Treatment of Refractory Chronic Urticaria http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4458932/?report=printable

Home

e Indian Journal of skl
y § )
/3 D t l gy Instructions
£ e rm a 0 O Submit arficle|
Indian J Dermatol. 2015 May-Jun; 60(3): 230-237. PMCID: PMC4458932

doi: 10.4103/0019-5154.156325

Treatment of Refractory Chronic Urticaria

Aayushi Mehta, Kiran Godse, Sharmila Patil, Nitin Nadkarni, and Manjyot Gautam

From the Department of Dermatology, Dr. DY Patil Medical College and Hospital, Nerul, Navi Mumbai, Maharashtra, India
Address for correspondence: Dr. Kiran Godse, Department of Dermatology, D.Y. Patil Medical College and Hospital, Nerul, Navi Mumbai —
400 706, Maharashtra, India. E-mail: drgodse@gmail.com

Received 2014 Apr; Accepted 2014 Jul.
Copyright : © Indian Journal of Dermatology

This is an open-access atrticle distributed under the terms of the Creative Commons Attribution-Noncommercial-Share Alike 3.0 Unported,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Abstract

Chronic spontaneous urticaria is a distressing disease encountered frequently in clinical practice. The
current mainstay of therapy is the use of second-generation, non-sedating antihistamines. However, in
patients who do not respond satisfactorily to these agents, a variety of other drugs are used. This article
examines the available literature for frequently used agents including systemic corticosteroids, leukotriene
receptor antagonists, dapsone, sulfasalazine, hydroxychloroquine, H2 antagonists, methotrexate,
cyclosporine A, omalizumab, autologous serum therapy, and mycophenolate mofetil, with an additional
focus on publications in Indian literature.
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What was known?

o Chronic Urticaria is a debilitating disease with a relapsing course.

¢ Antihistamines form the mainstay of therapy.

¢ In non-responders a variety of other drugs have been tried, with or without evidence to support
their use.

Introduction

Chronic spontaneous urticaria is a disease affecting 0.5-1% of the population at any given time.[1] The
duration of the disease is generally 1-5 years, but could be longer in more severe cases associated with
features such as angioedema and autoreactivity.[1] Chronic spontaneous urticaria (CSU) has major
detrimental effects on quality of life, with sleep deprivation and psychiatric co-morbidity being frequent.

In the majority of patients, it is difficult to identify an underlying cause or inciting factor, thus preventing
curative therapy. The latest EAACI/GA?LEN/EDF/WAO guidelines give the treatment algorithm to be
followed in all cases of urticaria [Figure 1].

Non-sedating H1-antihistamines are the mainstay of symptomatic therapy, but treatment with licensed
doses relieves symptoms effectively in only < 50% of patients.[1] Treatment with higher doses of H1
antihistamines (up to four-fold updosing as per current guidelines) further improves symptoms in many, but
not all patients. Thus, every third or fourth patient will still remain symptomatic. These patients are
classified as non-responders to antihistamines.[2]

We now look at other drugs which may be used for treatment in such patients. The various types and
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subtypes of urticarias as referred to in the article and their definitions are given in Table 1.

Corticosteroids

One large, retrospective study reports long-term remissions in about 50% of cases of chronic urticaria with
oral prednisone given in a short course in doses of 0.3-0.5 mg/kg. The prednisone was started at a dose of
25 mg/day for 3 days followed by a rapid tapering within 10 days. The remissions achieved resulted in
disease control with only antihistamines at licensed doses. On administration of a second course of
prednisone, the remission rate further improved.[3]

However, systemic corticosteroids are associated with severe adverse effects on long-term treatment
(glucose intolerance, hypertension, osteoporosis, gastrointestinal bleeding, and weight gain). Thus, oral
corticosteroids are recommended for use only as short courses in the management of urticaria.[4]

In another study from India, Oral Mini Pulse (OMP) therapy was used in a series of 10 patients of chronic
urticaria. Over a period of 2 months, methyl prednisolone 16 mg tablets twice a week, on Saturday and
Sunday, were given along with levocetirizine 5 mg tablet daily. A significant reduction in Mean Urticaria
Activity Scores was observed in most patients, with only two patients reporting steroid-related side-effects.
The OMP regimen may help to minimize side-effects of oral corticosteroid therapy.[5]

Leukotriene Receptor Antagonists (antiLTs)

Many studies have reported the efficacy of anti LTs Montelukast and Zafirlukast in Chronic Urticaria (CU).
They may be especially useful in urticaria induced by food additives and/or aspirin and other NSAIDs.[6]
Pacor et al. reported that the combination of antiLTs and non-sedating antihistamines gives added benefit
only in urticaria elicited by a known factor (food additives, aspirin, and autoimmune urticaria). They
further suggest that the combination offers no added benefit in cases of chronic idiopathic urticaria.[7]
Similarly Bagenstose et al. also reported an added benefit by addition of antiLTs to cetirizine only in cases
of severe autoimmune urticaria (positive autologous serum skin test).[8]

On the basis of his findings with use of antiLTs in a series 12 patients of steroid-dependent chronic urticaria
and in view of their good tolerability and low cost, Asero recommends that antiLTs should be tried in all
patients with unremitting, steroid-dependent chronic urticaria before more challenging therapies are
considered.[9]

A few studies in the literature have reported no benefit with antiLTs, including a study from India which
reports no improvement of symptoms in chronic idiopathic urticaria patients with montelukast
monotherapy.[10]

However, a short trial with these agents may be recommended in all patients with refractory urticaria,
before considering other therapeutic agents. Montelukast can be used in doses of 10 mg/day.

Dapsone (DDS)

Evidence for use of Dapsone in chronic spontaneous urticaria (CSU) was first presented by | Boehm et al.
in a case study published in 1999. A patient who was unresponsive to antihistamines and steroids showed
remission with low-dose dapsone (started with 50 mg DDS/day, tapered to 25 mg DDS/week).[11]

More recently, Engin et al., in a prospective, randomized, non-blinded trial, comparing the use of dapsone
with antihistamine versus antihistamine alone, reported a persistent decrease in VAS and UAS scores along
with complete remission in some cases treated with dapsone, which was statistically significant as
compared to placebo.[12]

Dapsone can be used in CU in doses of 50-100 mg/day. In 2013, a double-blind placebo controlled trial (n
= 22) of antihistamine-refractory chronic urticaria reported a statistically significant improvement in itch,
hive, and VAS scores in patients treated with dapsone as compared to placebo.[13]

Dapsone is associated with known side effects such as methemoglobinemia, peripheral neuropathy, skin
rash, hepatotoxicity, Gl disturbances. Rare side effects include DRESS syndrome. Estimation of G6PD
levels before initiation of therapy is recommended in all cases, especially in males, along with monitoring
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of hemogram and LFTs for the duration of therapy.

Sulfasalazine

A single retrospective study of 19 patients of CU treated with sulfasalazine has been published.[14]
Sulfasalazine was started at a dose of 500 mg/day and increased by 500 mg weekly until doses of 2 gm/day
were reached. Doses higher than 2 gm/day offered no additional benefit and were associated with more
severe side effects. The reported side effects included gastrointestinal discomfort, nausea, and mild
headache, as well as leukopenia and elevated liver enzyme levels.[14]

Hydroxychloroquine

A randomized, placebo controlled, double blind study demonstrated use of hydroxychloroquine in chronic
urticaria in doses of 200 mg/day for a duration of at least 12 weeks. Improvement in quality of life scores
was observed.[15]

Hydroxychloroquine is a very safe drug, with most common adverse effect being GI upset. The risk of
retinopathy increases significantly after 5 years of use; however, baseline ophthalmologic evaluation is
recommended within first year of starting therapy.

H2 receptor antagonists

A recently published systematic Cochrane review on the use of H2 receptor antagonists for urticaria states
that although some of the participants in included studies reported better symptomatic relief with
combinations of H1 and H2 antihistamines, as compared to H1 antihistamines alone, the level of evidence
was weak and unreliable, and hence no recommendations could be made at present.[16]

Methotrexate

Methotrexate has been reported to be useful in various anecdotal reports of selected cases published in
literature.[17,18] In a report from India published in 2007, 3 out 4 selected cases of recalcitrant urticaria
were controllable with only cetirizine after a 2 month course of Mtx (10 mg/week) given in divided doses
every weekend, along with folic acid and cetirizine.[19]

However, a very recently published randomized, placebo-controlled, double-blind pilot study from India
reports that Mtx 15 mg/week for 3 months did not provided any additional benefit over H1 antihistamines.
The authors have recommended a larger study with longer follow-up to validate the results.[20]

Cyclosporine (CsA)

Many studies in the literature have reported the efficacy of cyclosporine in the management of CSU. A
double-blinded, randomized, placebo-controlled trial by Vena et al. demonstrated good improvement with
CsA in patients of CSU in doses of 3-5 mg/kg/day, given over a period of 16 weeks in addition to
background cetirizine therapy.[21]

A small study from India evaluating the safety and effectiveness of CsA in patients with CSU and positive
ASST reported improvement in UAS as early as within 2 weeks of therapy, along with complete remission
in three out of four patients and significant improvement in the remainder at the end of therapy. The
patients were given daily CsA in dose of 3 mg/kg/day for a period of 12 weeks along with daily cetirizine
10 mg.[22]

A 1-year follow-up study has shown efficacy of CsA in treatment of autoimmune urticaria, even in low
doses (1.5-2.5 mg/kg/day) given over 5 months.[23] The main side effects occurring with CsA are renal
damage (which may be reversible on stopping medications) and hypertension. Thus, continuous BP and
BUN/S. Creatinine monitoring is required during course of therapy.

Omalizumab

A recently published, phase 111, randomized, double-blind study, evaluating the safety and efficacy of
Omalizumab in 323 patients with antihistamine-unresponsive, moderate-to-severe chronic urticaria,
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demonstrated efficacy in a dose-dependent manner. Omalizumab given subcutaneously in doses of 150 mg
or 300 mg, repeated every 4 weeks for a period of 12 weeks, has significant efficacy in treatment of chronic
refractory urticaria. The efficacy is dose dependent. The incidence of serious side effects was low, and
more side effects were noted at higher doses.[24]

A study from India using Omalizumab in patients of long-standing chronic urticaria not responding to other
therapies, showed significant improvements in all patients with reductions in UAS and need for
antihistamines.[25]

Omalizumab was approved by the US FDA on 21 March 2014 for use in chronic idiopathic urticaria.

Autologous serum therapy

A placebo-controlled trial by Staubach et al. in 2006 suggested that autologous serum skin test (ASST)
positive chronic urticaria patients can benefit from autologous serum therapy.[26]

A multicenter, prospective, open-label trial of autologous serum therapy in chronic urticaria patients from
India showed its efficacy in a significant proportion of ASST-positive patients along with some
ASST-negative patients as well. At least 59.7% of ASST positive and 46% ASST-negative patients showed
significant improvements in signs and symptoms after nine weekly autologous serum skin injections were
given. This improvement was sustained for at least 3-4 months after the last injection.[27]

However, a randomized, three arm study from Istanbul comparing autologous serum and autologous whole
blood injections to placebo injections in 88 patients of chronic urticaria could not establish a statistically
significant difference in efficacy between the three methods although autohemotherapy resulted in a
marked decrease in disease activity and improvement in quality of life scores in CU patients.[28]

In another trial for autologous serum therapy from India, 20 ASST-positive patients were given weekly
autologous serum injections (0.05 ml/kg/week) intramuscularly, and of those, 9 (45%) showed excellent
response, while another 5 (25%) showed satisfactory response to the therapy.[29]

In view of its low cost and good safety profile, autologous serum therapy may be a good option in
ASST-positive patients with refractory urticaria.

Mycophenolate mofetil (MMF)

In an open label, uncontrolled trial, on nine chronic urticaria patients who did not respond satisfactorily to
anti-histamines and/or oral steroids, Shahar et al. demonstrated significant efficacy with mycophenolate
mofetil. MMF was given in doses of 1000 mg twice daily for 12 weeks. Along with a significant decrease
in urticaria activity score, all patients were able to stop prednisone and required lower doses of
anti-histamines for disease control.[30]

In another retrospective analysis of 19 patients with autoimmune and chronic idiopathic urticaria, who were
treated with MMF in dose ranges from 1000 mg to 6000 mg daily in two divided doses, improvement in
urticaria was observed in 89% of these patients with mean time to control being 14 weeks. The therapy was
well tolerated with most commonly reported adverse effects being GI symptoms.[31]

Phototherapy

In a randomized, controlled, non-blinded trial from Turkey on use of NBUVB phototherapy in treatment of
urticaria, a total of 81 urticaria patients were recruited to the study. The study group patients (n = 45)
received whole body phototherapy along with levocetirizine 10 mg daily. Phototherapy was given three
times a week for 20 exposures, with initial dose of 200 mJ/cm2, and about 10-20% increments at each
session. The control group received only levocetirizine 10 mg per day.[32]

On comparing the groups, the mean UAS was significantly lower in the NB-UVB plus levocetirizine group
(P < 0.01 at 3 months follow up). However, the reductions in VAS were similar in both groups. The results
indicate that NB-UVB phototherapy combined with antihistamine was better than antihistamine alone at
reducing urticaria activity. Moreover, the improvements seen during treatment were maintained 3 months
after phototherapy had been stopped. Four of the 45 patients receiving phototherapy (8.8%) reported type A
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adverse events such as erythema, and their phototherapy protocols were accordingly modified.[32]

Warfarin

There is a single communication of 5 cases of CIU treated with warfarin reported from India. All the 5
selected patients required oral steroids for symptom control, with relapse occurring on withdrawal. All five
patients had a positive Autologous Plasma Skin Test (APST) and four had a positive ASST. Warfarin was
started at a dose of 1 mg, increased by 1 mg weekly, with the maximum administered dose being 5 mg. INR
was monitored and maintained below 2. Warfarin was used for 2 to 5 months, and steroids could be
completely withdrawn in four cases. 1 case showed no response. The authors suggest that warfarin may be
considered in subjects with CIU with coexisting diseases needing long-term warfarin, like deep vein
thrombosis, atrial fibrillation or recurrent pulmonary embolism.[33]

Asero et al. demonstrated involvement of the extrinsic coagulation pathway in CIU, thus providing the
rationale for anticoagulant use.[34]

Immunoglobulin (IVIg)

There have been mixed reports about efficacy of 1\VVIg in chronic urticaria. In 2007, a study of 29 patients
with CU treated with low dose 1VIg (0.15 g/kg/d every 4 weeks) reported significant improvement in all
patients who completed treatment, with 4.5 months being the mean time to improvement.[35]

Asero in 2000 reported a series of three patients treated with 1V1g, where only one initially responded to
treatment, with a relapse within 3 weeks. The author suggests that most of the observed clinical effect was
due to the anti-idiotype effect of 1VIg rather than immunomodulatory effects.[36]

The disadvantages of IVIg are its high cost, paucity of efficacy data, and requirement for prolonged
infusions. It is associated with infusion reactions and other rare adverse events such as anaphylactoid
reactions and aseptic meningitis.[37]

Doxepin

The rationale behind use of doxepin in urticaria is that tricyclic antidepressants frequently show
antihistamine side effects.[38]

In a double-blind cross-over study comparing doxepin (10 mg thrice a day) with diphenhydramine (25 mg
three times a day), the patients of CIU on doxepin showed significantly better improvement in symptoms
with lesser sedation.[39]

Ghose and Haldar published a randomized controlled trial comparing the effect of 10 mg thrice daily
doxepin with pheniramine maleate 22.5 mg three times daily. The group receiving doxepin showed
significantly better improvement, with lesser drowsiness, as compared to the pheniramine group. However,
dryness of mouth was more common among patients taking doxepin.[40]

Topical clobetasol

While an open trial on use of potent topical steroids in chronic idiopathic urticaria did not demonstrate
lasting response,[41] two other studies on use of topical clobetasol (0.05%) have reported its significant
efficacy in cases of delayed pressure urticaria as compared to placebo.[42,43]

Management of chronic urticaria in special populations

Children Recent guidelines have strongly recommended use of modern second generation H1
antihistamines as first-line therapy for urticaria in children. In children, the same first-line treatment and
weight adjusted up dosing is recommended as in adults. The treatment algorithm to be followed remains
the same as elaborated in Figure 1.[44]

There is one report of a single open label trial on use of cyclosporine in children with CIU. Seven children,
aged 9 to 16 yrs, were given cyclosporine 3 mg/kg/day in two divided doses, with monitoring of serum
cyclosporine levels, BUN, serum creatinine, and blood pressure. All the patients had cessation of symptoms
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after about 1-4 weeks and maximum by 8 weeks. No adverse effects were recorded in these seven
patients.[45]

Hepatic, renal disease Table 2 gives guidelines for choice of antihistamines in patients with hepatic and
renal dysfunction.

Pregnancy and lactation

There have been no reports of birth defects in women having used modern second-generation
antihistamines during pregnancy. The latest guidelines suggest use of loratadine, cetirizine, and
levocetirizine during pregnancy.[44] These are also pregnancy category B.

All antihistamines are secreted in breast milk and use of first-generation antihistamines is discouraged
during lactation to avoid excessive sedation.[44]

A short course of oral corticosteroids may be considered during pregnancy in case of severe exacerbations
of urticaria. Potential side effects include malformations, neonatal adrenal insufficiency, and low birth
weight. Risk to benefit ratio must be assessed before administration. Although oral steroids are secreted in
breast milk, they are generally considered to be safe during lactation.[4]

Omalizumab has also been classified as pregnancy category B by US FDA.[4] Drugs such as
cyclophosphamide, methotrexate, and mycophenolate mofetil are teratogenic and must be avoided during

pregnancy.[45]

The pregnancy categories of all drugs used in treatment refractory urticaria have been mentioned in Table 3

Selection of appropriate therapeutic agent

Table 3 gives a compilation of advantages and disadvantages of various drugs available for treatment of
chronic refractory urticaria along with the quality of evidence available for that intervention. This will
provide a holistic approach to the management of refractory chronic urticaria and help in selection of
appropriate agent as per patient profile.

What isnew?

e Mixed reports on leukotriene antagonists

e Systemic corticosteroids recommended only in short courses

¢ Anti-inflammatory agents and cyclosporine A have good efficacy

o Weak and unreliable evidence for H2 antagonsists

o Methotrexate may not be useful

¢ Reports on efficacy with omalizumab, autologous serum therapy, and MMF

Footnotes
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Figure 1

First line:
Modern second generation antihistamines

If symptoms persist after 2 weeks

Second line:
Increase dosage upto fourfold of modern
second generation antihistamines

If symptoms persist after 1-4 further
weeks

Third line:

Add on to second line: Omalizumab or
Cyclosporine A or Montelukast
Short course (max 10 days) of systemic
corticosteroids may be used at all times
if exacerbations demand this

Recommended treatment algorithm for urticaria. Source: Zuberbier T, Asero R, Godse K, Grattan C, Maurer M et al. The
EAACI/GA2LEN/EDF/WAO Guideline for the definition, classification, diagnosis, and management of urticaria: the 2013
revision and update. Allergy 2014; 69: 868-887
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Type of urticaria

Acute urticaria

Chronic urticaria: Subtypes
1)Chronic Spontaneous urticaria

2) Inducible urticarias
Symplomalic dermographism/urticaria factitia
Cold urticaria/ cold contact urticaria
Delayed pressure urticaria/ pressure urticaria
Sclar urticaria
Heat urticaria/ heat contact urticaria
Vibratory urticaria/angioedema
Cholinergic urticaria
Contact urticaria
Aquagenic urticaria

Definition
Occurrence of spontaneous wheals, angioedema, or both for <6 weeks

Spontaneous appearance of wheals, angicedema, or both =6 weeks due
to known or unknown causes

Eliciting [aclor: Mechanical shearing forces (wheals arise after 1-5 min)
Eliciting factor: Cold air/water/wind

Eliciting factor: Vertical pressure (Wheals arise with a 3-8 h latency)
Eliciting factor: UV and/or visible light

Eliciting factor: Localized heat

Eliciting factor: Vibratory forces e.g. pneumatic hammer

Flicitation hy increase of body temperature

Elicitation by contact with urticaricgenic substance

Elicitation factor: Water

Source: Zuberbier T, Asero R, Godse K, Grattan €, Maurer M et 2l. The EAACT/GA2LEN,/EDF/WAO Guideline for the definition, classification,
diagnosis, and management of urticaria: the 2013 revicion and update. Allergy 2014;69:868-887

Definitions of types of urticaria
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Table 2
Drug Liver metabolism Dose adjustment
Fexofenadine <8% Kidney failure

Levocetirizine <15%
Desloratadine Yes

Rupatadine Yes
Cetirizine <40%
Loratadine Yes

Liver and kidney failure
Liver and kidney failure
Liver and kidney failure
Liver and kidney failure
Liver and kidney failure

Reference: Godse KV, Zawar V, Krupashankar DS, Girdhar M,
Kandhan S, Dhar S, et al. Consensus statement on the management
of urticaria. Indian J Dermatol 2011;56:485-9

Metabolism and dose adjustment of various second generation antihistamines
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Drmug Dosage Preg Quality of evidence Advantages Disadvantages Monitoring
cat (GRADE system)
Corticosteroids 0.3-0.5 mg,/kg, C Low Early remission during Side effects on Nil for short courses
for not more (2 case series) exacerbations prolonged usage
than 10 days
Montelukast 10mg/day B Low (2 RCTs, Inexpensive, less side  Mixed reports Nil
1 case series) effects about efficacy in
Efficacy in urticaria due cIu
to known factors (food Efficacy only in
additives, aspirin) and combination with
autoimmune urticaria nsAH
Dapscne 50-100 mg/day C Low Very inexpensive, Enown side Baseline: CBC, LFTs,

(2 RCTs) experience with usage effects such as RFTs, G6PD
methemoglobinemia, Monthly: CBC
neuropathy, :
hepatotoxicity Quarterly: LFTs, RFTs
Contraindicated in
G6PD deficiency

Sulfasalazine 500 mg - C Very low Inexpensive Side effects such  Baseline: CBC, LFTs, RFTs
2000 mg/day (Case series) as headache, Monthly: CBC, LFTs,
leucopenia and RFTs for 3 months, f/b
elevated enzyme  quarterly
levels
Hydroxychloroquine 200 mg/day C Low {1 RCT) Safety Risk of retinopathy Baseline: Ophthalmelogic
for at least and ocular adverse evaluation within 1 year
12 weeks effects on long of starting, CBC, LFTs
term use Follow-up: Yearly
ophthalomologic
evaluation after 5 years
of continuous therapy
Methotrexate 10-15 mg,/ X Low (1 RCT, 1 case  Inexpensive, Hepatotoxicity, Baseline: CBC, Plts, LFTs,
week series - mixed experience with usage hematologic RFTs
reports) Immunosuppressive  toxicity, GI adv.erse Monthly: CBC, Plts, LFTs
offect effects, ulcerative
stomatitis
Cyclosporine Typical: C Moderate (2 RCTs,  Multiple reports of Moderately Baseline: BP, RFTs, CBC,
3-5 mg,/kg,/d 1 case series, 1 qood efficacy expensive LFTs, lipid profile
Enpen(;abel trial May be used in Risk of renal Weekly: BP monitoring
i}r;gila‘;:rls children damage (low risk  Monthiy: RFTs, CBC,
Relatively safe at doses<5 mg,/Kg/ [pTg lipid profile
Low dose: Very low (1 case day for less than
1.5-2.5 mg,/ series) 1 year duration)
kg/d Hypertension
Omalizumab 150 or B High (3RCTs) High efficacy Parenteral Nil
300 mg every administration

Autologous Serum
Therapy

Mycophenolate
Mofetil

Phototherapy
(NBUVB)

Warfarin

Vg

2-4 weeks sc

0.05 ml serum,/ -
kg, week

1000 - D
6000 mg BD for
12-14 weeks

Initial: -
200 mJ/cm?

1-5 mg weekly

0.15 g/kg/day C
every 4 woeks

Good safety profile

Low (1 RCT, 2 Case
Series - mized
reports on efficacy)

Inexpensive
Easy to perform
Usefulness in
autoimmune urticaria
Low Newer drug
(2 case series) Broad therapeutic
index
Generally well
tolerated
Maybe useful in cases
not responding to
other therapies
Low May be tried when
(1 RCT) immunosuppression,

other therapies are
contra-indicated

Very low
(1 case series)

May be useful

in patients with
coexisting conditions
requiring warfarin

Very low
(2 case series)

Good safety profile

Very high cost

Risk of anaphylaxis
(to be given in ICU
setting)

Injectable therapy

Mixed reports
about efficacy

High cost

Increased risk of
infections with
higher doses

Requires
phototherapy unit
Short term
cutaneous adverse
events may occur
Bleeding
complications
Surgeries may be
contraindicated
during warfarin
therapy

High cost

Mivad rannrte nn

Baseline: CBC, RFTs,
LFTs,

Monthly to Quarterly:
CBC, LFTs, S. Creatinine

Nil

INR monitoring

Baseline: CBC, LFTs,
RFTs,
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Comparison of various agents available for refractory urticaria
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