization®. This may have important
consequences via the extension of recommendations
for systematic screening for latex sensitization before
surgery in multi-operated patients. These considera-
tions mainly rely on observations made in well-
defined risk groups with a high degree of exposure to
latex such as health care workers"***, or patients
with myelomeningocele®™ >,

In the health care workers group, a prevalence of
latex sensitization ranging from 2.6 to 12.1% based on
latex skin-prick testing has been observed**. This
sensitization was associated with a high frequency of
work-related symptoms™, and in particular with latex-
induced occupational asthma confirmed with specific
inhalation challenge documented in 2.5% of health
care workers™.

Atopy is also usually regarded as an important pre-
disposing factor for latex sensitization. A cumulative
risk for an IgE-mediated latex allergy has been
observed in atopic health care workers'**** atopy
ranging from 58 to 67% in latex-sensitive hospital
personnel™*. It has been estimated that the presence
of atopy increases the risk of latex sensitization from
a factor ranging from 4.4 to 25%.

Our results indicate important differences when
compared with the above-mentioned at-risk groups.
In our series, despite a documented high degree of
latex exposure, latex sensitization was undetectable
both on skin and specific-IgE testing. These results
are similar to those previously reported in unselected
patients prick-tested before surgery (0.12%)*. The
differences we observed persist even when atopic sub-
jects where considered. In our study, atopic patients
do not exhibit sensitization towards latex.

Moreover, the observation of higher levels of latex
sensitization in the general population than pre-
viously expected™*, compared with a low rate of peri-
operative reaction to latex, has already raised
questions regarding the need for systematic screening
in atopic patients. In addition, sensitization without

symptoms of latex allergy does not mean that an
allergic reaction will occur®™. The clinical significance
of prick tests and specific IgE to latex has also been
questioned. Their positivity reflect an IgE-dependent
sensitivity but does not necessary indicate a clinical
allergy™*. Therefore, in our opinion, on the basis of
the results reported here, the interest in systematic
preoperative screening for latex sensitization in
adult patients having experienced multiple surgical
procedures, even in the case of atopy, should be
reconsidered.

Finally, the differences observed between our
patients and health care workers suggest that other
factors such as the route of exposure and the number
of particles can contribute to latex sensitization.
Health care workers might share an increased risk
when compared to multioperated patients because of
a greater exposure to inhaled latex particles in con-
taminated operating-room air, or because of re-
peated exposition to non-reusable latex products
resulting in higher exposure to free latex particles.

Similarly, our results suggest that other additional
important factors must be taken into account to
explain the sharp differences we observed between
adult patients with spinal cord injury and spina bifida
patients. In this later group, latex-sensitization
frequency ranges from 32 to 64.5% in skin prick test
screenings™ and from 34 to 72% in serologic IgE
measurements'>>. In contrast to these studies, a low
prevalence rate of 4.3% was reported in Venezuelan
children with spina bifida®.

Various hypotheses have been proposed to explain
the patient-specific rate of latex sensitization in spina
bifida patients. Apart from the high degree of latex
exposure (gloves, catheters), the existence of group-
specific risk factors has been hypothesized. The fact
that patients with spina bifida are sensitized to latex
protein fractions that are different from those of
health care workers has suggested that they are a
unique group™***’. A genetic predisposition, as well as
possible neurologic and immunologic systems inter-
actions to the development of latex allergy has been
suggested™ .

A further question is whether or not the age of
exposure to latex allergen may predispose an indi-
vidual to the development of hypersensitivity. It has
been suggested that children exposed to latex through
surgery during the first days of life may also preferen-
tially produce IgE antibody to latex antigen, resulting
in clinical sensitivity**". This could partly explain the
differences observed in our series, since the mean age
of the spinal cord injury paticnts we investigated
was significantly higher than those of spina bifida
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patients. However, the prevalence of latex allergy and
sensitization seemed to be a function of advancing
age and possibly of more surgical procedures™, rather
than age at exposure®. Moreover, when compared
with multi-operated children, the prevalence of
immediate latex hypersensitivity in children with
spina bifida is clearly higher”. Nevertheless, the
prevalence of latex sensitization reported in multi-
operated children or in patients suffering from spinal
cord injury remains higher than the prevalence
observed in our patients.

Atopy is usually considered as a risk factor, in par-
ticular in spina bifida patients. In our series, although
not statistically significant, atopy in spinal cord
injured patients was less prevalent than in spina bifida
patients. Moreover, atopy was present in 83% of the
spina bifida patients sensitized to latex.

Patients with spina bifida have been considered as
a unique population in their tendency to develop
atopy by some authors”. However, the role of latex
sensitization in the development of atopy through
sustained production of cytokines produced by acti-
vated mast cells and basophils’”, which in turn might
have influenced the polarization of naive T cells into
the Th2 development pattern, has been proposed. It
has been suggested that this phenomenon could pro-
duce more environmental allergy and atopy manifest-
ing at younger age in these patients”. The recent
report of a normal prevalence of atopy in subjects
with spina bifida having little latex exposure would
support this mechanism®.

Study Limits

The main limitation of this study is the use of an
historical cohort of spina bifida patients. This is due
to the dramatic reduction in the incidence of spina
bifida in France, resulting from the wide use of
systematic screening for this pathology during preg-
nancy. This renders the constitution of a large cohort
of new spina bifida cases difficult. One might specu-
late that the relatively recent awareness of latex
allergy might have led to changes in practice over
time. Nevertheless, the present study was initiated
to specifically address the question of the need to
develop a policy in the reduction of latex exposure in
chronically latex-exposed adult patients. As a result,
in the absence of any scientific evidence for an
increased risk of latex sensitization in this patient
group, and after approval of our Ethics Committee,
no modifications in the usual practice were recom-
mended. In particular, latex urinary catheters or
gloves were obtained from the same manufacturers.

However, it is obvious that latex exposure was not
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strictly comparable between both groups. Urinary
catheterization was present in all spinal cord injured
patients, whereas it was only present in half of the
spina bifida patients. In addition, the type of surgery
was obviously not the same in spina bifida and spinal
cord injured patients.

In terms of diagnostic procedures, the tests used in
both cohorts of patients were similar. Although latex
extracts could differ in their relative antigenicity and
could vary in their relative abundance in the prepara-
tions used for skin testing, in both cohorts, three
different sources of latex allergen, provided by the
same manufacturers were used to further enhance
skin-prick test sensitivity.

Therefore in our opinion, despite the evident limi-
tations raised by the use of historic spina bifida con-
trols, these are not sufficient enough to discard the
wide differences between latex sensitization in spina
bifida and spinal cord injured patients, as we
observed.

Finally, the results observed in this group of adult
spinal cord injured patients indicates that one should
consider the need for reassessing the definition of
multi-operated adult patients, even in case of atopy,
as a specific group at risk for latex sensitization.
Therefore, systematic allergologic assessment in the
absence of clinical symptoms of sensitization against
latex will be of questionable interest.
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