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ABSTRACT 

Most adverse events (AEs) during the immunization of rabies vaccine were slight, there was 

little information about the allergic reaction induced by rabies vaccines and had to stop or 

change the immunization program. Here, we reported a case that a 4-year-old boy had 

category II exposure to rabies and showed severe allergic reaction after being immunized 

with lyophilized purified vero cell rabies vaccine (PVRV). After the anti-allergy therapy with 

hormone, allergy testing indicated medium allergy to egg and milk, and implied the allergic 

reaction most likely associated with animal-sourced gelatin in lyophilized PVRV. Therefore, a 

new immunization program with liquid PVRV without stabilizers under the Zegrab regimen 

(2-1-1) was enrolled at day 7 post-exposure. Although lower than the levels of normal 
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<5-year population at day 14 and 45, the neutralizing antibody (RVNA) titers of this boy 

showed adequate protective antibody (≥ 0.5 IU/ml), even after 365 days post-immunization. 

This study not only highlighted the importance of several types of rabies vaccines co-existing 

in the market, but also implied the necessary for doctors to fully understand the allergies 

history of patients prior to immunize rabies vaccine. 

Keywords 

Allergic reaction; Rabies vaccine; Purified vero cell rabies vaccine (PVRV); Purified chick 

embryo cell vaccine (PCECV); Neutralizing antibody (RVNA) titer 

Abbreviations 

AEs: adverse events; 

PVRV, purified vero cell rabies vaccine; 

RVNA, neutralizing antibody; 

PCECV, purified chick embryo cell vaccine; 

RFFIT, rapid fluorescent focus inhibition test 
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INTRODUCTION 

Because human rabies is practically a 100% fatal disease 
1
, it is mandatory to immunize with 

rabies vaccines as soon as post-exposure of rabies. Timely and proper use of modern rabies 

vaccines and immunoglobulins is a crucial method to prevent rabies virus infection 

post-exposure. Although rabies vaccines in the market had been carefully evaluated, both 

local adverse events (AEs) and systemic AEs were normally reported during the 

immunization process 
2, 3

 and mild systemic reactions had been reported in up to 40% of 

recipients 
4
. However, severe adverse events that had to stop or change the immunization 

program were rarely reported. In this study, we reported a case of severe allergic reaction to 

the rabies vaccine. 

PATIENT PRESENTATION 

A 4-year-old boy was hospitalized for urticarial drug eruption at June 21, 2014. His parents 

reported an immunization history of lyophilized purified vero cell rabies vaccine (PVRV, 

1.0ml/dose) on June 20 because of category II exposure to highly suspected dog’s bite. On 

the admission, he presented severe allergic reaction according to the “Preventive vaccine 

clinical, averse events grading guidelines” issued by the China Food and Drug Administration. 

He had fever (38.9℃), listlessness, weakness, headache within eight hours after the 

immunization with lyophilized PVRV. Many red wheals can be found all around his body, 

especially on the face. Laboratory test found a significant high level of high-sensitivity 

C-reactive protein (HS-CRP, 20.7 mg/L), which implied the allergy might be possibly 

induced by an exogenous stimulation. His parents also proved that he had allergy history. 

Thus, drug allergy to rabies vaccine was primary concluded, and he was injected with 2 mg 
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Dexamethasone Sodium Phosphate for 2 days, plus 2.5 mg oral Cetirizine hydrochloride 

tables for 2 times in first day and 3 mg for one time per day in the following 2 days. 

After getting out of hospital, allergy testing was suggested by the doctors in Wuhan Centers 

for Disease Prevention & Control (Wuhan CDC) and the results tested with UniCAP systems 

(Pharmacia Biotech, Uppsala, Sweden) by Tongji Hospital, Tongji Medical College of 

Huazhong University of Science & Technology were shown in Table 1, of which medium 

allergy reactions to egg and milk were flagged. As described above, his parents reported no 

changes on the living conditions, and also denied eating egg or milk, drug allergy to rabies 

vaccine was the most reasonable explanation. Because the first injection of rabies vaccine at 

June 20 was lyophilized PVRV, the stabilizer used in vaccine was gelatin with a component 

of bull bone, thus most likely induced severe allergic reaction 
5
. Based on the allergy testing 

results, we excluded purified chick embryo cell vaccine (PCECV) or PVRV that had 

components of bull bone or bovine serum. Finally, a liquid PVRV (0.5 ml/dose) without 

stabilizers was enrolled for the new anti-rabies immunization program. In addition, rabies 

virus neutralizing antibody (RVNA) titers in the serum were measured by rapid fluorescent 

focus inhibition test (RFFIT) in the virology laboratory of Wuhan Centers for Disease 

Prevention and Control (Wuhan CDC) as we described before 
3
, and the result at June 24 

indicated lower level of antibodies (Figure 1). In order to achieve adequate immune response 

as soon as possible, Zagreb regimen (2-1-1, consisting of four doses in three visits on days 0, 

7 and 21, 2-site intradermal injections on day 0) was used for the new immunization program. 

Following up reported no further allergy happening, and immunogenicity analysis indicated 

successful protection (RVNA titer ≥ 0.5 IU/ml, an indicator of an adequate adaptive immune 
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response used by the World Health Organization [WHO] 
6
) was deduced by liquid PVRV, 

RVNA of this case at day 14 (2.11 vs 7.03 IU/ml) and day 45 (6.25 vs 23.31 IU/ml), however, 

remained significant lower than that of normal <5-year children in our previous study (Figure 

1) 
3
. 

The Institutional Review Board of Wuhan CDC approved this study, and written informed 

consent was obtained from his parents. 

DISCUSSION 

Although mild systemic reactions, such as headache, nausea, abdominal pain, myalgia, had 

been reported in up to 31% of PCECV vaccine recipients 
6
 and about 1% of PVRV vaccines 

7, 

8
, severe allergic reaction, like this reported case, was rare. It was very difficult to define the 

allergic reaction associated to the rabies vaccine, in particular for the reaction to only one 

component that was not noted. In fact, most occurrences of anaphylaxis to live virus vaccines 

reported were caused by animal-sourced gelatin 
5
. Therefore, it was challenge for the patients 

with allergy history to choose suitable rabies vaccines. However, as pointed out by Prof. Grill, 

it is far outweigh any risks for administering rabies vaccine and/or immune globulin to 

individuals with suspected exposure 
4
. It was necessary to continue the administration with a 

selected rabies vaccine for this suspected child, despite of a medium allergy to egg and milk. 

According to the neutralizing antibody titers showed in Figure 1, no adequate immune 

response was achieved post first injection immediately after the exposure to rabies virus. 

Based on our previous study that Zagreb can achieve more quick response to rabies vaccine 

than Essen (1-1-1-1-1, consisting of five doses in five visits on days 0, 3, 7, 14 and 28) 
2
, the 

parent chose Zagreb regimen for the new immunization program. However, safety was more 
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important than immunogenicity for the clinical vaccination, especially for this child with 

allergy history and under Zagreb regimen, as we previously found that most adverse events 

(AEs) occurred in <5-year children and Zagreb showed more AEs than Essen after first dose 

of vaccination 
2
. More importantly, we can’t absolutely certain the allergic reaction was 

caused solely by animal-sourced gelatin. Thus, it should be very careful to monitor the safety 

during the immunization. In addition, the type and volume of primary immunized vaccine 

should be also taken into account for the new immunization program. Luckily, the child 

showed no further allergic reaction to the new PVRV. 

The neutralization antibody titers analysis (Figure 1) indicated that RVNA titers of this boy 

remained lower than that of normal <5-year children we reported before 
3
, which might be 

effected by the hormone during the anti-allergy therapy, as previously we also observed 

negative effect of the hormone on RVNA titers in a case with acute disseminated 

encephalomyelitis 
9
. Although China pharmacopoeia (2010) ruled that the using of PVRV 

should not company with corticosteroids, RVNA results in this study indicated protective 

antibody titers (≥ 0.5 IU/ml) induced by the new PVRV, even at day 365 post-immunization. 

Given that there was four-day gap between the use of hormone and immunized PVRV, a 

question had been raised that, when the patient was being treated with corticosteroids but had 

to be immunized with PVRV at the same time, what should we do? 

In summary, the treatment of this case with severe allergic reaction to PVRV was very 

difficult and complex. It is lucky that, unlike many countries else in the world, China has 

multiple types of rabies vaccines (ex. PCECV, lyophilized or liquid PVRV 
2
, primary hamster 

kidney cell (PHKC) rabies vaccine 
10

, and human diploid cell rabies vaccine (HDCV) 
9
) 
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available for being chose. This case report highlighted the importance of multiple types of 

vaccines co-existing in the market. In addition, in order to choose suitable rabies vaccines and 

immunization program, it was necessary for clinical doctors to fully understand the past 

medical history of patients, especially for allergies history. 
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Table 1. The results of allergy testing. 

Allergen Name Concentration (kU/L) Classification
 #

 

Inhalant allergen screening 0.47 1 

House dust <0.35 0 

House dust mite 0.44 1 

Dust mite 0.41 1 

Cat <0.35 0 

Oak pollen <0.35 0 

Elm pollen <0.35 0 

Plane pollen <0.35 0 

Willow pollen <0.35 0 

Black poplar pollen <0.35 0 

Penicillium <0.35 0 

Bud cladosporium <0.35 0 

Aspergillus fumigates <0.35 0 

Candida albicans <0.35 0 

Alternaria mold <0.35 0 

Helminthosporium mold <0.35 0 

Food allergen* 1.16 2 

Egg 0.70 2 

Milk 0.73 2 

*Food allergen includes egg, milk, wheat, cod, soybean, peanut. 

#Classification of specific IgE (sIgE): Phl p 0, <0.35kU/L; Phl p 1, >=0.35kU/L; Phl p 

2, >=0.70kU/L; Phl p 3, >=3.5kU/L; Phl p 4, >=17.5kU/L; Phl p 5, >=50kU/L; Phl p 

6, >=100kU/L. 
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Figure 1. The rabies virus neutralizing antibody (RVNA) titers of a 4-year-old boy after 

being immunized with a liquid PVRV under Zagreb regimen, who showed severe allergic 

reaction to lyophilized PVRV because of the component of bull bone seven days ago (-7), and 

thus had been treated with three days’ anti-allergy therapy. RVNA titers in serum were 

measured under masked conditions using a rapid fluorescent focus inhibition test (RFFIT) 
2, 3

. 

Reference data was adapted from the mean RVNA titers of local <5-year-old children under 

Zagreb regimen in our previous study 
3
. 
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