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Background: Natural rubber latex (NRL) allergy has become an important
occupational health problem for health care workers, of whom approximately
10% are reportedly sensitized. Some medical facilities have chosen to convert
entirely to NRL-free gloves, but others have found this to be financially or
logistically unfeasible.

Objectives: The goals of this study were 1) to devise aNRL allergy screening
program that could identify sensitized (at-risk) employees for the purpose of
providing them with a safe working environment; and 2) to develop a glove
conversion plan that would lead to the removal of all NRL gloves from
the institution.

Methods: A multidisciplinary University of Maryland Medical System NRL risk
team developed a mandatory NRL screening program for al newly hired employees
and any existing employees transferring into or within patient care positions.
Employees were screened with a clinical questionnaire and a serology for immu-
noglobulin (Ig)E anti-NRL. Some employees voluntarily received an experimental
NRL skin test to evaluate their skin reactivity to NRL. Each employee reporting
respiratory or systemic symptoms associated with NRL exposure was evaluated by
an dlergist.

Results: During the 15-month study period from April 1998 to July 1999, 1,795
employees were screened for NRL alergy. Of the whole group, 8% (144 of 1,795)
were NRL-specific IgE antibody-positive by CAP radioallergosorbent test (Phar-
macia-Upjohn Diagnostics, Kalamazoo, M) and/or NRL skin test, 57.3% of whom
reported symptoms with powdered NRL glove exposure. The NRL IgE-positive
rates of nonpatient-care employees (who did not use NRL gloves on aregular basis)
and direct patient-care employees was 5.9% and 8.6%, respectively. Most NRL-
sensitized employees were successfully accommodated with the use of synthetic
gloves and continued to work in the positions for which they were hired.

Conclusions: The University of Maryland Medical System NRL screening
program has been successful in identifying at-risk employees and ensuring them
a safe working environment during a progressive conversion of the hospital to
a NRL-safe environment.
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INTRODUCTION
Immediate-type hypersensitivity reac-
tions to natura rubber latex (NRL)-

containing products (eg, examination
and surgical gloves) have become a
significant occupational health prob-
lem for workers, especially in health
care facilities. Studies using a variety
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of diagnostic methods have identified
the prevalence of NRL sensitization
among the exposed health care work-
force to be approximately 10%.%°
NRL has become one of the leading
causes of occupational asthma, partic-
ularly in health care workers? Some
health care workers have become so
symptomatic that they have had to
leave the profession. In managing the
sensitized individual, use of pharmaco-
therapy to treat immediate symptoms
and avoidance therapy to separate the
alergen source from the sensitized in-
dividual have been an effective com-
bination. Reinserting the NRL-sensi-
tized worker back into the facility,
however, can be more problematic.
Within a health care institution, recom-
mended strategies in the Occupational
Safety and Health Agency technical
bulletin 7 can be used to reduce the
overall risk of exposure to NRL prod-
ucts. These have included among other
practices. 1) the creation of “NRL-re-
stricted zones” for NRL-allergic work-
ers in which non-NRL products are
used and NRL allergen has been thor-
oughly removed from the environ-
ment; and 2) the formation of a multi-
disciplinary NRL task force to
establish and enact policies and proce-
dures that reduce the risk of NRL ex-
posure to al workers in the facility.
For this strategy to be successful, es-
pecialy in large health care facilities,
sensitized workers must be accurately
identified and placed in NRL-safe en-
vironments as soon as possible after
clinically evident sensitization is man-
ifest. Depending on the situation,
“NRL-safe” may include personal use
of synthetic gloves, conversion to a
powder-free  glove  environment,
and/or conversion to only synthetic
glove use in the work environment. In
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this report, we describe a NRL alergy
management program that involves an
institution-wide screening program for
identification of NRL-sensitized em-
ployees and a plan for systematic
staged NRL-glove removal. The Uni-
versity of Maryland Medical System
(UMMYS) is an ideal environment to
study the performance of a large-scale
diagnostic screening program for NRL
alergy, asits management has taken a
progressive stance on NRL avoidance
and it is a complex ingtitution in terms
of size and worker-type. The 6,000
UMMS employees include direct pa-
tient-care employees such as physi-
cians, nurses, nursing assistants, and
phlebotomists and nondirect patient-
care employees, such as unit secretar-
ies, greeters, business office staff, and
social workers.

MATERIALS AND METHODS

Institutional Avoidance Strategy
A multidisciplinary task force was
formed that included representatives
from the Departments of Allergy, Oc-
cupational Medicine, Human Re-
sources, Employee Health, Risk Man-
agement, Administration, Patient
Support Services, Materials Manage-
ment and Nursing. When the task force
first convened in mid-1997, six work-
man’'s compensation cases of NRL al-
lergy had been identified at the UMMS
with an average of 50 lost workdays
per NRL-allergic employee required to
accommodate the employees in a safe
working environment. At that time, the
UMMS had established two areas
within the hospital (the Adult Emer-
gency Department and the Neonatal
Intensive Care Unit) as NRL-restricted
environments, where only synthetic
gloves were used to accommodate two
severely affected employees. At the
time of the present screening study, the
annual hospital glove stock included
65% powdered NRL gloves, less than
20% synthetic gloves, and the remain-
der were powder-free NRL gloves.
The mgjority of gloves used (>90%)
were examination gloves.

The task force established a four-
phase, 5-year NRL glove plan. An on-

going educational program was estab-
lished for al staff, highlighting basic
issues related to NRL allergy and the
proper use of gloves. Phase | involved
providing nitrile synthetic, nonsterile
examination gloves (Safeskin Corpora-
tion, Drexel Hill, PA) to NRL-sensi-
tized employees (completed April
1998), and conversion to powder-free,
low-protein NRL examination gloves
including gloves in prepackaged suc-
tion kits (completed September 1999).
Phase || consists of conversion to pow-
der-free and non-NRL surgical gloves
(completed August 2001). Phase Il
consists of converting to al synthetic
examination gloves (targeted for
2002). Phase IV consists of converting
to all synthetic sterile surgical gloves
(targeted for 2002 to 2003).

Screening Program Design

After athorough investigation of known
NRL-dlergic cases, the UMMS NRL
task force recommended that early iden-
tification of sensitized at-risk employees
should be a requirement for employ-
ment. The screening program wasimple-
mented by Employee Hedlth to identify
sensitized individuals and provide them
with synthetic gloves and, if necessary,
placement in NRL-glove—restricted ar-
eas of the hospital. In February 1998, the
hospital adopted a mandatory NRL al-
lergy screening policy for al new in-
coming employees and existing employ-
eeswho wished to transfer into or within
patient care services. The screening pro-
gram was also made available to al es-
tablished UMMS employees if they de-
sired to undergo voluntary evaluation for
NRL alergy.

The UMMS screening protocol was
adopted in April 1998 and the current
study summarizes data collected over a
15-month period (to July 1999). Em-
ployees completed a self-reported clin-
ical history questionnaire and provided
a blood sample for serologic detection
of NRL-specific IgE antibody. The de-
cision to use a blood test for NRL-
specific immunoglobulin (Ig)E anti-
body as the primary method to identify
at-risk individuals was made because
no Food and Drug Administration
(FDA)-licensed skin puncture test

(SPT) reagent is available in the
United States. Clinical evauation in-
volved questions about the individual’s
atopic history (rhinitis, asthma, ec-
zema, and food alergy), NRL allergy
history (localized or systemic symp-
toms), and NRL exposure (gloves, con-
doms, number of surgeries, number of
years in the hedth care fied). Whole
blood was separated by centrifugation
and serum was frozen within 2 to 4 hours
of callection and analyzed within 1 week
using the CAP System (fluorescence en-
Zyme immunoassay, Pharmacia-Upjohn
Diagnostics, Kalamazoo, MI) for detec-
tion of NRL-specific IgE antibody.® IgE
antibody results >0.35 klUalL were
considered positive. NRL-specific IgE
antibody results between 0.3 and 0.4
klUa/L were automatically repeated an
additiona two times by the [aboratory to
confirm the result as concerns have been
reported about the precision in this re-
gion around the positive threshold level .°

Both the Employee Health Service
and UMMS Allergy Practice staff re-
viewed the clinical questionnaire and
NRL-specific IgE antibody results.
Approximately 25% of NRL SPT-pos-
itive individuals are known to be IgE
antibody-negative in the CAP Sys
tem.X® Those individuals with a discor-
dant positive NRL alergy history and
negative IgE anti-NRL serology were
therefore invited to participate in an
experimental skin test protocol. After
informed consent and a peak expira-
tory flow rate measurement, a series of
SPTs were administered with a bifur-
cated needle after applying saline (neg-
ative control), histamine (positive con-
trol; 1.8 mg/mL, Allermed, San Diego,
CA) and 100 pg/mL and 1 mg/mL of
nonammoniated NRL (Greer Labora-
tories, Lenoir, NC, investigational
drug, IND 6365) in duplicate on the
volar aspect of the forearm. The skin
test wasread at 15 minutes and awheal
>2 mm with erythema >5 mm from
the saline control was considered a
positive SPT. A followup pesk expira-
tory flow rate measurement and 48-
hour diary to note delayed reactions
were used to record any adverse reac-
tion that might have been associated
with the SPT.
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Sensitized-Employee Management

Staff with a self-reported positive his-
tory and serology or a positive history
but a negative serology and positive
SPT were classified as NRL-allergic
and advised to use synthetic gloves
(nitrile, Safeskin) at all times in their
work. Employees with a negative his-
tory and positive serology were con-
sidered sensitized but asymptomatic
health care workers® and were also ad-
vised to use synthetic gloves to avoid
further sensitization as evidenced by
increased SPT or CAP radioallergosor-
bent test to NRL and/or the develop-
ment of NRL-associated symptoms.
Any employee with NRL glove-asso-
ciated symptoms isolated to the skin
and confined to the area of glove con-
tact, whether they were NRL-specific
IgE-positive or not, were advised to
use a synthetic glove (eg, nitrile). Re-
ported skin symptoms could include
contact urticaria, eczema, or contact
dermatitis. Individuals with a self-re-
ported negative history and negative
serology and/or SPT were classified as
not NRL-allergic. Employees with a
self-reported history of respiratory or
systemic symptoms after NRL expo-
sure, irrespective of their serologic sta-
tus, were referred for medical evalua
tion. The alergist evaluated whether
accommodations other than the use of
synthetic gloves (eg, NRL-restricted
environments) were needed. All em-
ployees with symptoms and/or positive
serology were given information pack-
etsabout NRL allergy and instructed to
return to Employee Health if any fur-
ther NRL-related allergic symptoms
developed. Any employees with respi-
ratory symptoms associated with NRL
exposure were prescribed self-inject-
able epinephrine and advised to obtain
an emergency bracelet. Affected em-
ployees were also advised about avoid-
ance of nonmedical NRL-containing
products such as NRL condoms and
toy balloons, and encouraged to notify
their health care providers about their
NRL alergy. Educational information
and programs about NRL dlergy have
occurred on a regular basis, including
grand rounds presentations, small group

sessions with nursing staff, and regular
articles in the hospital newdetter.

Satistical Analyses

All statistical analyses were performed
using SPSS-PC/Windows (release 5,
SPSS, Chicago, IL). Bivariate data
were evaluated by y? analysis using the
Mantel-Haenszel test for linear associ-
ation. Significant differences in the
levels of quantitative data were evalu-
ated by analysis of variance using the
Student’s t test. A value of P < 0.05
was considered significant.

RESULTS

Over a 15-month period, 1,795 new or
transferred UMMS employees were
evaluated in this study. The agorithm
used in the management of sensitized
UMMS employees based on results of
their clinical questionnaire and NRL
serology and/or skin test resultsis pre-
sented in Figure 1. Of the employees
screened, 8% were positive for NRL-
specific IgE antibody by serology
and/or skin testing. Of the NRL-spe-
cific IgE positive group, only 57.3%
(n = 82) reported symptoms with
known NRL-glove exposure. This
group had 47 individuals reporting
NRL -associated symptoms confined to
the skin; 35 reported additional symp-
toms, including 6 with only eye symp-
toms, 2 with only upper respiratory
symptoms, 17 with eye and upper re-
spiratory symptoms, 8 with lung symp-
toms and eye and/or upper respiratory
symptoms, 1 with lung symptoms, and
1 with anaphylaxis. History data were
unavailable for one seropositive sub-
ject. Of the NRL-specific IgE negative
group, 349 (21.2%) self-reported
NRL-associated symptoms, with 285
(81.7% of the group) reporting symp-
toms isolated to the skin and 64
(18.3% of the group) reporting addi-
tional eye, upper respiratory, and/or
lung symptoms with NRL exposure.
History data were unavailable for two
seronegative subjects.

The demographics of the employee
group are presented in Table 1. The
different denominators in Table 1 re-
flect missing data points. The age
ranged from 18 to 66 years (mean =

33 years). Approximately 72% of the
study group were women. More than
73% of the employees evaluated were
involved in direct patient care where
gloves were routinely used. Of the en-
tire study group, 33.6% had an atopic
history and 24.1% provided a history
of symptoms after exposure to dipped
NRL products (primarily powdered
NRL gloves). Serologic evaluation of
the entire employee group identified
7.6% who were NRL-specific IgE pos-
itive (>0.35 klUa/L). An additional 8
seronegative subjects were identified
by a positive NRL skin test. As pre-
sented in Figure 2, an atopic history
was more common in the NRL-sensi-
tized group than the serologically neg-
ative group (P < 0.05). There was a
significantly greater percentage of in-
dividuals with a history of asthma, al-
lergic rhinitis, and food allergy, specif-
icaly banana/avocado/kiwi allergy in
the NRL-sensitized group (P < 0.05).
Reported symptoms with banana/avo-
cado/kiwi ranged from isolated mouth
symptoms to systemic symptoms.
These food-associated symptoms have
not yet been confirmed with food-spe-
cific IgE testing. Studies are in
progress to confirm this self-reported
food alergy. No statistical differences
were detected in the age or sex distri-
bution of the NRL-sensitized versus
-nonsensitized groups. Reported symp-
toms after NRL exposure were more
common in the sensitized group
(57.3% vs 21.2%: NRL IgE positive vs
negative groups, P < 0.00001). Em-
ployees in the NRL-sensitized group
were more frequently involved in di-
rect patient care where gloves were
routinely required (80% vs 20%).
When classified according to their pre-
vioudly assigned duties involving pa-
tients, 5.9% of those indicating nonpa-
tient-care positions (eg, clerical,
support staff, and business) were IgE
antibody-positive (by serology and/or
SPT), whereas 8.6% of those previ-
oudly assigned to direct patient care
(eg, physicians, nurses, and lab per-
sonel) were identified as being sensi-
tized to NRL (Table 2).

Table 3 presents the frequency of
positive levels and quantitative levels
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Table 1. Demographics of the Employees

Characteristic Number of employees % of total
Age 18-66 yrs NA
(mean = 32.9 yrs)
Gender Female 72.4%
n = 1,299/1,795
Occupation Direct patient care 73.3%
n = 1,304/1,780
Atopic history Positive 33.6%
n = 602/1,790
NRL-associated symptoms Positive 24.1%
n = 431/1,792

of NRL-specific IgE antibody among
the NRL alergy history-positive and
history-negative subjects. As noted in
Table 3, 4.4% of the 1,355 employees
that denied symptoms with NRL expo-
sure had positive NRL-specific IgE se-
rology, whereas 17.9% of those with a
positive history had positive serology.
As shown on Figure 3, of the 1,355
subjects without a history of NRL-asso-
ciated symptoms, 60 (4.4%) had positive
serology (mean 2.14 = 0.43 kiU&lL de-
picted as bar to right of data points). Of
the 429 subjects reporting symptoms
with NRL exposure, 76 (17.7%) had
positive serology (mean 4.97 + 1.82
klUa/L depicted as bar to right of data
points). The mean anti-NRL—specific
IgE levels for the two groups was not
datigtically different (214 *= 043
klUalL [history-negative] and 4.97 *+
1.82 klU&/L [history-positive]).

Table 4 depicts the results of NRL
skin testing on the 72 employees who
participated in the skin test protocol to
further evaluate their NRL sensitiza-
tion status. Eight subjects who were
serologically negative had a positive
SPT with the Greer NRL reagent at
100 pg/mL. Using the skin test as a
reference method, the diagnostic sen-
sitivity of the CAP System for NRL-
specific IgE antibody detection was
70.4% in this study, which issimilar to
the reported 76.3% sensitivity in a
multicenter study.’® Alternatively, six
subjects had a positive NRL-specific
IgE by the CAP System with a nega-
tive SPT test at 1 mg/mL. The com-
puted diagnostic specificity for the
CAP System is 86.7% using the SPT
as the reference method.’® The NRL-

specific IgE antibody levels for these
Six skin test negative subjects ranged
from 0.66 to 49.2 klUa/L, with a mean
of 9.36. These subjects failed to re-
spond to SPT to NRL up to a concen-
tration of 1 mg/mL. All but one of
these employees reported being in-
volved in jobs where gloves are used
regularly, and al reported NRL-asso-
ciated symptoms. All 6 reported skin
symptoms, whereas 2 experienced oc-
ular allergic symptoms, and 1 had up-
per respiratory symptoms. Skin symp-
toms by history in this group were not

delayed-type hypersensitivity reac-
tions, however, confirmatory patch
testing was not performed. Upon the
allergist evaluation, employees 1 and 2
were found by history to have alergic
rhinitis alone; employee 3 had allergic
rhinitis, asthma, and food alergy; em-
ployee 4 had alergic rhinitis, eczema,
and food allergy; employee 5 had al-
lergic rhinitis, asthma, and eczema;
and employee 6 had no identifiable
atopic history.

In the study, >80% of the employ-
ees evaluated were new hires to the
institution with an average of 7.5 years
in health care at other facilities where
NRL gloves were used routinely or
worked in areas where NRL gloves
were used. There was no statistical dif-
ference in the number of years spent in
health care between the NRL serolog-
ically positive versus negative groups
(7.79 vs 7.49 years, respectively). Sen-
sitized employees were accommodated
with personal synthetic glove use in
the positions for which they were
hired. In addition to previous conver-
sion of the Neonatal Intensive Care

New Hires & Transfers
(n=1,795)

Questionnaire & Latex IgE Antibody Evaluation

[

Latex IgE -
91.7%)
I
[ ]
Latex Associated No Latex Associated
Symptoms Symptoms
(21.3%) (78.7%)
Isolated Powder-free
M  Skin Sx's LP latex glove
Use
L Synthetic glove Use
Respiratory or
-1 Systemic Sx's

[- Medical Evaluation

Latex IgE +
(8.3%)
| | |

Latex Associated No Latex Associated

Symptoms Symptoms

(55.2%) (44.8%)
Isolated Synthetic Glove

H  Skin Sx's Use

I— Synthetic glove Use

Respiratory or
- Systemic Sx's

L Medical Evaluation

Figure 1. Algorithm of the study plan for management of new and transferred UMMS employees
evaluated in the NRL allergy screening program during April 1998 and July 1999. Percentages are
presented for the total study subject population in each subgroup.
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Figure 2. Percentage of sensitized (NRL-specific IgE antibody positive [closed bars]) versus nonsen-
sitized (NRL-specific IgE antibody negative [open bars]) employees who manifested with asthma,
alergic rhinitis, food allergy, banana/avocado/kiwi (B/A/K), and a positive NRL allergy history. *,

significance with P < 0.05.

Unit and Adult Emergency Depart-
ment, the bone marrow transplant unit
was converted to NRL-restricted (syn-
thetic gloves and NRL-free medical
products only) to accommodate a se-
verely affected NRL-allergic em-
ployee. Further, after the study period,
one severely affected employee was
placed in a nonoperating room position
until the operating room conversion to
powder-free gloves could occur.

DI SCUSSION

Every hedth care facility must make
informed decisions related to the pro-
tection of their employees and high-
risk patients from NRL allergen expo-
sure. Various degrees of intervention
have been used by ingtitutions to pro-
mote avoidance of NRL allergen expo-
sure.!* The nonintervention strategy in-
volves a self-conducted program and
forces the sensitized individual to rely
on his or her own means to avoid NRL
exposure. Because health care workers
do not work in isolation, the personal
avoidance strategy places them at con-
tinued risk for exposure to aerosolized
NRL allergen from coworkersin a fa-
cility that uses powdered NRL
gloves.*3 This nonintervention strat-
egy amost guarantees continued or in-
creased sensitization and the potential
of life-threatening reactions in NRL-
alergic workers. The opposite of per-
sonal avoidanceisacomprehensivein-
stitution-wide intervention program
that involves complete replacement of
NRL-containing products with syn-

thetic alternatives. Complete NRL re-
moval ensures NRL-allergic employ-
ees a reduction in the risk for
symptoms and further sensitization.
This approach is costly, and even in
the best ingtitutions, there can be resis-
tance from staff who can not find suit-
able synthetic aternatives for each
NRL-containing device they use. Most
institutions compromise by adopting a
partial intervention strategy intermedi-
ate between these two extremes. Re-
gardless of the degree of intervention
adopted, an essential component of
any institutional intervention program
for NRL allergy is early detection.

In this study, we report on our 15-
month experience with a system-wide
program for identifying NRL-sensi-
tized workers. The UMMS staff con-
sists of 6,000 employees, not including
faculty, students, and other state em-
ployees. We estimated based on pub-
lished NRL sensitization ratest?45 in
health care workers that from 5 to
18%, or 300 to 1,080, of the employees
in our facility could be sensitized to
NRL. Because of the size of our insti-

tution, the only practical proactive pro-
gram was to evaluate all new and
transferring employees and open the
testing to all existing employees. The
cost of the questionnaire and the NRL-
specific IgE antibody measurement
with its associated medical evauation
was estimated at $60,000 per year. We
justified this expense by comparing it
with the projected costs of three sce-
narios for NRL-sensitized/diseased
employees if no changes were made in
the hospital environment: accommoda-
tion provided, accommodation not pro-
vided/alternative employment located,
and accommodation not provided/em-
ployee unable to return to any employ-
ment. Accommodation provided was
the least costly case estimate in which
an employee could return to work in
their full capacity at UMMS with the
same level of accommodation pro-
vided. This estimate of $10,000 per
employee was based on our average of
50 lost workdays to accomplish the
accommodation plus associated medi-
cal costs for the already identified em-
ployees. Assuming that 2.5 to 6% (150
to 360) of our employees could be
NRL-sensitized and -diseased, the
best-case projections for associated
worker's compensation costs were
$1,500,000 to $3,600,000, plus associ-
ated medical costs. If employees could
not return to any employment (worst-
case scenario), the estimated costs
were $1,163,740 per employee, plus
medical costs based on estimates to
cover an average nurse saary for re-
maining years. It was estimated that
conversion to low-protein powder-free
examination gloves for non-NRL aller-
gic employees and nitrile synthetic
gloves for NRL-sensitized employees
could cost an additional $100,000/

Table 2. NRL Sensitization Among the Nonpatient versus Direct Patient-Care Employees

NRL-specific NRL-specific
IgE antibody IgE antibody Totals
negative positive*
Nonpatient—care employees 448 28 (5.9%) 476
Direct patient—care employees 1192 112 (8.6%) 1304
Totals 1640 140 1780t

* Positive IgE anti-NRL serology and/or a positive NRL SPT when done.

T Missing occupational data for 15 employees.
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Table 3. Comparison of Anti-NRL IgE Levels to History of Symptoms with NRL Exposure

NRL History Negative

NRL History Positive

IgE anti-NRL negative 1,295 349
IgE anti-NRL positive 60 (4.4% of history negative) 76 (17.9% of history positive)
IgE anti-NRL mean 2.14 = 0.43 4.97 + 1.82
klUa/L = SEM (for (n = 60) (n =76)
positives only)
Total 1,355 425

Missing NRL history data for 2 NRL-negative and 1 NRL-positive subjects. Twelve subjects had
skin test without confirmatory radioallergosorbent tests.

year. All of these costs might immedi-
ately be offset by substantial savings
from reduced lost work wages by early
identification of at-risk employees and
appropriate accommodation with syn-
thetic gloves and, if necessary, placing
them in NRL-restricted environments.
In fact, by centralizing purchasing,
UMMS has redlized savings of
$80,000/year for glove costs aone.

Of the 1,795 new or transferred
UMMS employees evauated over the
15-month study period, 8% were iden-
tified as positive for NRL-specific IgE
antibody by either serology or skin
test. Interestingly, only 57.3% of these
sensitized employees reported symp-
toms after exposure to NRL gloves.
Thisissimilar to the findings of Liss et
al,® who found that at least 40% of the
health care workers that were skin test-
positive to NRL were asymptomatic.
As reported earlier by Brown et al,®
health care workers sensitized to NRL
may not manifest clinical symptoms,
either because they are not sufficiently
sensitized or they are not exposed to
sufficient levels of allergen. In our
study, many of these individuals, for
persona reasons, preferred powder-
free NRL or synthetic gloves over
powdered NRL gloves. To be conser-
vative, we advised any employee with
diagnostic or clinical evidence of NRL
sensitization to avoid exposure to NRL
gloves by using synthetic gloves. Even
subjects with possible contact derma-
titis were advised to use synthetic
gloves, as studies by Brown et a,® Tur-
janmag,** and Charous et a*® have
shown that skin breakdown from con-
tact dermatitis can increase the likeli-
hood of aso developing IgE-mediated
sensitivity to NRL.

Surprisingly, the data in this study
suggest that the length of time spent in
health care may not be agood indicator
of the extent of exposure to NRL. In
our study, 5.9% of employeesinvolved
in nonpatient care (clerical, support
staff, and business) and 8.6% of em-
ployees involved in direct patient care
(physicians, nurses, technicians, and
aides) were identified as NRL-sensi-
tive. Some nonpatient-care employees
may have worked with powdered NRL
gloves in direct patient contact in pre-
vious places of employment or had
exposure by working around co-work-
ers wearing powdered NRL gloves, as

is the case with unit secretaries, for
example. Alternatively, some of the em-
ployees participating in so-called direct
patient-care positions are in fact manag-
ers who rarely use gloves even though
they spend some time with patients.
The screening program reported in
this study must be viewed within the
context of severa potential limitations
and advantages. First, we used a self-
reported questionnaire that may have
resulted in underreporting of symp-
toms. Interestingly, asymptomatic em-
ployees who were identified as NRL-
sensitized only by a positive NRL-
specific IgE serology frequently
identified NRL allergy risk factors
(atopy, food allergies, type IV hyper-
sensitivity to NRL gloves) and/or
symptoms associated with NRL glove
use in retrospect when questioned dur-
ing medical evaluation with the aller-
gist. Second, some employees may not
have filled out the questionnaire com-
pletely in their hurry to complete their
preemployment  paperwork.  Third,
some employees may have held back
on symptom information because of
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Figure 3. NRL-specific IgE antibody (klUa/L) versus NRL allergy history. These mean levels for the
two groups were not statistically different. The dotted line depicts the detection limit of the assay.
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Table 4. Comparison of NRL SPT and NRL-Specific IgE Antibody Serology in Study

Subjects
NRL SPT NRL SPT
. L Totals
negative positive
NRL-specific IgE antibody negative 8 (29.6%) 47
NRL-specific IgE antibody positive 6 (13.3%)* 19 25
Totals 27 72

* All 6 serology positive, skin test-negative subjects reported allergic symptoms associated

with NRL exposure during their first visit.

concerns about how it would affect
their employment status. This became
adiminishing concern, as new employ-
ees were able to see previoudy identi-
fied NRL-allergic employees safely
accommodated in their chosen profes-
sions. Fourth, serology was used as the
primary diagnostic test for identifying
NRL sensitization. Finally, even the
best commercia assays for NRL-spe-
cific IgE antibody misclassify up to
25% of NRL-sensitized (SPT-positive)
individuals as serologically negative.®
An unanticipated advantage of the
screening program was its benefit in
educating the medical staff about NRL
alergy, as many new employees were
required to discuss the issue at their
employment interview. This has kept
NRL allergy a current topic among
hospital employee discussions.
Because of limited personnel and re-
sources, an experimental NRL skin
testing protocol was offered to the
most at-risk group, namely, employees
with NRL-associated symptoms but
negative serology. Once a NRL extract
becomes FDA-approved and commer-
cially available, skin testing will be
offered to NRL-specific IgE sero-pos-
itive but asymptomatic employees as
well to help elucidate the false-positive
rate of the NRL IgE radioallergosor-
bent test. In another study, we found
the specificity of the CAP system to be
96.7% (94.1% t0 99.3% = 95% CL) in
comparison to SPT with the experi-
mental Greer NRL reagent. Idedly,
evaluation of such individuals using a
NRL provocation challenge such as
those described by Kurtz et al*¢ could
further differentiate this group.
UMMS made the decision to con-
vert to al synthetic gloves within 5
years, redlizing that as long as NRL

gloves are used in the ingtitution, there
is potential to sensitize and cause
symptoms in employees and patients.
A phased approach was chosen to al-
low time for systematic glove evalua-
tion and selection, education of staff
about appropriate glove use and NRL
alergy, and to allow time for industry
to improve synthetic glove quality and
availability. Some synthetic gloves
have been found to provide inadequate
barrier protection when compared with
NRL gloves.'” For this reason, the ni-
trile glove was chosen as the synthetic
aternative as it has been found to be a
comparable barrier to NRL gloves.’819
Before selection and complete conver-
sion to all synthetic surgical gloves,
current studies on barrier properties of
gloves will be reviewed and taken into
consideration to provide the safest
glove available.

CONCLUSION

The NRL screening program adopted
at the UMMS has been successful be-
cause it provides invaluable informa-
tion for identifying NRL-sensitized
employees who are then accommo-
dated based on symptoms and serol-
ogy, as the ingtitution makes a 5-year
transition to synthetic gloves. This pro-
gram has enabled the tertiary health
care facility to accommodate NRL-
sensitized individuals safely so they
perform as productive members in
their chosen profession. Added bene-
fits of this program are the continued
education for al medical staff and re-
duced exposure, which expectedly will
lead to a decrease in sensitization and
NRL alergy symptoms. This approach
is cost-effective when one takes into
account the potential savings in work-
man’'s compensation costs, and a pro-

active dternative for health care insti-
tutions that need to address the issue of
NRL alergy among their employees.
This study also demonstrates the need
for an FDA-approved NRL skin test re-
agent, given the less than optimal sensi-
tivity of the NRL serologic testing.
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