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 Introduction 

 Systemic corticosteroids are drugs with frequent ap-
plication in emergency medicine. Interestingly, the skin 
contains its own glucosteroidogenic system  [1, 2] . Ac-
cording to anaphylaxis and urticaria guidelines  [3–6] , 
emergency kits for urticaria and/or angioedema patients 
have to contain, beside antihistamines, adrenaline, and 
β-receptor agonists, a self-administrable corticosteroid 
with a prednisolone equivalent of 50–100 mg. In some 
patients with severe anaphylactic reactions, there is a 
need for high-concentration liquid prednisolone with 
more than 100 mg prednisolone equivalent per dose. 
Since the drug should act fast and be easy to swallow, a 
liquid corticosteroid is favorable. Presently, only liquid 
preparations with less than 100 mg prednisolone equiva-
lent are available worldwide. Hence, the Department of 
Extemporaneous Preparations of the Society for Dermo-
pharmacy in Germany  [7]  recommended establishing 
the clinical use of a new formula containing prednisolone 
up to 500 mg per 100 ml liquid agent. This expert panel 
gives recommendations for the use of extemporaneous 
preparations and is working closely with the Pharmaceu-
tical Laboratory of the NRF, the national pharmacist 
compounding formulary in Germany. Their unlicensed 
pharmaceutical preparations for the specific needs of pa-
tients are habitually standardized for pharmacy prepara-
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 Abstract 

  Background/Aims:  According to current guidelines, the 
emergency kit for patients with severe urticaria and/or angio-
edema should include a corticosteroid with a prednisolone-
equivalent of 50–100 mg. Since severe dysphagia may occur 
in anaphylaxis, liquid corticosteroids are advantageous. Pres-
ently, only liquid preparations with less than 100 mg pred-
nisolone equivalent are available worldwide.  Methods:  We 
prepared a highly concentrated liquid prednisolone formula 
for oral administration (1 or 5 mg prednisolone per ml). We 
observed efficacy and safety of 100 mg or >250 mg liquid oral 
prednisolone in comparison to intravenous administration 
(250 mg prednisolone) in 53 patients with urticaria and/or 
angioedema.  Results:  The symptom control achieved with 
oral administration was comparable to that obtained with 
intravenous therapy, with remission of at least 50% of the 
symptoms in less than 30 min. No side effects occurred dur-
ing the treatment period.  Conclusion:  The liquid predniso-
lone formula is an additional therapeutic rescue medication 
in dermatological emergency medicine, filling a therapeutic 
niche for patients who need high-concentration liquid pred-
nisolone. It is suitable for self-administration emergency kits 
in children and adults, in accordance with current guidelines. 
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tion according to legislation. The new prednisolone for-
mula was originally mentioned in The Netherlands in 
1997 by the FNA, the Dutch pharmacist compounding 
formulary  [8] . It contains prednisolone sodium phos-
phate with a prednisolone equivalent of up to 500 mg per 
100 ml  [9] . Prednisolone sodium phosphate is a water-
soluble prodrug, but in vivo prednisolone is readily liber-
ated by phosphases. Prednisolone is rapidly and well ab-
sorbed in the gastrointestinal tract following oral admin-
istration  [10–15] . Its kinetics are nonlinear due to its 
nonlinear 70–90% plasma protein binding. Mean peak 
plasma concentrations occur between 40 and 55 min, 
with a mean plasma half-life of about 2.9 h  [10] . The peak 
plasma level is higher and occurs faster than with tablets 
 [13–15] . Prednisolone is metabolized mainly in the liver 
and is excreted by the kidneys  [11–15] . In bioavailability 
studies, pharmacokinetic parameters have indicated that 
the preparation is bioequivalent to tablets when correct-
ed for dose  [10, 11] .

  In the past, no controlled or noninterventional studies 
have been performed observing the effectiveness of dif-
ferent concentrations and therapeutic options of liquid 
corticosteroids in emergency situations. The aim of this 
prospective, noninterventional observational study was 
to prove the efficacy and safety of this high-concentration 
liquid prednisolone in emergency situations, e.g. urticar-
ia with angioedema, in comparison to standard treatment 
with intravenous (i.v.) corticosteroids.

  Methods 

 A total of 53 patients presenting as emergencies to our univer-
sity hospital with anaphylaxis grades I and II were included. 
Symptoms comprised severe acute or exacerbated chronic spon-
taneous urticaria and/or angioedema combined with pruritus, 
dysphagia, and/or dyspnea. All patients were treated according to 
current guidelines  [3–6] . After a physical examination and in-
formed consent, all symptoms were recorded and judged sepa-
rately, especially documenting the following: hives, angioedema, 
pruritus, dyspnea, and dysphagia. The location, size, number, se-
verity, and duration of symptoms were documented on a stan-
dardized worksheet. The observed symptoms were categorized by 
the admitting physician as mild, moderate, or severe according to 
Common Terminology Criteria for Adverse Events (CTCAE) 
 [16] . The examinations were approved by the local ethics commit-
tee. 

  We observed the efficacy of the liquid prednisolone formula at 
two different concentrations: a low dose (LD; 100 mg prednisolone 
equivalent) and a high dose (HD; >250 mg), in comparison to i.v. 
application (250 mg)  [8] . The LD consists of 100 ml prednisolone 
oral solution, at a concentration of 1.34 mg prednisolone sodium 
phosphate per milliliter, equivalent to 1 mg prednisolone per mil-
liliter. The HD is 100 ml prednisolone oral solution, at a concen-

tration of 6.72 mg prednisolone sodium phosphate per milliliter, 
equivalent to 5 mg prednisolone per milliliter.

  The treatment mode was individually chosen by the physician 
and in case of i.v. administration it was also performed by the phy-
sician. Patients receiving the oral medication were instructed to 
drink either the whole bottle of 0.1% liquid prednisolone (LD) or 
half of the bottle of 0.5% liquid prednisolone (HD). The dose and 
mode of application, as well as all adverse events during treatment, 
were documented. Vital signs and skin status were monitored ev-
ery 30 min. In case of persisting symptoms, the dose was raised in 
both application forms. Every 30 min for up to 2 h, the physician 
and patients were asked to make a symptom assessment. All pa-
tients were placed under surveillance for at least 2 h. At discharge, 
the patients were asked to report recurring symptoms within the 
following days. 

  For statistical analysis, we performed a 2-tailed Mann-Whitney 
U test for comparison of LD and HD levels and used a repeated-
measures ANOVA to detect differences between dose levels. 

  Results 

 We observed 53 patients (36 women and 17 men) aged 
17–75 years (mean 47 ± 15.6) presenting as emergencies 
with anaphylactic symptoms. Overall, we recorded 180 
symptoms including urticaria, pruritus, angioedema, 
dyspnea, dysphagia, and others. The primary presenting 
symptoms were urticaria and angioedema, and pruritus 
was the most common secondary symptom ( fig. 1 ). Pa-
tients presented with 3.8 symptoms on average. 

  Ten patients received 250 mg prednisolone i.v. and 43 
patients received oral medication, i.e. HD liquid pred-
nisolone (16 patients) or LD liquid prednisolone (27 pa-
tients). All patients, except one, showed either urticaria 
or angioedema at presentation. Regardless of the applica-
tion mode (oral or i.v.), at least 50% of all symptoms dis-
appeared within 30 min after treatment. HD of oral pred-
nisolone were the most effective, with 70.4% of symptoms 
resolving within 30 min and only 22.2% persisting longer 
than 1 h ( fig. 2 a). Overall, treatment modes were compa-
rable, with no significant differences in time to symptom 
control between the oral and i.v. groups (p = 0.0989). No 
relapse of symptoms was reported.

  Subgroup analyses of the severity grades of symptoms 
indicated that severe symptoms needed higher doses of 
prednisolone liquid ( fig. 2 b). Especially in severe forms 
of urticaria and angioedema, the two most common pre-
senting symptoms in dermatological emergencies, HD 
( ≥ 250 mg prednisolone liquid) showed superior symp-
tom control (remission of >70% in the first 30 min) com-
pared to LD (100 mg, 50% remission, <30 min; p = 
0.008).



 High-Concentration Liquid Prednisolone 
in Urticaria 

Skin Pharmacol Physiol 2016;29:9–12
DOI: 10.1159/000439032

11

  Discussion 

 According to urticaria guidelines, patients with severe 
urticaria attacks and/or angioedema combined with pru-
ritus, dysphagia, and/or dyspnea must be treated with 
highly concentrated corticosteroids with a single dose or 
for up to several days as short-term therapy. All emer-
gency kits should contain, besides other medications, a 
remedy with a prednisolone equivalent of 50–100 mg. 
The idea of using liquid corticosteroids for the treatment 
of urticaria and/or angioedema is not entirely new. How-

ever, presently no such liquid formula is being marketed 
and studies reporting the efficacy of orally taken liquid 
corticosteroids are scarce. Lucas-Bouwman et al.  [17]  
evaluated compliance and the effectiveness of predniso-
lone in asthmatic children, with the medication adminis-
tered either as crushed tablets or as an oral solution. They 
found both drug formulas to be equally effective, but the 
liquid prednisolone was significantly better tolerated 
than the tablets. In the current study, we show the effi-
cacy of a new treatment option for urticaria and/or angio-
edema combined with pruritus, dysphagia, and/or dys-
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  Fig. 1.  Before treatment, a total of 180 
symptoms were presented by 53 patients 
receiving 3 different corticosteroid treat-
ments: HD oral, LD oral, and i.v. 
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  Fig. 2.   a  Overall symptom control. In all treatment groups (HD oral, LD oral, and i.v.) the majority of symptoms 
resolved within 30 min after treatment.  b  Severe-symptom control. Patients with severe forms of urticaria and 
angioedema benefited from HD of liquid prednisolone. 
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pnea. This liquid prednisolone leads to rapid remission of 
symptoms with LD as well as with HD. Treatment of pa-
tients with the liquid prednisolone formula turned out to 
be as effective as standard emergency treatment, i.e. i.v. 
prednisolone (250 mg). Patients with severe urticaria 
and/or angioedema (according to CTCAE criteria) may 
benefit from a higher concentration of liquid predniso-
lone (>250 mg). As patients were not randomized to ei-
ther treatment group, there might be a possible selection 
bias limiting the interpretation of our data. 

  The general safety profile of liquid prednisolone is 
comparable to that of the tablet formula  [13–15] , and in 
the current study no adverse events occurred during ad-
ministration of the drug. 

  Also the inclusion of oral prednisolone in self-admin-
istration emergency kits is conceivable, but to date there 
is little experience with such emergency medications out-
side hospital emergency departments.

  We conclude that the new oral liquid prednisolone 
formula is a therapeutic option for treating anaphylactic 

symptoms in emergency situations, with the potential to 
substitute i.v. injection in selected cases. Updosing seems 
to be necessary in patients with acute severe urticaria and 
angioedema attacks with or without dyspnea/dysphagia. 
Larger, multicenter, comparative effectiveness trials are 
needed to determine the best dose of this new liquid pred-
nisolone, including home treatment. Further therapeutic 
possibilities are treatment strategies especially in chil-
dren, where tablets and the daily use of a suppository are 
best avoided. 
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