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Systemic juvenile idiopathic arthritis (sJIA) is a 
polygenic autoinflammatory disease and the most common 
cause of arthritis in children and adolescents [1]. Macrophage 
activation syndrome is the most challenging adverse effect. 
IL-6 is involved in the pathophysiology of macrophage 
activation syndrome. Tocilizumab is a biologic agent 
approved for the treatment of rheumatoid arthritis (RA) in 
adults, polyarticular juvenile rheumatoid arthritis, and the 
systemic form of juvenile idiopathic arthritis in children. 
Tocilizumab blocks the IL-6 receptor in order to discontinue 
production of inflammation in the body. It is approved in 
Europe and the USA for the treatment of moderate to severe 
RA in adult patients who have responded inadequately or 
been intolerant to previous therapy with 1 or more disease-
modifying antirheumatic drugs or tumor necrosis factor 
inhibitors [2].  Anaphylactic adverse effects have been 
reported for tocilizumab, and incidence has been increasing 
over time [3]. 

A 15-year-old boy presented 9 months ago with progressive 
pain in the neck, left knee, and back. He had concurrent fever 
and rash starting on the palms and spreading all over the 
body. Given the persistent fever, epistaxis, and bicytopenia, 
he was diagnosed with macrophage activation syndrome 
and underwent bone morrow aspiration. Hemophagocytosis 
was seen in 2 separate samples. Therefore, the patient was 
diagnosed as having JIA. As pulse methylprednisolone 
treatment was ineffective, tocilizumab was considered after 
treatment with intravenous immunoglobulin. The infusion 
was commenced at 600 mg every 2 weeks. After the second 
dose, the patient developed pruritus, maculopapular rash, 
angioedema, and dyspnea and was diagnosed with grade 2 
anaphylaxis [4]. The tocilizumab infusion was stopped, and 
epinephrine (0.01 mg/kg) and pheniramine maleate (1 mg/kg) 
were administered. The treatment protocol was withdrawn 
for 2 weeks. 
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The result of skin prick testing with varying concentrations 
of tocilizumab (1/100, 1/10, and 1/1) was negative; that of 
intradermal testing with a 1/1 concentration was positive. 

Given the lack of alternative medication, tocilizumab 
was the only choice for the patient, who therefore underwent 
desensitization before the third infusion. 

A 12-step desensitization schedule was planned to achieve 
a total therapeutic dose of 600 mg (Table). Premedication 
was with methylprednisolone, hydroxyzine, and ranitidine, 
respectively, 13, 7, and 1 hour before the desensitization 
procedure. He tolerated the full therapeutic dose with no 
adverse effects. The maintenance dose (600 mg) is now 
supervised twice weekly by the nephrology department.

Three solutions with different concentrations were 
administered (Table) [5]. The initial solution was tocilizumab 
0.024 mg infused in 15 minutes (1/25 000 of total dose). 

The infusion rate was increased at 15-minute intervals. 
A cumulative dose of 1.224 mg had been administered in 
the first hour of desensitization. The rate increased to 98.28 
mg/h after 165 minutes. A constant rate of 196.56 mg/h was 
maintained until the infusion ended (Table) [5]. Total infusion 
time was 5 hours 45 minutes. A resident and a nurse monitored 
the patient throughout the infusion. Vital signs were assessed 
every 15 minutes. The patient was hospitalized for another 
24 hours to monitor adverse effects. 

The patient has received 2 additional tocilizumab infusions 
to date, with no adverse effects. Following the sensitization 

regimen, there is no need for additional desensitization in the 
present case because of the half-life of tocilizumab. Before 
treatment with tocilizumab, the patient’s juvenile arthritis 
disease activity score (JADAS) 27 was 16.8. Respectively, 
at weeks 8 and 12 weeks of treatment, the JADAS 27 was 
5.8 and 0, and the American College of Rheumatology Pedi 
response was 50 and 100.

sJIA differs from other types of JIA, with prominent 
systemic clinical features, marked elevation of inflammatory 
markers, and absence of autoantibodies. Innate immune 
mechanisms appear to play a central role: overproduction of 
the inflammatory cytokines of innate immunity is a typical 
feature of sJIA. A better understanding of the role of these 
cytokines has been translated into therapeutic approaches. 
Indeed, remarkable results have been observed with IL-1 and 
IL-6 inhibitors both in clinical trials and in real life [1].

Rapid desensitization enables safe readministration of 
monoclonal antibodies after hypersensitivity reactions and 
can be applied when no alternatives are available, although 
reactions cannot be ruled out. 

The recommended rapid desensitization protocols for 
monoclonal antibodies are applied in 12 steps in 3 solutions. 
The dose is increased 2- to 2.5-fold in each step [5].

Monoclonal antibodies are rapidly becoming standard 
therapy in the treatment of a multitude of diseases. For the 
most part, they are well tolerated. However, a subset of 
patients experience hypersensitivity reactions following 
the administration of these drugs. The symptoms of 
hypersensitivity reactions range from mild (fever, rash, 
pruritus) to severe, including life-threatening anaphylaxis [6].

Tocilizumab is a recombinant humanized anti-IL-6 receptor 
monoclonal antibody, which is administered monthly by 
intravenous infusion and prevents IL-6 signal transduction [7].

Although hypersensitivity reactions in tocilizumab are 
extremely rare, clinicians must always keep anaphylaxis in 
mind [8]. It is important to adhere to the treatment plan. We 
recommend desensitization rather than withdrawal of therapy 
in patients who respond well to the drug or have no other 
therapeutic option.

The first report of a child being desensitized to tocilizumab 
was a girl with Still disease [9]. There are reports of successful 
desensitization with tocilizumab in adults [10].

Anaphylaxis is an immediate reaction that can be life-
threatening, and, once it occurs, the risk of recurrence is higher 
if the patient is exposed to the same allergen. The best course of 
action for such patients is to discontinue the drug and to replace it 
with an alternative. However, desensitization protocols are used 
in cases where there is no alternative treatment or the effectiveness 
of alternative treatment is significantly lower. In desensitization, 
the goal is to achieve temporary unresponsiveness to the drug that 
induces anaphylaxis. The key to successful desensitization is to 
administer increasing doses of medication until the cumulative 
dose is reached. With desensitization protocols, patients can use 
medications that cause anaphylaxis.

We present the case of a patient who experienced 
anaphylaxis with tocilizumab and for whom no alternative 
drugs were available. In conclusion, our clinical experience 
indicates that desensitization protocols can be used in patients 
who experience anaphylaxis with tocilizumab.

Table. Desensitization Solutions and Protocol 

 Volume, Total Drug  Concentration,  Total 
  mL Dose per  mg/mL Infused 
  Solution  Volume

Solution 1 250 6 mg 0.024 15 mL
Solution 2 250 60 mg 0.24 24 mL
Solution 3 250 600 mg 2.4 250 mL

Step Solution Infusion  Time,  Volume, Dosage Cumula- 
  rate,  min mL Adminis-   tive 
  mL/h   tered This Dose, 
     Step, mg mg

1 1 4 15 1 0.024 0.024
2 1 8 15 2 0.048 0.072
3 1 16 15 4 0.096 1.032
4 1 32 15 8 0.192 1.224
5 2 6.4 15 1.6 0.384 1.608
6 2 12.8 15 3.2 0.768 2.376
7 2 25.6 15 6.4 1.536 3.912
8 2 51.2 15 12.8 3.072 6.984
9 3 10 15 2.5 6.144 13.128
10 3 20 15 5 12.288 25.416
11 3 40 15 10 24.576 49.992
12 3 80 180 230 550 600
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The European Academy of Allergy and Clinical 
Immunology defines anaphylaxis as a severe, potentially 
life-threatening systemic hypersensitivity reaction that is 
characterized by rapid onset with life-threatening respiratory 
and/or circulatory problems. It is usually, although not always, 
associated with skin and mucosal changes [1]. 

The results of 10 European studies suggested an incidence 
of anaphylaxis of 1.5-7.9 episodes per 100 000 person-years, 
and, based on 3 of the studies, prevalence was estimated 
at 0.3% (95%CI, 0.1-0.5), with foods as the most frequent 
cause in children and drugs and hymenoptera venom in 
adults [2]. In our area, the incidence of anaphylaxis among 
the general population attended in the emergency department 
(ED) of Hospital Universitario Fundación Alcorcón, 
Alcorcón (Madrid), Spain was 103.37 episodes per 100 000 
person-years [3]. In an observational study of patients aged 
more than 15 years attended in the ED of Hospital General 
Universitario Gregorio Marañón, Madrid, Spain, the incidence 
of anaphylaxis was 0.08%, with drugs as the main cause 
(41.7%), followed by food (25%) [4]; the incidence of pediatric 
anaphylaxis was 0.12%, with food allergy as the cause in 90% 
of cases [5].

Our aim was to determine the incidence of anaphylactic 
reactions attended during 1 year by first aiders in the 
ambulances of the Municipal Emergency Service of Madrid 
(SAMUR-PC) and identify their origin based on data provided 
by patients or witnesses.

We performed a retrospective study of patients attended 
by advanced life support units of the SAMUR-PC prehospital 
emergency service and diagnosed with allergic/anaphylaxis 
over a 1-year period (2016). Data were collected directly from 
the clinical report for each case, and the variables studied 
were as follows: demographics, previous allergies, etiology, 
symptoms, vital signs, treatment, and hospital admission. 
The data were analyzed using SPSS Statistics for Windows 
v.17.0 (SPSS Inc). We first analyzed the sample and its 
clinical features to describe the distribution of each variable 
in percentages and then performed a multivariate analysis 


