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Bulleted statements: Antibiotic treatment has been described to result in chronic cold
urticaria (ColdU) remission in case reports and small case series. Here, we assessed the

effects of antibiotic treatment in a sizeable population of patients with ColdU

DEAR EDITOR,
Chronic cold urticaria (ColdU) is a rare but severe and potentially life-threatening form

of chronic urticaria characterized by the development of wheal and flare type skin
reactions or angioedema after skin exposure to cold!l. Extensive cold contact (e.g.

swimming in cold water) and low trigger thresholds (i.e. wheal responses to
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temperatures of 20°C or higher) may lead to systemic reactions including anaphylactic

shock?.

The diagnosis of ColdU is based on a detailed history and the results of provocation
testing. For traditional provocation testing, a melting ice cube is applied to the skin for
five minutes. Individual critical temperature thresholds (CTTs), i.e. the highest

temperature that suffices to induce a wheal, can be determined by Temp Test®3.

ColdU wheals result from skin mast cell activation in response to cold and rewarming,
but the detailed pathomechanisms of ColdU wheal development are unknown. Activated
mast cells release several proinflammatory mediators, most importantly histamine*.
Histamine induces vasodilatation and increases vascular permeability, which lead to

erythema and wheals>.

ColdU management includes cold avoidance and the prevention of signs and symptoms
by antihistamines®’- In many cases, however, conventional antihistamine doses do not
completely protect patients, and higher than standard doses of antihistamines are
required®®. Up to 15% of patients with ColdU do not show any clinical improvement

even on high dose antihistamines?10,

Antibiotic treatment has been described to result in ColdU remission in case reports and
small case series'!12, Here, we assessed the effects of antibiotic treatment with

doxycycline in a sizeable population of ColdU patients.

26 patients (6 male and 20 female) with a confirmed diagnosis of ColdU were analysed
retrospectively particularly in relation to their response to antibiotic treatment. The
mean [SD] age of patients was 41 [17] years and the mean [SD] disease duration was 7.2

[6] years. The mean [SD] CTT, as assessed by TempTest® 3.0, was 14°[6] C.

All patients were treated with doxycycline 200 mg/d for 7 to 28 days (mean [SD] 18.5
[5] days). One, 4, 2, 18, and 1 patient received doxycycline for 7, 10, 14, 21, and 28 days,
respectively. In 2 (8%) patients doxycycline was used as a monotherapy and 24 (92%)

patients received doxycycline in combination with an HI antihistamine. Assessment of the
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response before and after antibiotic therapy was conducted after discontinuation of
antihistamines for min. 48h. Treatment responses were assessed by cold provocation
tests done with TempTest® 3.0 (n = 24), ice cube test (n = 1), or 15°C hand bath (n = 1)
before and after therapy. Test sites were read for wheal development (= positive
response) at 10 minutes after testing. The highest temperature at which a wheal
reaction was observed was recorded as CTT. Patients were categorized according to
their CTT response to treatment as “complete responders”, i.e. no wheal to the lowest
temperature tested (4°C), “partial responders” i.e. reduction in CTT = 4°C compared to
baseline, and “non-responders”, i.e. a CTT reduction < 4°C in comparison with baseline.
The Student’s t test was used for statistical analyses, and a p of <0.05 was considered to

indicate a statistical difference.

Doxycycline treatment did not significantly reduce CTTs of ColdU patients (baseline
[SD]: 14 [6]°C versus post treatment [SD]: 12 [8] p = 0.5). However, a subpopulation of
ColdU patients (5 of 26, 19%) showed full remission in response to therapy, i.e. no
wheal development after provocation with 4°C after treatment. Another 4 patients
(15%) showed partial responses, i.e. a CTT reduction of 24°C after therapy (Fig. 1).
Treatment responses to doxycycline were not linked to disease duration or severity, age

of the patients or duration of the treatment.

Further analyses showed no differences between pre-treatment CTTs of responders and
non-responders (Fig 2A). However, complete responders had lower pre-treatment CTTs

as compared to partial responders (p = 0.01) (Fig. 2B).

Successful treatment of ColdU with antibiotics has been reported earlier in case reports
and small case series!3-15, Moeller et al, in 1996, described remission of ColdU in 5 of 10
patients after treatment with tetracycline!l. In our study, 34% of ColdU patients
benefited from the treatment with doxycycline, half of them showed full remission. A
possible explanation for the discrepancy between our results and previous findings
could be the larger and thus more representative number of included patients (n=26) in
our study. Also, response to therapy in our study was assessed by standardized
provocation testing (TempTest® 3.0, ice-cube test or cold hand bath) in each patient

versus baseline, while Moeller et al performed provocation testing after therapy only in
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isolated cases. The exact method of response assessment is, unfortunately, not reported
in the Moeller et al paper.

In our study, CTTs did not predict whether or not patients benefit from antibiotic
treatment. In those patients who do respond to treatment, lower CTTs were linked to
better responses to treatment than high CTTs. We do not presently know why. The
more important and interesting question, however, is why some patients show a benefit
and even complete remission, whereas most patients do not. Our present studies
address this question. It appears unlikely that those patients who show complete
remission do so because of placebo effects or due to spontaneous remission. The
identification of the mechanism of action of antibiotic treatment in ColdU could help to
better understand the pathomechanisms of ColdU and to predict the outcome of
doxycycline therapy. This would help clinicians to conduct targeted therapy and

individualized management of ColdU patients.

The strength of this study is the use of CTT assessments of disease activity and the
response to therapy in a sizable patient population. The weakness of the study is that no
long-term follow up was done to assess the duration of therapeutic benefit. Also,
bacterial infections were checked for only by history and physical examination, and no

laboratory tests for bacterial infections were conducted.

The therapeutic effects of doxycycline in ColdU could be explained by its effects on
underlying chronic subclinical bacterial infections that cause and maintain ColdU.
However, there is very little evidence from the literature that bacterial infections are a
relevant cause of ColdU 16. The effects of doxycycline could also be due to its immune-
regulatory activity and its impact on cytokine production. Tetracyclines and particularly
doxycycline suppress cytokines, such as tumor necrosis factor-alpha (TNF-a),
interleukin- (IL-) 1B, and IL-6, involved in inflammatory skin disorders!’. Furthermore,
doxycycline inhibits the IgE-mediated degranulation and inflammatory cytokine

production of mast cells and histamine-induced vascular permeability 18.
Treatment with doxycycline can be beneficial for patients with ColdU. Further studies

should be done to investigate the mechanism of action and the duration of treatment

responses, and to identify markers that allow for treatment outcome prediction.

This article is protected by copyright. All rights reserved.



References

10

11

12

13

14

15

16

Abajian M, Mlynek A, Maurer M. Physical urticaria. Curr Allergy Asthma Rep 2012;
12: 281-7.

Wanderer AA, Grandel KE, Wasserman SI ef al. Clinical characteristics of cold-
induced systemic reactions in acquired cold urticaria syndromes: recommendations
for prevention of this complication and a proposal for a diagnostic classification of
cold urticaria. The Journal of allergy and clinical immunology 1986; 78: 417-23.
Magerl M, Borzova E, Gimenez-Arnau A et al. The definition and diagnostic testing
of physical and cholinergic urticarias--EAACI/GA2LEN/EDF/UNEV consensus
panel recommendations. Allergy 2009; 64: 1715-21.

Kaplan AP, Garofalo J, Sigler R et al. Idiopathic cold urticaria: in vitro demonstration
of histamine release upon challenge of skin biopsies. The New England journal of
medicine 1981; 305: 1074-7.

Kaplan AP, Horakova Z, Katz SI. Assessment of tissue fluid histamine levels in
patients with urticaria. The Journal of allergy and clinical immunology 1978; 61: 350-
4.

Krause K, Zuberbier T, Maurer M. Modern approaches to the diagnosis and treatment
of cold contact urticaria. Current allergy and asthma reports 2010; 10: 243-9.
Zuberbier T, Aberer W, Asero R et al. The EAACI/GA(2) LEN/EDF/WAO Guideline
for the definition, classification, diagnosis, and management of urticaria: the 2013
revision and update. Allergy 2014; 69: 868-87.

Siebenhaar F, Degener F, Zuberbier T et al. High-dose desloratadine decreases wheal
volume and improves cold provocation thresholds compared with standard-dose
treatment in patients with acquired cold urticaria: a randomized, placebo-controlled,
crossover study. The Journal of allergy and clinical immunology 2009; 123: 672-9.
Krause K, Spohr A, Zuberbier T et al. Up-dosing with bilastine results in improved
effectiveness in cold contact urticaria. Allergy 2013; 68: 921-8.

Metz M, Scholz E, Ferran M et al. Rupatadine and its effects on symptom control,
stimulation time, and temperature thresholds in patients with acquired cold urticaria.
Annals of allergy, asthma & immunology : official publication of the American
College of Allergy, Asthma, & Immunology 2010; 104: 86-92.

Moller A, Henning M, Zuberbier T et al. [Epidemiology and clinical aspects of cold
urticarial]. Der Hautarzt; Zeitschrift fur Dermatologie, Venerologie, und verwandte
Gebiete 1996; 47: 510-4.

Buss YL, Sticherling M. Cold urticaria; disease course and outcome--an investigation
of 85 patients before and after therapy. The British journal of dermatology 2005; 153:
440-1.

Obermayer ME. Psychocutaneous medicine: present status and trends of inquiry.
Australian journal of dermatology 1962; 6: 234-47.

Illig L, Heinicke A. [On the pathogenesis of cholinergic urticaria. IV. On the problem
of a true antigen-antibody reaction]. Archiv fur klinische und experimentelle
Dermatologie 1967; 229: 360-71.

Liebeskind H, Schwarze G. [Penicillin therapy in cold contact urticaria]. Der
Hautarzt; Zeitschrift fur Dermatologie, Venerologie, und verwandte Gebiete 1974;
25: 482-5.

Kranke B, Mayr-Kanhauser S, Aberer W. Helicobacter pylori in acquired cold
urticaria. Contact Dermatitis 2001; 44: 57-8.

This article is protected by copyright. All rights reserved.



17 Di Caprio R, Lembo S, Di Costanzo L et al. Anti-inflammatory properties of low and
high doxycycline doses: an in vitro study. Mediators of inflammation 2015; 20185:
329418.

18 Su W, Wan Q, Han L et al. Doxycycline exerts multiple anti-allergy effects to
attenuate murine allergic conjunctivitis and systemic anaphylaxis. Biochemical
pharmacology 2014; 91: 359-68.

30 1

25 1

20 1

OComplete responders
B Partial responders

B Non-responders

Numer of patients

Response to therapy

=
oo

p=001

[ 7]
b
Cad
L

Critical temperature treshold (°C)
o o % o o o
H
Critical temperature treshold (°C)

(e ]
=
-
[ o]
=

00

105 104 0

=]
—r

Respanders Non-responders Complete Partial

Responders

This article is protected by copyright. All rights reserved.



