Scoring systems for allergies and asthma in clinical research

and practice

Sasha A. Alvarado, D.O., Marjan Nassiri, M.D., and Sami L. Bahna, M.D., Dr.P.H.

ABSTRACT

Background: Scoring systems are increasingly being developed for wvarious diseases, including asthma and allergic
disorders, with the objective of improving the classification of disease severity and the assessment of efficacy of therapeutic

modalities.

Objective: This review provided concise summaries of published scoring systems used for allergic rhinitis, asthma, atopic
dermatitis, urticaria, Stevens-Johnson syndrome/toxic epidermal necrolysis, eosinophilic esophagitis, and systemic allergic

reactions (anaphylaxis).

Methods: We searched the medical literature between 1985 and 2018 for published scoring systems that have been developed
and used in clinical trials or in practice for assessment of asthma and a variety of allergic disorders.

Results: The scoring systems for each of these diseases were briefly presented in the text in chronological order of publication,
and selected information was presented in the tables for easy comparisons. For more details, the reader should refer to the

original relevant publications.

Conclusion: Such assessment methods are useful for sound designing of clinical trials, fair comparisons of findings of
studies, and objective measurements of patients” progress in clinical practice. The choice of using one scoring system over
another would depend on its proven degree of validity, the purpose, and applicability.

(Allergy Asthma Proc 40:93-102, 2019; doi: 10.2500/aap.2019.40.4196)

ssessment of disease severity or response to therapy
has been moving more toward using objective pa-
rameters and less dependence on subjective impressions.
Whereas quantitative variables are accurately measured,
qualitative variables have been assessed by developing
scoring systems. We searched the medical literature in
English between 1985 and 2018 for published clinical
scoring systems used for assessment of asthma and hy-
persensitivity disorders. These scoring systems are briefly
summarized, in chronological order, complemented with
tables and relevant references for more details. They
should be useful for sound design of clinical trials, when
comparing the findings of studies, and when monitoring
the progress of individual patients.

ALLERGIC RHINITIS

Allergic rhinitis scoring systems are summarized in
Table 1.

Rhinoconjunctivitis Quality of Life Questionnaire

The original Rhinoconjunctivitis Quality of Life
Questionnaire (RQLQ) was first published in 1991 by
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Juniper and Guyatt." The questionnaire has patients
identify areas of their lives that are affected by rhino-
conjunctivitis. RQLQ is intended as a measure of
health-related quality of life in clinical trials' in both
rhinoconjunctivitis and rhinitis. Validity was tested
in a randomized, double-blind trial of beclometha-
sone nasal spray regularly used versus “as required” in
ragweed pollen-induced rhinoconjunctivitis. The
RQLQ contains 28 questions related to local symptoms,
systemic symptoms, sleep disturbance, practical prob-
lems, activity limitations, and emotional problems.1
Both the original and a standardized version can be
obtained from the investigators.?

Mini-Rhinoconjunctivitis Quality of Life
Questionnaire

Published in 2000, the Mini-Rhinoconjunctivitis
Quality of Life Questionnaire (MiniRQLQ) was de-
rived from the original RQLQ by combining items
with high item-item correlations and then selecting
the highest scoring items for the MiniRQLQ.> The
MiniRQLQ has 14 questions and was developed to be
more efficient than the 28-item RQLQ. It can be ob-
tained with permission from the investigators.?

Allergic Rhinitis and Its Impact on Asthma Group
Classification

In 2001, Bousquet et al.* developed the Allergic Rhinitis
and Its Impact on Asthma (ARIA) group, and, in collab-
oration with the World Health Organization, published
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Table 1 Allergic rhinitis scoring systems

Scoring System Study, y Intended Use No. Items
RQLQ Juniper and Guyatt,' Measure health-related quality of life in 28
1991 clinical trials
Mini-RQLQ Juniper et al.,> 2000 Measure health-related quality of life in 14
clinical trials
ARIA Bousquet et al.,* 2001 Classification to aid management, not meant 5
to be quantitative
CARAT Nogueira-Silva et al.,’ Measure control of both asthma and allergic 17
2009 rhinitis to guide management
CARATI10 Fonseca et al.,*° 2010 Measure control of both asthma and allergic 10
rhinitis by using fewer questions to guide
management
CARATKids Borrego et al.,'! 2014 Measure control of asthma and allergic 17
rhinitis in children ages 6-12 y
RCAT Nathan et al.,'* 2010 Help patients and providers detect problems 6
with rhinitis symptom control
ARCT Demoly et al.,'” 2011 Categorize rhinitis as poorly or well 5

controlled to guide pharmacotherapy

RQLQ = Rhinoconjunctivitis Quality of Life Questionnaire; ARIA =Allergic Rhinitis and its Impact on Asthma; CARAT =
Control of Allergic Rhinitis and Asthma Test; CARAT10 = CARAT with 10 questions; CARATkids = CARAT, pediatric
version; RCAT = Rhinitis Control Assessment Test; ARCT = Allergic Rhinitis Control Test.

guidelines on the classification and management of aller-
gic rhinitis. The investigators indicated that allergic rhi-
nitis should be classified by duration and severity. Dura-
tion is divided into “intermittent” (<4 days/wk or for <4
weeks) or “persistent” (>4 days/wk or for >4 weeks).*
Severity is “mild” or “moderate-severe,” based on
whether any of the following are present: sleep distur-
bance; impairment of daily activities, leisure, sport; im-
pairment of school and/or work; or troublesome symp-
toms. “Mild” allergic rhinitis presents none of the
previous impairments.* This classification was main-
tained in the ARIA 2008 update.” The investigators also
observed that other measures can be clinically useful,
such as the RQLQ and visual analog scales.* Visual ana-
log scales have been published by the Joint Task Force on
Practice Parameters.” The ARIA system has been quan-
tified into a score of 0—4 and compared with quality-of-
life measures.®

Control of Allergic Rhinitis and Asthma Test

A tool to measure control of both upper and lower
airway diseases was published in 2009 as the Control
of Allergic Rhinitis and Asthma Test (CARAT).” A
consensus development process that involves experts
and patients led to the development of 17 questions.
This was subsequently reduced to 10 questions and
two factors, CARAT10," and was validated by com-
paring with other measures of control as well as phy-
sicians’ decisions to adjust treatment. A pediatric ver-
sion, CARATKids,"" to be used for children ages 6-12
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years was subsequently developed and validated with
patients in Portugal,'* the Netherlands,'® and Brazil."*

Rhinitis Control Assessment Test

The Rhinitis Control Assessment Test (RCAT) assists
patients and providers in the detection of problems
with rhinitis symptom control. It was developed in
2010 through a literature review and patient focus groups
were used to draft an instrument with 26 items that assess
“five constructs of rhinitis symptom control: frequency
and bothersomeness of nasal and non-nasal symptoms,
symptom impact, activity interference, symptom control,
and medication use. A five-point Likert response scale
and a 1-week recall period for each item were adopted
based on patient input.”'®> The RCAT was then further
refined by identifying 6 items from the original 26
(frequency of nasal congestion, sneezing, and watery
eyes; sleep interference; activity avoidance; and self-
assessed control) that were most predictive of the al-
lergist’s global rating of rhinitis symptom control.'®

Allergic Rhinitis Control Test

In 2011, the Allergic Rhinitis Control Test (ARCT)
was described as a validated self-assessment global
score that contained five items to assess rhinitis over
the previous 2 weeks."” The patient assesses allergic
rhinitis regarding the effect on work and/or personal

March 2019, Vol. 40, No. 2



Table 2 Asthma scoring systems

Scoring System

Study, y

Intended Use

Number of Items

GINA: symptom
control

GINA: risk factors for
poor outcomes

AQLQ

MiniAQLQ

ACQ

ATAQ

ATAQ for children
and adolescents

LASS

ACT

PACT

ACSS

CARAT
CARATIO0

CARATKkids

2018 GINA Report®

2018 GINA Report®
Juniper et al.,** 1992
Juniper et al.,** 1999
Juniper et al.”° 1999

Vollmer et al.,*

1999
Skinner et al.,*® 2004
Lara et al.,*® 2000

Nathan et al.,*! 2004

Zorc et al.,*?> 2006

LeBlanc et al.,*3 2007

Nogueira-Silva

et al.,’ 2009
Fonseca et al.,'° 2010

Borrego et al.,'! 2014

Assess whether asthma is well controlled,
partly controlled, or uncontrolled to
guide management

Assess risk factors for poor asthma
outcomes to guide management

Assess QOL in adults in clinical trials for
asthma interventions

Assess QOL in clinical trials with more
efficiency

Assess asthma control to guide
management

Population-based disease management;
identify patients with suboptimal
control

Identify children at risk for adverse
outcomes of asthma

Assess asthma control in both English
and Spanish speakers

Assess asthma control in clinic practice
with limited time and resources, with
or without lung function testing

Efficiently assess control of asthma
symptoms in children at health care
visits

Quantify asthma control based on criteria
proposed by the Canadian Asthma
Consensus Guidelines by using
subjective symptoms, spirometry data,
and sputum eosinophilia

Measure control of both asthma and
allergic rhinitis to guide management

Measure control of both asthma and
allergic rhinitis to guide management

Measure control of asthma and allergic
rhinitis in children ages 6-12 y

4

20

32

15

10

17

10

17

GINA = Global Initiative for Asthma; AQLQ = Asthma Quality of Life Questionnaire; QOL = quality of life, ACQ =

Asthma Control Questionnaire; ATAQ = Asthma Therapy Assessment Questionnaire; LASS = Lara Asthma Symptom Scale;
ACT = Asthma Control Test; PACT = Pediatric Asthma Control Test; ACSS = Asthma Control Scoring System; CARAT =
Control of Allergic Rhinitis and Asthma Test; CARAT10 = CARAT with 10 questions; CARATkids = CARAT, pediatric

version.

activities, irritability, sleep disturbance, and need for
additional treatment as well as overall; the score is
used to categorize rhinitis as poorly or well con-
trolled."”” The ARCT has recently been further vali-
dated as a tool to guide stepwise pharmacotherapy.'®'”

ASTHMA

Asthma scoring systems are summarized in Table 2.

Allergy and Asthma Proceedings

Global Initiative for Asthma guidelines

In 1993, the United States National Heart, Lung, and
Blood Institute collaborated with the World Health
Organization in preparing a Global Strategy for
Asthma Management and Prevention. The Global Ini-
tiative for Asthma (GINA) guidelines® were thus es-
tablished and has published an annual report since
2002. GINA guidelines recommend assessing asthma
control with four questions about symptoms in the
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previous 4 weeks regarding daytime asthma symp-
toms more than twice per week, night waking, the
need for a reliever more than twice per week, and
activity limitation due to asthma. This system is some-
times used to assess the validity of other asthma as-
sessment tools.”' GINA guidelines® also recommend a
separate assessment of ~20 risk factors for poor
asthma outcomes, such as exacerbations, fixed airflow
limitation, and medication adverse effects.

Asthma Quality of Life Questionnaire

Clinical trials historically used only physiologic and
clinical outcomes to assess interventions, without mea-
suring the effect on the lives of patients. To address this
gap, a questionnaire for measuring quality of life in
adults with asthma was developed and published in
199222 The Asthma Quality of Life Questionnaire
(AQLQ) has 32 items, including five questions on the
activity types to be selected by the patient.** A stan-
dardized version, AQLQ(S), was later developed, with
five generic activities (strenuous exercise, moderate
exercise, work-related activities, social activities, and
sleep) to replace the patient-specific activities.” The
AQLQ(S) was similar to the previous AQLQ in terms
of reliability, responsiveness, and construct validity. To
enhance its utilization, a MiniAQLQ?** with 15 items
was developed with similar validity to the original
32-item questionnaire, although slightly less reliability.
Because some asthma clinical trials for adults lowered
the age limit to 12 years, the AQLQ(S) was modified in
2005 to make it valid for patients ages =12 years
(AQLQ12+).%°

Asthma Control Questionnaire

The Asthma Control Questionnaire (ACQ) was pub-
lished in 1999.%° The goal was to assess asthma control
to guide management. Six items about asthma symp-
toms during the past week are answered by the pa-
tient, and the seventh item is a score based on the
forced expiratory volume in the first second of expira-
tion (FEV;) % predicted. It can be accessed with per-
mission from the investigators.”

Asthma Therapy Assessment Questionnaire

The Asthma Therapy Assessment Questionnaire (ATAQ)
was developed as a disease management tool to iden-
tify individuals whose asthma management may be
suboptimal.*” The questionnaire has questions about
four aspects of control: self-perception, missed activi-
ties, nighttime waking, and use of rescue inhalers. The
ATAQ for children and adolescents was subsequently
developed to identify children at risk for adverse
asthma outcomes.”® This parent questionnaire contains
20 items to assess symptom control, behavior and atti-
tude barriers, self-efficacy barriers, and communica-
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tion gaps. It has been validated among children ages
5-17 years enrolled in managed care organizations in
the United States.

Lara Asthma Symptom Scale

The Lara Asthma Symptom Scale (LASS) was re-
ported in 2000 as a symptom scale to evaluate asthma
control in children.”” The questionnaire contains eight
items answered by parents and is reliable and valid in
both English and Spanish. As reported in 2007, the
same questionnaire was tailored for adults and showed
high reliability and correlation with baseline FEV;,
AQLQ, frequency of emergency visits, and number of
hospitalizations.”® Changes in LASS scores over time
were also found to correlate with changes in FEV .

Asthma Control Test

The Asthma Control Test (ACT) was developed as a
simple method for assessing asthma control in busy
clinical practices.’’ Initially, a 22-item questionnaire
was tested on 471 patients at asthma specialty clinics.
This was narrowed to a subset of items that showed the
greatest discriminant validity compared with their
asthma specialist’s rating of asthma control. These
items assess impaired functioning, shortness of breath,
nighttime symptoms, rescue medication use, and patient
perception of control. The final 5-item questionnaire
scores correlate with specialist-determined asthma con-
trol, need for therapy change, and FEV,% predicted.

Pediatric Asthma Control Tool

The Pediatric Asthma Control Tool (PACT) was sub-
sequently developed to fill a need for a brief instru-
ment to administer at health care visits to parents of
patients ages <19 years.’” Ten items address the fre-
quency of flares and symptoms in-between flares over
the past 3 months. Parents answer questions about the
frequency of asthma flares, duration of flares, fre-
quency of oral steroids, emergency visits, and over-
night hospital stays; questions about symptoms in be-
tween flares address light activity, sports, sleep,
mornings, and use of quick-relief medicine. The PACT
correlated with expert assessment.

Asthma Control Scoring System

In 2007, the Asthma Control Scoring System (ACSS),
based on criteria proposed by the Canadian Asthma
Consensus Guidelines, was published.”> The ACSS
evaluates three parameters (clinical, physiologic, and
inflammatory) and gives a global score based on the
mean of these parameter scores; the clinical score in-
cludes daily symptoms, night symptoms, B,-agonist
use, and physical activity limitations; the physiologic
score includes peak expiratory flow, FEV,, and varia-
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Table 3 Atopic dermatitis scoring systems

Scoring System Study, y Intended Use Number of
Items
SSS Costa et al.,** 1989 Simple system to assess severity of atopic 20
dermatitis
EASI Tofte et al.,** 1989 Area and severity score for use in clinical 20
trials
SCORAD Consensus Report of the European  Standardized severity score for atopic 9
Task Force on Atopic dermatitis to be used to interpret
Dermatitis,*® 1993 therapeutic studies
SASSAD Berth-Jones,* 1996 Simple and effective system for recording 36
and monitoring disease activity in
clinical trials
TIS Wolkerstorfer et al.,*' 1999 Less time-consuming severity score for 3
routine clinical use
POEM Charman et al.,** 2004 Assess symptoms of atopic dermatitis for 7
both routine clinical practice and
clinical trials
CAPS Drucker et al.,*> 2018 Efficient method to assess atopic 4

dermatitis severity in routine clinical
practice

S§SS = Simple Scoring System; EASI = Eczema Area and Severity Index; SCORAD = Score for Atopic Dermatitis;
SASSAD = Six Area, Six Sign Atopic Dermatitis severity score; TIS = Three Item Severity; POEM = Patient-Oriented
Eczema Measure; CAPS = Clinical extent, Area, Pruritus, Sleep.

tion in peak expiratory flow; and the inflammatory
score is based on sputum eosinophilia.*

ATOPIC DERMATITIS

Atopic dermatitis scoring systems are summarized in
Table 3.

Simple Scoring System

In 1989, the Simple Scoring System (SSS) for evalu-
ating the severity of atopic dermatitis was reported.**
The SSS includes 10 severity criteria (erythema, edema,
vesicles, crusts, excoriations, scales, lichenification,
pigmentation, pruritus, and loss of sleep) (score, 0-7)
and 10 topographic sites (score, 0-3) according to the
extent of involvement.> It was compared with a more
complicated and complete system of evaluation and
found to have significant correlation and higher repro-
ducibility.**

Eczema Area and Severity Index

The Eczema Area and Severity Index (EASI) was first
presented at a dermatology meeting in 1989.%° Four body
regions (head and neck, upper limbs, trunk, and lower
limbs) are assessed for the area of involvement, ery-
thema, induration and/or papulation and/or edema,
excoriations, and lichenification.”® The investigators
subsequently published a validation study verifying
acceptable intra-evaluator reliability.”® The EASI®® was
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used in randomized controlled clinical trials for topical
pimecrolimus, and data from these trials showed that
EASI has good validity, reliability, and sensitivity.>”

Score for Atopic Dermatitis

In 1993, the European Task Force on Atopic Dermatitis
reported on the Score for Atopic Dermatitis (SCORAD)
index,* a severity score for atopic dermatitis that was
standardized and could be used to interpret therapeutic
studies. The SCORAD index®® combines extent, intensity,
and subjective criteria. The extent score is the percentage
of body surface area involved divided by 5. The intensity
score is erythema, papulation and/or edema, oozing
and/or crusting, excoriation, lichenification, and dryness
each with a score of 0-3; the total is then multiplied by 7
and divided by 2; the subjective score is sleep loss and
irritability each with a score from 0 to 10.® The three
criteria are added for a total score of 103. A subsequent
clinical validation study of interobserver variability
showed the benefit of training for physician scorers.”
The SCORAD index is a commonly used system.

Six Area, Six Sign Atopic Dermatitis Severity Score

The Six Area, Six Sign Atopic Dermatitis (SASSAD)
severity score evolved over a decade during clinical
trials for atopic dermatitis before a version was pub-
lished in 1996.*° The purpose was to report a simple
and effective system for recording and monitoring dis-
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Table 4 Urticaria scoring systems

Intended Use Number of Items

Scoring System Study, y
CU-Q,0L Baiardini et al.,*®
2005
UAS Mlynek et al.,*®
2008
Dermographometers Maurer et al.,”

2018

vAssess quality of life 23
in patients with
chronic urticaria

Assess daily wheal
numbers and pruritus
intensity in clinical
trials

Threshold testing in
inducible urticaria

2 for each day assessed
(generally 7 days)

Not applicable

CU-Q,0L = Chronic Urticaria Quality of Life; UAS = Urticaria Activity Score.

ease activity of atopic dermatitis for clinical trials. The
six signs evaluated are erythema, exudation, excoria-
tion, dryness, cracking, and lichenification.*” Each of
these is given a score of 0 to 3 at six areas: head and
neck, hands, arms, trunk, feet, and legs. The score is
applicable to both children and adults.

Three-Item Severity Score

Because the SCORAD index is complicated and time
consuming for routine clinical use, the Three-Item Se-
verity (TIS) score was developed and published in
1999.*! Erythema, edema and/or papulation, and ex-
coriation are evaluated on a scale from 0 to 3. A pro-
spective study in children found a positive correlation
between the TIS and the SCORAD index, but the TIS
interobserver agreement was lower.

Patient-Oriented Eczema Measure

The Patient-Oriented Eczema Measure (POEM)*
was developed by using patient interviews to identify
symptoms of atopic dermatitis and was published in
2004. Seven symptoms (itching, sleep disturbance,
bleeding, weeping and/or oozing, cracking, flaking,
and dryness and/or roughness) are assessed regarding
frequency during the previous week and with a score
of 0—4. The POEM showed good correlation with qual-
ity-of-life indexes, internal consistency, reliability, and
sensitivity to change. The intended use is for both
routine clinical practice and for clinical trials.

Clinical Extent, Area, Pruritus, Sleep Measure for
Atopic Dermatitis Severity

Due to the time-consuming nature of many of the
existing measures of atopic dermatitis severity, the
Clinical Extent, Area, Pruritus, Sleep (CAPS) measure
for atopic dermatitis severity was recently developed
and pilot tested.*® It includes two clinician-assessed
questions (the signs subscale) and two patient-assessed
questions (the symptoms subscale). For the signs sub-
scale, the clinician assesses body surface area involved
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(score of 0-5 and multiplied by 2) and the severity of
the worst lesion on the patient at that the assessment
(score of 0-5 and multiplied by 2). For the symptoms
subscale, the patient reports severity of itching and
sleep, each on a scale of 10; the total score is 40. The
CAPS measure was validated in a pilot study of 25
patients and found to correlate with other outcome
measures such as EASI and POEM.* Other outcome
measurements for atopic dermatitis exist, but the SCO-
RAD, EASI, and POEM have been tested sufficiently
and are frequently used.**

URTICARIA
Urticaria scoring systems are summarized in Table 4.

Chronic Urticaria Quality of Life Questionnaire

The Chronic Urticaria Quality of Life (CU-Q,oL) was
published in 2005.*> The questionnaire assesses pruri-
tus, swelling, impact on life activities, sleep problems,
looks, and limits by using 23 questions each with a
score from 1 to 5. Validation showed reliability and
responsiveness to clinical changes. Versions of the CU-

Q,oL in Portuguese®® and German®” have been vali-
dated.

Urticaria Activity Score

The Urticaria Activity Score (UAS) combines daily
wheal numbers and pruritus intensity.*® The UAS
showed weak correlation (r* = 0.31) with the Der-
matology Life Quality Index, with improvement
when the UAS is assessed for at least 4 consecutive
days. The UAS7, which assesses 7 consecutive days,
and the UAS7TD, with twice-daily documentation,
correlate well with each other and have been used in
clinical trials.*’

Dermographometers and Other Devices for
Inducible Urticaria

Dermographometers are devices that can assist clini-
cians in testing inducible urticaria by using defined pres-
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Table 5 Eosinophilic esophagitis scoring systems

Scoring Study, y Intended use Number of
System Items
PEESS Pentiuk ef al.,>® Examine clinical manifestations and attempt 18
2009 to correlate symptoms with histologic
disease severity
PEESS v2.0 Franciosi et al.,** Measure outcomes in pediatric EOE which 20
2011 are relevant to families
EREFS Hirano et al.,*® Standardized classification to describe 6
2013 endoscopic findings in EoE
DSQ Dellon et al.,*® Patient-reported outcome for dysphagia in 3
2013 subjects with EoE for use in clinical trials
EEsAI Schoepfer et Comprehensive symptom score 19
al.”® 2014
EoEHSS Collins et al.,” Objectively assess histologic changes in the 16

2017 esophagus beyond eosinophil number

PEESS = Pediatric Eosinophilic Esophagitis Symptom Score; EoE = eosinophilic esophagitis; EREFS = Eosinophilic
Esophagitis Endoscopic Reference Score; DSQ = Dysphagia Symptom Questionnaire; EESAI = Eosinophilic Esophagitis
Activity Index; EOEHSS = Eosinophilic Esophagitis Histologic Scoring System.

sures.”® The HTZ dermographometer is pen shaped with
a steel tip of 2.3 mm in diameter and tip pressures that
range from 20 to 160 g/mm? which can be used to
determine the patient’s trigger threshold. Another avail-
able device is the FricTest, which unlike the HTZ device,
is shaped like a comb with four tips, 3 mm in diameter, in
four lengths (3.0, 3.5, 4.0, and 4.5 mm). For temperature-
related urticaria, the TempTest is a device that can apply
temperatures from 4 to 44°C to allow standardized prov-
ocation tests and to determine stimulation thresholds for
cold and heat provocation.”

STEVENS-JOHNSON SYNDROME/TOXIC
EPIDERMAL NECROLYSIS

Severity-of-Illness Score for Toxic Epidermal
Necrolysis

Stevens-Johnson Syndrome/Toxic Epidermal Necroly-
sis is associated with a high mortality rate, which led
Bastuji-Garin et al.>* to develop a predictive scoring
system for in-hospital mortality. One point is given
to each of seven risk factors: age >40 years, malig-
nancy, tachycardia >120/min, initial epidermal de-
tachment >10%, serum urea level >10 mmol/L, se-
rum glucose level >14 mmol/L, and bicarbonate
level <20 mmol/L. A Severity-of-Illness Score for
Toxic Epidermal Necrolysis (SCORTEN) of 0-1 pre-
dicts 3% mortality, 2 predicts 12% mortality, 3 pre-
dicts 35% mortality, 4 predicts 58% mortality, and
=5 predicts 90% mortality.>

EOSINOPHILIC ESOPHAGITIS
Eosinophilic esophagitis (EoE) scoring systems are
summarized in Table 5.

Allergy and Asthma Proceedings

Pediatric Eosinophilic Esophagitis Symptom Score

In 2009, the Pediatric Eosinophilic Esophagitis Symp-
tom Score (PEESS) was reported and compared with
histologic findings in the esophagus.®® The symptom sur-
vey was initially developed to examine the spectrum of
clinical manifestations and attempt to correlate symp-
toms with histologic disease severity. The score measured
frequency (score, 0-5) and severity (score, 0-3) of symp-
toms of nausea, vomiting, abdominal pain, chest pain,
heartburn, regurgitation, dysphagia, food impaction,
poor appetite, early satiety, and inadequate weight gain.
Higher scores were found in untreated children, but his-
tologic resolution did not correlate with improvement in
the symptoms score. A content-validated PEESS v2.0 was
developed and published in 2011.>* This version includes
20 questions, similar to the initial score, that can be an-
swered either by patients 818 years of age or by parents
of children 2-18 years.

Eosinophilic Esophagitis Endoscopic Reference
Score

Due to lack of a standardized classification to describe
endoscopic findings in EoE, the Eosinophilic Esophagitis
Endoscopic Reference Score (EREFS) was developed.™
This grading system includes fixed rings (grade, 0-3),
exudates (grade, 0-2), furrows (grade, 0-1), edema
(grade, 0-1), strictures (grade, 0-1), and crepe paper
esophagus (grade, 0-1). This system showed good inter-
observer agreement among gastroenterologists.

Dysphagia Symptom Questionnaire

Published in 2013, the Dysphagia Symptom Ques-
tionnaire (DSQ) was developed as a validated patient-
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Table 6 Systemic allergic reaction severity scores

Severity Score Study, y

Intended Use

Brown severity of Brown,60 2004
anaphylaxis

WAO systemic
reaction grading

system

Cox et al.,®? 2017

Niggemann and Beyer,®
2016

Niggemann and Beyer
allergic reaction
grading system

Grade systemic reactions and 3
define anaphylaxis
Help clinicians accurately 5

assess when epinephrine
should be administered in
systemic reactions
Simple 3-grade system to use 3
in daily practice to classify
the severity of allergic
reactions

Number of Items/grades

WAO = World Allergy Organization.

reported outcome for dysphagia in subjects with EoE
for use in clinical trials.”® A field trial was conducted
with adolescents and adults with EoE, active symp-
toms of dysphagia, and esophageal eosinophilia. The
score is based on three questions answered on a daily
basis about whether solid food was avoided, whether
dysphagia occurred, and whether actions needed to be
taken to get relief. DSQ version 4.0 has since been
published with the addition of a question about
odynophagia.”” It showed strong reliability and re-
sponsiveness.

Eosinophilic Esophagitis Activity Index

Published in 2014, the Eosinophilic Esophagitis Activ-
ity Index (EEsAl) is a comprehensive score that includes
the following: trouble swallowing frequency (score of 0,
15, 27, or 31) and duration (score of 0 or 6), pain when
swallowing (score of 0 or 15), a visual dysphagia question
to address the severity of dysphagia while eating foods of
different consistencies (score of 0, 12, 19, 21, 23), and
behavioral adaptations in the form of avoidance, modifi-
cation, and slow eating (score of 0, 9, or 25).® The score is
based on a 7-day recall period and is validated in patients
ages =17 years.

Eosinophilic Esophagitis Histologic Scoring System
Rather than symptoms, the Eosinophilic Esophagitis
Histologic Scoring System (EOEHSS) was developed to
objectively assess histologic changes in the esophagus
beyond the eosinophil number.> The score is based on
grade (score, 0-3) and stage (score, 0-3) of eight fea-
tures: eosinophil density, basal zone hyperplasia, eo-
sinophil abscesses, eosinophil surface layering, dilated
intercellular spaces, surface epithelial alteration, dysk-
eratotic epithelial cells, and lamina propria fibrosis. It
discriminates treated from untreated patients.”

SYSTEMIC ALLERGIC REACTIONS

Systemic allergic reaction scoring systems are sum-
marized in Table 6.
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Brown Severity of Anaphylaxis

The Brown severity of anaphylaxis was a score pub-
lished in 2004 in an effort to create a simple grading
system and definition of anaphylaxis.*® Retrospective
analysis of patients with systemic hypersensitivity reac-
tions who presented to an emergency department re-
vealed associations between individual reaction features
and hypotension and hypoxia. These were used to create
a grading system that was found to correlate well with
epinephrine usage. Severe reactions include those with
confusion, collapse, unconsciousness, and incontinence,
which were strongly associated with hypotension and
hypoxia; moderate reactions are those with diaphoresis,
vomiting, presyncope, dyspnea, stridor, wheeze, chest
and/or throat tightness, nausea, vomiting, and abdomi-
nal pain; and mild reactions are limited to the skin with
urticaria, erythema, and angioeclema.60

World Allergy Organization Systemic Reaction
Grading System

In 2010, the World Allergy Organization published a
grading system to help clinical assessment of systemic
reactions to subcutaneous allergy immunotherapy and
the need for epinephrine administration.®' It is based
on the organ system involved and degree of severity.
Grade 1 is for a single organ system, either cutaneous,
conjunctival, or upper respiratory; grade 2 is for more
than one organ system or lower respiratory symptoms
that respond to inhaled bronchodilator, or gastrointes-
tinal symptoms, or uterine cramps; grade 3 is for la-
ryngea and/or uvula and/or tongue edema, or lower
respiratory symptoms not responding to inhaled bron-
chodilator; grade 4 is for respiratory failure or hypo-
tension; and grade 5 is for fatal reactions.®' In 2017, this
grading system for immunotherapy reactions was
modified to allow application to allergic reactions to
any cause.’” Grade 1 reactions also includes nausea or
metallic taste; grade 2 reactions involve two or more of
the symptoms from grade 1; grade 3 reactions involve
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mild bronchospasm that responds to treatment, ab-
dominal cramps and/or vomiting and/or diarrhea, or
uterine cramps plus any symptoms and/or signs from
grade 1; grade 4 reactions include severe bronchos-
pasm and/or laryngeal edema with stridor and any
symptoms/signs from grades 1 or 3; and grade 5 reac-
tions include respiratory failure and/or cardiovascular
collapse/hypotension/loss of consciousness and any
symptoms/signs from grades 1, 3, or 4. Grades 4 and 5
are considered anaphylaxis.

Niggemann and Beyer Allergic Reaction Grading
System

In 2015, Niggemann and Beyer®® proposed a simpli-
fied 3-grade system to use in daily practice to classify
the severity of allergic reactions. Local reactions (red-
ness, swelling, pruritus) are grade I, mild-to-moderate
systemic reactions (urticaria, angioedema, flush, gas-
trointestinal) are grade II, and severe systemic reac-
tions (respiratory, cardiovascular) consistent with ana-
phylaxis are grade III.

CONCLUSION

Several scoring systems for asthma and allergic dis-
eases have been developed, most of which were vali-
dated. They were briefly presented in this review. Their
application has been proven very useful in assessing
disease severity, designing clinical trials, comparing ther-
apeutic modalities, fair comparison of studies’ findings,
and monitoring disease course in clinical practice.
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