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Abstract

BACKGROUND: Patients with chronic idiopathic urticaria (ClU)/chronic spontaneous urticaria
sometimes report systemic complaints (SCs).

OBJECTIVE: We sought to determine the frequency and characteristics of SCs among patients
with CIU, as well as the association of SCs with disease measures, basophil histamine release, and
serum tryptase.

METHODS: Adult patients with CIU were recruited from a university allergy clinic. Patients
completed a disease symptom survey and underwent blood sampling for subsequent basophil
histamine release and serum tryptase measurement. RESULTS: A total of 155 patients with CIU
were surveyed, with 103 reporting SCs with concomitant hives as follows: joint pain or swelling
(55.3%), headache/fatigue (47.6%), flushing (42.7%), wheezing (30.1%), gastrointestinal
complaints (26.2%), and palpitations (9.7%). Patients with SCs (CIU-SC) were compared with
those with no SCs (CIU-NSC). Both groups had similar demographic characteristics (average age
in 40s, majority female and white) and basophil histamine release profiles. CIU-SC had
significantly greater disease duration (51.5% CIU-SC vs 30.8% CIU-NSC had >4 years duration),
emergency department visits (41.7% vs 23.1% had >1 visit in the last year), CIU-related work
absences (65% vs 27.5% had >1 day), oral corticosteroid use (84.5% vs 59.6%), quality-of-life
impairment (76.1 vs 59.2 SkinDex score), and serum tryptase levels (5.1 ng/mL vs 3.9 ng/mL).

CONCLUSIONS: Despite similar demographic characteristics and basophil profiles as patients
with CIU-NSC, patients with CIU-SC have features of greater disease burden (work absences,
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emergency department visits, and corticosteroid use), quality-of-life impairment, and baseline
serum tryptase levels.
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Urticaria is characterized by pruritic wheals, with or without angioedema, that generally
resolve within 24 hours. It is considered chronic if the disease course lasts 6 weeks or
longer. An estimated 80% to 90% of patients with chronic urticaria have no identifiable
cause of the disease.! It has been observed that some patients with chronic idiopathic
urticaria (CIU), also known as chronic spontaneous urticaria, have associated systemic
complaints (SCs) during active wheal flares. These include gastrointestinal symptoms,
flushing, joint pain or swelling, cardiovascular manifestations, respiratory symptoms, and
other constitutional complaints.2 Of note, similar symptoms are also reported by patients
with mast cell activation disorders, and CIU is noted as one of the conditions that can be a
mimicker.2 Elevated serum total tryptase level has also been demonstrated in patients with
CIU relative to healthy controls.4-6

In addition to mast cells, basophils have previously been shown to have altered function in
patients with CIU.” We have demonstrated that patients with CIU can be divided on the basis
of functional response of basophils to anti-IgE antibody stimulation into responders and
nonresponders.” Responders exhibit 10% or greater histamine release, whereas
nonresponders exhibit less than 10% histamine release.

At present, there are few studies characterizing the type and frequency of SCs in patients
with CIU. There are also limited data on basophil histamine release and tryptase level in this
subset of patients with CIU. The aim of this study was 3-fold. First, we examined the
frequency and characteristics of SCs among patients with CIU.8 Second, we determined the
association of SCs with other CIU disease severity measures. Last, we examined the
relationship between SCs and biomeasures of the disease, including basophil histamine
release profile and serum tryptase levels.

METHODS

Study subjects

Adults (=18 years old) diagnosed with CIU were recruited at the Johns Hopkins Asthma and
Allergy Center, a tertiary care referral center. Inclusion criteria included an allergist or
dermatologist diagnosis of active CIU. Exclusion criteria included use of systemic
corticosteroids or other immunomodulatory agents (such as cyclosporine or sulfasalazine) in
the month before enrollment due to their potential impact on basophil measures, and
diagnosis of another skin disease (such as physical urticaria, atopic dermatitis, or urticarial
vasculitis). After informed consent, patients completed a disease severity survey and
underwent venipuncture under a Johns Hopkins Hospital institutional review board—
approved protocol.

J Allergy Clin Immunol Pract. Author manuscript; available in PMC 2019 February 16.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Doong et al.

Page 3

Disease survey

All subjects completed a disease survey containing 5 domains: demographic characteristics,
presence of SCs, disease burden, elements of the urticaria severity score, and Skindex-29.
Demographic characteristics included age, sex, race, and disease duration. Patients then
indicated presence of SCs with concomitant hives in the lifetime of the disease. The SCs
evaluated included gastrointestinal complaints, wheezing or breathlessness, palpitations,
flushing, joint pain or swelling, and headache or fatigue. Patients who reported SCs with
concomitant hives were categorized as CIU-SC, whereas those with no SCs were
categorized as CIU-NSC.

The third domain assessed the disease burden. It included the number of systemic
corticosteroid tapers, visits to the emergency department, days absent from work or school,
and medication use.

The fourth domain contained elements of the urticaria severity score, a validated tool for
monitoring urticaria severity.%10 The elements in the survey included number of wheals
present at the time of survey, current itch score, and duration of individual wheals. The
number and size of wheals was scored as follows: 0 for no hives; 1 for 1 to 10 small hives
(<3 cm); 2 for 10 to 50 small hives or 1 to 10 large hives (=3cm); 3 for more than 50 small
hives or 10 to 50 large hives; and 4 for covered with hives. Itch was rated by a visual analog
scale from 0 to 10, indicating no itch to severe itch. Wheal duration of individual wheals was
scored as follows: 1 for less than 1 hour, 2 for 1 to 24 hours, and 3 for greater than 24 hours.

The fifth domain is Skindex-29, a 29-question dermatology survey assessing the impact of
CIU on the quality of life (QOL) in the past 3 months.10

Basophil histamine release

Basophils from patient venous blood samples were isolated via Percoll density
sedimentation to obtain mixed leukocytes with average basophil purity of 1% to 5%.
Subsequent histamine release was stimulated by polyclonal goat antihuman IgE (0.01-3 pg/
mL), and A-formyl-met-leu-phe (1 pmol/L) for 45 minutes at 37°C in calcium-containing
buffers, as described.” Histamine release (HR) was quantified in cell-free supernatant with
an automated fluoro-metric assay. Results were presented as the net percentages of total
histamine content in total cell lysates of leukocyte aliquots after spontaneous HR
percentages were subtracted from the total HR percentages. CIU histamine response was
categorized as follows: HR of 10% or more as responders, HR of less than 10% as
nonresponders. In some cases of significant basopenia, HR could not be defined. Total blood
histamine content, an indirect measure of blood basophil numbers, was reported for 1 mL of
blood.

Serum tryptase

Serum was stored at —20°C until assayed. Serum tryptase levels were measured using the
UniCAP Tryptase Fluoro-Enzymatic Immunoassay, performed at Virginia Commonwealth
University in Dr Lawrence B. Schwartz’s Laboratory.
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Statistical analysis

Comparisons between the CIU-SC and CIU-NSC groups were performed using unpaired ¢
test. Correlation coefficients were found between serum tryptase level and (1) the number of
SCs, (2) current wheal size/number score, and (3) current itch. A Pvalue of less than.05 was
considered statistically significant.

RESULTS

Patients’ demographic characteristics and measure of disease

A total of 155 patients with a diagnosis of CIU completed surveys and venipuncture for
analysis. Patients’ characteristics are presented on the basis of presence or absence of SCs
with concomitant hives, CIU-SC and CIU-NSC, respectively (Table I). Most patients in both
groups were women, with average age in the 40s, and white. Notably, more than half of the
CIU-SC group reported disease duration greater than 4 years, whereas less than a third of the
CIU-NSC group reported the same outcome.

As compared with patients with CIU-NSC, patients with CIU-SC had significantly greater
use of corticosteroid tapers in the past year, and in the lifetime of their CIU disease. There
were also significantly higher frequencies of patients with CIU-SC than patients with Cl1U-
NSC with emergency department visits in the past year and more than 1 day of work or
school absences due to CIU.

SCs frequency and characteristics

Of the 155 study participants, 103 reported the presence of SCs with hive flares while 52 did
not have SCs (Figure 1). The frequency of having 1 SC is 28%, 2 SCs is 19%, and 3 or more
SCs is 19%. Among the CIU-SC group, the SCs were distributed as follows (count,
frequency): joints pain or swelling (57, 55.3%), headache/fatigue (49, 47.6%), flushing (44,
42.7%), wheezing or breathlessness (31, 30.1%), gastrointestinal complaints (27, 26.2%),
and palpitations (10, 9.7%) (Figure 2).

Current disease activity and QOL measure

Current disease activity measures included duration of individual wheals, the number/size of
wheals, and the intensity of the itch at the time of the survey. Patients with CIU-SC had
significantly higher disease scores than did patients with CIU-NSC in all 3 parameters
(Table I1). Likewise, Skindex-29 scores were greater among patients with CIU-SC as an
indication of greater QOL impairment in the past 3 months (P < .001).

Biomeasures of disease: Basophil activity and serum tryptase

Subjects in both CIU-SC and CIU-NSC groups were further subdivided on the basis of their
basophil HR profile into responders (HR >10%), nonresponders (HR <10%), or undefined
due to basopenia. Both groups had similar frequency of responders and nonresponders
(Table I1I). Within both subsets, no significant differences in blood histamine content were
noted between patients with CIU-SC and patients with CIU-NSC, indicating similar
numbers of circulating basophils.
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A total of 114 subjects of the 155 surveyed had stored serum for serum tryptase
measurement (78 CIU-SC and 36 CIUNSC). Serum tryptase values were significantly
greater in patients with CIU-SC as compared with patients with CIU-NSC. The highest
value was 20 ng/mL in a patient who had 1 SC reported. In contrast, the highest tryptase
level in the CIU-NSC group was 8.2 ng/mL.

The correlation between serum tryptase levels and (1) number of SCs, (2) current wheal
size/number scores, and (3) current itch scores yielded r= 0.06, 0.25, and 0.23, respectively
(Table 1V). Although the absolute number of SCs correlated poorly with serum tryptase
levels, there were significant positive relationships between the current wheal size/number
score (P=.01) and current itch to serum tryptase (P =.02) (Figure 3).

DISCUSSION

To our knowledge, this is the first study to determine the overall incidence of SCs along with
urticaria in a university-based CIU patient population. Approximately two-third of this study
population reported extracutaneous systemic involvement. A past report of 107 patients with
CIU noted that patients with auto-antibodies (anti-IgE and/or anti-FceRI) had more
associated systemic symptoms than those without autoantibodies.? In that study, the overall
frequency of SCs was as follows: headache or lethargy (68.9%), gastrointestinal complaints
(40.6%), cardiovascular symptoms (35.8%), joint pain or swelling (34.9%), and flushing
(32.1%). In contrast, our study found joint pain or swelling as the most frequent SC,
followed by headache or fatigue. However, examination of the joints was not performed at
the time of survey to classify joint swelling complaint as intraarticular or periarticular
swelling. The reason behind greater joint pain or swelling is unclear, but the high incidence
of fatigue could be related to sleep disturbances.11:12 Patients with chronic urticaria report
frequent sleep awakenings and difficulty falling asleep, with daytime fatigue reported by
75% of the patients and a higher incidence of sleep-related breathing disorder compared
with the general population.13 The resulting daytime fatigue, mood depression, and lower
efficiency at school or work also impair these patients.14

The findings of this study are consistent with past reports indicating that chronic urticaria
significantly affects QOL, limits the capacity to work, and leads to high prevalence of health
care use.11:12.14 This study further suggests that the subset of patients with CIU with SCs
suffer from a greater disease burden than do patients without SCs, as demonstrated by
greater use of corticosteroids, emergency department visits, more work or school absences,
and greater QOL impairment. Patients with SCs also notably had greater current ClU
disease activity despite similar background medication to those lacking SCs. It should be
noted, however, that this study excluded patients who had recently used systemic
corticosteroids or other immunomodula-tory agents in the month before enroliment to allow
for accurate assessment of basophil profiles.

It is well recognized that basophils from patients with CIU have altered IgE receptore—
mediated degranulation. £x vivo activation of these basophils is used to segregate patients
with CIU on the basis of HR into responders and nonresponders.” This basophil functional
phenotype is stable in active disease and is independent of the presence of autoantibodies

J Allergy Clin Immunol Pract. Author manuscript; available in PMC 2019 February 16.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Doong et al. Page 6

(anti-IgE and anti-FceRla).”1> We previously demonstrated inverse correlations between
total blood leukocyte histamine content, a measure of basophil number in the blood, with
current wheal size/number and itch.16 In this study, we found comparable basophil profiles
between patients with CIU-SC and patients with CIU-NSC.

Tryptase levels have been shown to be elevated in patients with chronic urticaria compared
with healthy controls.4-8:17 Although we observed higher total serum tryptase in the CIUSC
patient group, no significant relationship with the overall number of organ systems involved
in conjunction with urticaria was found. A recent study of patients with autosomal-dominant
vibratory urticaria noted that pruritic hives in response to mechanical stimulation were
sometimes accompanied by systemic manifestations such as flushing and headache.18
Interestingly, minimal tryptase elevations occurred in these patients during the episodes of
vibratory urticaria, while serum histamine levels were elevated. This suggests that either
histamine, or perhaps other mediators such as prostaglandin D,, may be linked to SCs in
patients with CIU. In contrast, we did observe positive relationships between serum tryptase
values and measures of current skin disease activity such as current itch and current wheal
size/number. Our findings that higher tryptase levels are associated with greater skin disease
activity are similar to that of Ferrer et al,* who noted higher tryptase level in more
symptomatic patients versus asymptomatic patients at the time of blood sampling.® In a
retrospective study, 18 of 205 patients with CIU had elevated tryptase level (>13.5 pg/L). Of
these patients, 8 patients with CIU (6 of which had tryptase >20 ug/L) underwent bone
marrow biopsy and had no evidence of systemic mastocytosis.® Thus, despite modestly
greater tryptase levels and greater disease burden in patients with CIU who report SCs, the
overall risk of an underlying mast cell disorder remains unclear but appears to be low.

In summary, most patients with CIU reported SCs with concomitant hives, and this subset of
patients experienced greater disease burden as well as higher levels of serum tryptase.
However, there was no clear difference in basophil measures or use of background
medications in these patients except for corticosteroids. This suggests the importance of
assessing for SCs in patients with CIU for anticipation of potential greater disease burden.
Patients with CIU with SCs may need more effective or aggressive treatment early on to
reduce their disease burden, but future studies are required to assess the utility of such an
approach.

Abbreviations used

Clu Chronic idiopathic urticaria
HR Histamine release

NSC No systemic complaints
QOL Quality of life

SCs Systemic complaints
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What is already known about this topic? Patients with chronic idiopathic urticaria can
sometimes report systemic symptoms.

What does this article add to our knowledge? Most patients with chronic idiopathic
urticaria have systemic complaints with concomitant hives. This subset of patients has
greater disease burden and serum tryptase levels.

How does this study impact current management guidelines? Patients with chronic
idiopathic urticaria with systemic complaints may require more effective treatment to
reduce disease burden.
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SCs frequency based on number of systems reported. Out of 155 patients with CIU, 52
(34%) reported not having SCs, 43 (28%) reported 1 SC, 29 (19%) reported 2 SCs, 16 (10%)
reported 3 SCs, 8 (5%) reported 4 SCs, 5 (3%) reported 5 SCs, and 2 (1%) reported 6 SCs
with concomitant hives.
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Frequency of Systemic Complaints in CIU-SC
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FIGURE 2.

Frequency of individual SCs in the CIU-SC group. Out of 103 patients with CIU with SCs,
57 (55.3%) reported joint pain or swelling, 49 (47.6%) reported headache or fatigue, 44
(42.7%) reported flushing, 31 (30.1%) reported wheezing or breathlessness, 27 (26.2%)
reported gastrointestinal complaints, and 10 (9.7%) reported palpitations.
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Serum Tryptase vs Current Itch
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FIGURE 3.

Serum tryptase levels relative to current itch score. A total of 114 subjects (78 CIU-SC and
36 CIU-NSC) had serum sample collected at the time of survey, and the resulting serum
tryptase level is plotted against the itch score reported at the time of the survey with
correlation coefficient 0.23.
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TABLE II.
Current disease activity and QOL measures

CIU-NSC .
Characteristic CIU-SC (n =103) (n=52) P value
Current wheal size/number score, mean + SD 11+1.2 0.6+0.8 .0005
Current itch score, mean + SD 27+28 16+25 .02
Wheal duration > 24 h, % 41.2 27.5 .04
SkinDex, mean + SD 76.1+24.1 59.2+20.8 <.001

*
CIU-SC vs CIU-NSC.

J Allergy Clin Immunol Pract. Author manuscript; available in PMC 2019 February 16.

Page 13



Doong et al. Page 14

TABLE Il

Biomeasures of disease: Serum tryptase and basophil activity
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Characteristic ClU-SC CIU-NSC  pvalue
Serum tryptase (ng/mL) f 51+108 3.9+35 .01
Basophil profile not defined 25.2 (26) 26.9 (14) —
Frequency, % (n)
Nonresponder
Frequency, % (n) 34.0 (35) 38.5(20) —
Histamine concentration (ng/mL blood leukocyte), mean + SD  22.1+17.1 23.3+16.3 .80
Responder
Frequency, % (n) 40.8 (42) 34.6 (18) —
Histamine concentration (ng/mL blood leukocyte), mean + SD  26.1+15.8 27.3+11.2 74

*
CIU-SC vs CIU-NSC.
#

n =78 for SCs and n = 36 for NSC due to lack of stored serum samples.
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TABLE IV.

Correlation coefficients between serum tryptase level and (1) number of SCs, (2) current wheal size/number
score, and (3) current itch

Comparison Correlation coefficientr P value
Number of SCs: Tryptase 0.06 49
Current wheal size/number score: Tryptase 0.25 .01
Current itch severity: Tryptase 0.23 .02
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