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Human rabies post-exposure prophylaxis 
relative to the disease epidemiological status 

Tratamento antirrábico humano pós-exposição 
em relação à situação epidemiológica da doença

Resumo  O objetivo da presente pesquisa foi ava-
liar a conduta profilática adotada  após agressões 
por cães e gatos no município de Araçatuba, SP, 
com base no Manual Técnico de Tratamento An-
tirrábico Humano e considerando-se as situações 
de raiva não controlada (1990-1996) e controlada 
(1997-2010). Foi realizada uma análise retros-
pectiva dos dados das fichas do SINAN (W64-
CID10) preenchidas pelo serviço de atendimento 
antirrábico no período de 1990 a 2010. Na maio-
ria dos casos os acidentes foram leves (76,9%) e os 
animais agressores estavam sadios (75,4%), resul-
tando em 53,3% de dispensa do tratamento. Em 
64,6% dos casos em que houve indicação de trata-
mento esta foi considerada inadequada. No perío-
do de raiva não controlada houve maior indicação 
do tratamento com vacina e soro (43,4%) e no 
de raiva controlada o tratamento com três doses 
de vacina Fuenzalida e Palácios ou duas doses de 
vacina de cultivo celular (76,5%). No período de 
raiva controlada as condutas foram mais adequa-
das, segundo as recomendações técnicas, do que no 
período de raiva não controlada (p < 0,0001), em-
bora, em ambos os períodos, tenha se observado 
uma aplicação excessiva de soro e vacina.
Palavras-chave  Raiva, Agressão por animais, 
Tratamento pós-exposição, Esquemas de imuni-
zação, Cães

Abstract  This study evaluated the prophylactic 
measures adopted after attacks by dogs and cats 
in the main city of Northwester São Paulo State, 
based on the technical manual for post-exposure 
treatment, considering the not controlled (1990-
1996) and controlled (1997-2010) rabies status. 
A retrospective analysis was done using the data 
from the SINAN records (W64-CID10) between 
1990 and 2010. In most cases, the accidents were 
mild (76.9%), and biting animals were healthy 
(75.4%); therefore, no treatment was needed in 
53.3% of the cases. In 64.6% of cases, the pre-
scribed PEP treatment was inappropriate. The 
most indicated PEP treatments consisted of vac-
cine and RIG (43.4%), and either three doses of 
mouse brain vaccine or two doses of cell culture 
vaccine (76.5%), during the not controlled and 
controlled rabies periods, respectively. The treat-
ment was more appropriate and followed the tech-
nical recommendations during controlled rabies 
periods compared to not controlled (p < 0.0001) 
periods. However, excessive application of RIG 
and rabies vaccine was observed in both periods.
Key words  Rabies, Animal aggression, Post-ex-
posure prophylaxis, Immunization schedule, Dogs
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Introduction

Rabies is one of the oldest infectious diseases, 
first described at least four thousand years ago1 
and has worldwide distribution. It is a viral dis-
ease characterized by acute encephalomyelitis 
that affects all mammalian species including hu-
mans2. 

Human infection occurs when a person is 
bitten and exposed to the virus present in the 
saliva of an infected animal. Since the virus is 
introduced into the body it reaches the periph-
eral nerve endings and begins the migration to 
the central nervous system (CNS), when clinical 
symptoms of the disease can be identified. After 
the symptoms appear, prophylactic measures are 
useless and rabies usually results in muscle paral-
ysis and death of both human and other mam-
mals, due to respiratory arrest3. 

The urban cycle of the disease, maintained 
by the canine-adapted variant of the rabies virus, 
remains the most important factor for the per-
sistence of human rabies in the majority of de-
veloping countries where canine rabies remains 
endemic. Although dogs are still the main res-
ervoir, with high epidemiological relevance for 
transmission4. In Brazil bats were responsible 
for 70% of the human rabies cases in the decade 
of 2004-2013, followed by dogs with 22% of the 
human cases5.  Since the 2000-year dog rabies, 
transmitted by the canine-adapted variant, pre-
sented a considerable decrease and was eliminat-
ed in the South and Southeast region of Brazil, 
including São Paulo State6.

Post-exposure prophylactic (PEP) treatment 
in humans is indicated when the risk of infection 
by the rabies virus is present.  This risk assess-
ment defines the procedure to be adopted7. Ex-
posures are classified as mild or severe according 
to the site of the bite and the type of injury3.  Re-
garding the aggressor species, if it is a dog or cat, 
it is necessary to consider its health status at the 
time of aggression, and the possibility of being 
followed up for a period of 10 days3.

When exposure occurs in a geographical area 
where the epidemiological status of rabies is not 
controlled and the wound is severe, PEP treat-
ment should start immediately, even during the 
animal observation period. On the other hand, 
no PEP treatment is required even when expo-
sure/wound is serious, if the animal is from an 
area where rabies is controlled, and the dog or the 
cat can be observed for 10 days7.

The PEP treatment consists on the use of ra-
bies vaccine, and in cases of severe wounds, the 

concurrent use of equine rabies immunoglobu-
lin (e-RIG) or human rabies immunoglobulin 
(h-RIG)3. However, in some cases of dog aggres-
sion in Brazil, post-exposure procedure are not 
properly indicated8-11. In the 90’s the São Paulo 
Northwestern region presented a canine rabies 
epidemic, involving 13 municipal districts, in-
cluding Araçatuba (SP), with the death of two in-
dividuals, 345 positive dogs and 21 positive cats12.

The hypothesis that in the period of uncon-
trolled rabies there would be a greater number of 
registered aggressions and PEP treatment indica-
tions led us to the idealization of this study. Thus, 
the objective of this research was to determine 
whether PEP conduct adopted (no treatment 
or indication of any treatment) after dogs and 
cats aggressions, were appropriate or not, based 
on the Technical Manual of Human Anti-Rabies 
Treatment of the Ministry of Health and the epi-
demiological situation of disease in the county of 
Araçatuba - SP, in the period 1990-2010.

Methods

This retrospective study analyzed the data from 
the files of the Epidemiological and Health Sur-
veillance Department (EHSD) of Araçatuba, SP, 
Brazil, between 1990 and 2010. This city is the 
county seat of the northwestern region of São 
Paulo state, with approximately 180,000 inhabi-
tants and about 1.8 dogs for every 10 inhabitants 

in the urban area13 and had an epizootic canine 
rabies in the period from 1993 to 199612. 

The evaluated data were recorded in the 
compulsory notification forms of the Notifiable 
Diseases Information System (Sistema Nacion-
al de Agravos de Notificação - SINAN), Human 
anti-rabies Service, CID10 - W64, composed by 
six sections with 66 fields. We chose the following 
fields from the total: type of rabies virus expo-
sure; location; wound; type of injury; history of 
anti-rabies treatment; attacking animal species; 
initial and final animal condition; recommended 
treatment and indication of RIG.

The recommended PEP treatment was evalu-
ated in the light of the technical standards of hu-
man rabies prophylaxis of the Brazilian National 
Rabies Prevention Program of the Ministry of 
Health in effect during the study period3,7,14. The 
injury, the treatment and the adequacy of the 
adopted conduct9 were classified based, on the 
initial and final animal condition, rabies epide-
miological situation of the city, the injury nature 
and the prescribed treatment (Chart 1).
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Araçatuba (SP) was classified as not con-
trolled rabies epidemiological status for from 
1990 to 1996 because hundreds of canine rabies 
cases were reported in most counties in the area 
where it is located (northwestern region of the 
São Paulo State), and as controlled rabies epide-
miological situation of from 1997 to 2010 when 
there were no cases of canine rabies in the town 
(only one case in a cat transmitted by vampire 
bat)13,15, annual dogs and cats vaccination was 
over 80% of the population and rabies surveil-
lance was applied.

The study included only records of dogs and 
cats aggressions in rural and urban areas, exclud-
ing the pre-exposure records. Of the total, 352 
records (4.2%) were inconsistent and were not 
analyzed. These files were incomplete, without 
treatment information or the treatment pre-
scribed was different from the one recommended 
by the technical standards of human rabies pro-
phylaxis14. 

Microsoft Access® 2007 software was used 
for data entry and the results were reported as 
percentage values. The chi-square test with 5% 

significance level was used to compare the per-
centage of inappropriate adopted conducts (no 
treatment and indicated treatments) in both 
periods (1990-1996 and 1997-2010) by mean of 
Software BioEstat® 5.0.

Results

A total of 8,386 aggression records caused either 
by dogs or cats were analyzed during the stud-
ied period, an average of 399 cases per year of 
anti-rabies post-exposure care with the highest 
number (1,844) occurring in 1994 (Figure 1). 

Considering the epidemiological situation, 
3,780 (45.1%) of the total notifications were 
recorded during the period of 1990-1996 (not 
controlled rabies) with an average of 540/year; 
4,606 (54.9%) was registered during the period 
of 1997-2010 (controlled rabies), with an average 
of 329 per year. 

The aggressions occurred predominantly by 
dogs with 89.1% (7,476/8,386) and the clinical 
status of the animal at the time of the attack was 

Chart 1. Classification of variables regarding the wound characteristics, the recommended treatment and the 
adopted conduct after human dog/cat aggression. 

Variable Classification Characteristics
W

o
u

n
d Mild Single and superficial wound on the trunk and limbs

Severe Multiple and deep wound, lacerating on the head, mucosa, hands and feet

C
on

du
ct

s No Treatment Anti-rabies vaccine or RIG was not prescribed and the animal was observed for 
10 days

PEP Treatment 1 Maximum three doses of mouse-brain vaccine on alternate days or even two 
doses of cell culture vaccine on day 0 and 3 during animal observation

PEP Treatment 2 Seven consecutive doses and two boosters of mouse-brain vaccine or five doses of 
cell culture vaccine on days 0, 3, 7, 14 and 28 

PEP Treatment 3 RIG + ten doses with three boosters of mouse brain vaccine or RIG + five doses 
of cell culture vaccine

Revaccination The victim had been previously vaccinated against rabies and a booster was 
recommended

Not rated The number of doses prescribed was not compatible with the official treatment

No Information There was no information on the treatment given

Tr
ea

tm
en

t A
de

qu
ac

y* Appropriate  Medical conduct followed adequately the technical standards recommended for 
the type of exposure in order to avoid the risk of contracting rabies 

Inappropriate Treatment did not follow the technical recommendations based on the type of 
the exposure

Inconclusive There was two or more missing information regarding the animal and nature of 
injury, making it impossible to evaluate the treatment

No Information There was no information on the treatment given. 
*According to Rigo and Honer9. 
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considered healthy in 75.4% (6,324/8,386) of 
cases. 

The highest number of aggressions was regis-
tered in children (<1 to 9 years old) with 28.3% 
(2,377/8,386) of the cases. Regarding the gender, 
there was a slight predominance for males with 
51.9% (4,350/8,386) of the victims.

The most common type of rabies exposure 
occurred via biting, corresponding to (81.4%) 
(7,399/9,088), which resulted predominantly in 
single and superficial wounds corresponding to 
66.5% and 54.2% respectively (Table 1). A vari-
ation on the total number of wounds can be ob-
served because a same victim could present dif-
ferent types of exposure and multiples wounds.

According to the exposure and injuries 
characteristics (Chart 1), 76.4% (6,410/8,386) 
of the cases were considered as mild, 22.7% 
(1,903/8,386) as severe and, in only 0.9% 
(73/8,386) of the cases there was no information 
available for classification, which is essential to 
determine the most appropriate prophylactic 
conduct for rabies post-exposure in humans. 
Location of the aggressions were mostly in low-
er members (33%) followed by the upper limbs 
(27.1%).

From a total of 8,034 cases with the assessed 
conduct, in 4,267 (53.1%)  PEP treatment was 
not required. In the not controlled period (1990-

Table 1.  Number and percentage of aggressions 
registered during the period of 1990-2010, according 
to the wounds characteristic and type, exposure type 
and aggressor animal EHSD, Araçatuba, SP, 2014.

Wound type N %

Single 5577 66.5

Multiples 2699 32.2

Not filled 110 1.3

Characteristic of the wound N %

Deep 3260 38.9

Superficial 4542 54.2

Tearing 126 1.5

Not filled 702 8.1

Type of exposure N %

Contact 383 4.2

Scratch 1078 11.9

Licking 154 1.7

Bite 7399 81.4

Not filled 74 0.8

Location of aggression N %

Mucosa 41 0.4

Head / neck 1149 12.5

Hands / feet 1939 21.1

Upper body 481 5.2

Upper limbs 2490 27.1

Lower members 3036 33.0

Not filled 68 0.7

Aggressor species N %

Canine 7476 89.1

Feline 910 10.9

Figure 1. Number of reported human rabies post-exposure treatment per year during controlled (gray line) and 
not controlled rabies periods (black line) and number of positive rabies cases in dogs and cats. EHSD, Araçatuba, 
SP, 2014.
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1996), no treatment was adopted in 52.8% 
(1,951/3,692) of the cases, whereas in the con-
trolled rabies period (1997-2010), no treatment 
was indicated in 53.3% (2,316/4,342) of the 
cases. This conduct was considered appropriate 
in 99.9% (1,949/1,951) of the cases in the first 
considered period and in 99.2% (2,298/2,316) 
of the cases, in the second period (Figure 2). The 
difference in the number of times in which the 
no treatment was adopted appropriately in both 
periods was statistically significant (p = 0.0013) 
by qui-schare test. 

From the total of evaluated data during the 
period of 1990-2010, in 46.9% (3,767/8,034) of 
cases, some type of PEP treatment was indicat-
ed, and 64.6% (2,432/3,767) of those was inap-
propriate. The percentage of people attacked by 
dogs/cats which received any kind of treatment 
in the not controlled rabies period (47.2%) did 
not differ (p = 0,6574) from the controlled rabies 
period (46.7%).

The analysis of the most recommended PEP 
treatment according to rabies epidemiological 
status of the area showed that, in the period of 
not controlled rabies (1990-1996), the most 
frequently prescribed treatment with 43.4% 

(756/1,741), was the application of RIG and 10 
doses of mouse brain vaccine with 3 boosters 
(PEP treatment 3). Moreover, in the period of 
controlled rabies (1997-2010), the most frequent 
PEP treatments with 76.5% (1,550/2,026) were 
either the application of three doses of mouse 
brain vaccine or two doses of cell culture vaccine 
every other day (PEP Treatment 1) during the 
animal observation period.

The most inappropriate PEP treatments (Fig-
ure 3) were: PEP 3, followed by PEP1 in both pe-
riods, and PEP 2, in the period of 1990-1996 (not 
controlled rabies). During the period when the  
disease was controlled (1997-2010), revaccina-
tion was inappropriately recommended in 66.7% 
(2/3) of cases, showing a statistic significant dif-
ference from the previous period (p = 0.0434). 
However, this difference may be due to the small 
number of times this procedure was indicated. 

Recommendation of PEP 1 was not statisti-
cally different (p = 0.1256) between the two pe-
riods.  Recommendation of PEP 2 differed the 
most between the two periods (p <0.0001), but it 
was the most appropriate one for the controlled 
rabies period, with only 19% (75/395) of error 
whereas in the not controlled period this treat-

Figure 2. Percentage of cases according to the adopted rabies post-exposure prophylaxis conducts during the 
period of 1990-1996 (not controlled) and 1997-2010 (controlled rabies period) (Chart 1).   EHSD, Araçatuba, 
SP, 2014.
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ment was inappropriately indicated in 55,4% 
(175/316) of the cases. Therefore, during the 
not controlled rabies period, the recommended 
treatments were considered more inadequate 
(over 55%), except for revaccination (16.7%).

In general, the adopted conducts (no treat-
ment or indication of treatment) were considered 
mostly appropriate for both periods, with 66.8% 
(2,468/3,692) of cases in the not controlled pe-
riod and 71.7% (3,114/4,342) in the controlled 
rabies period. Even resulting in a small difference 
in the percentage among periods, it was statisti-
cally significant (p < 0.0001).

Discussion

In a 21 year period (1990-2010) PEP treatment 
was applied in 46,9% (3,767/8034) of the persons 
from Araçatuba town exposed to dogs and cats 
aggression and these procedures did not differ 
between periods when rabies was not controlled 
or when was controlled in the area.

The reduction in the number of animal ra-
bies cases, or the control of urban rabies in a 
certain area, should result in a concomitant re-
duction in the number of rabies PEP treatments 
of humans exposed to animals aggressions or to 
animals suspected to be rabid as stated by Nunan 
et al.16. Additionally, sometimes the adopted pro-
cedure did not properly follow the official guide-

lines resulting in unnecessarily prescription of 
vaccine or RIG8-10 besides financial costs for the 
government17.

As we expected there were a higher number 
of aggressions recorded annually in the period 
of not controlled rabies than in the controlled 
period, however, the number of appropriate con-
ducts differed among the periods and despite 
the epidemiological situation of endemic canine 
rabies, the conduct of no treatment was adopted 
appropriately in most of the cases.

We observed that the highest number of ag-
gressions recorded in 1994, occurred when the 
highest number of canine rabies in Araçatuba, SP 
(105 cases)13 was registered. The increasing num-
ber of notifications observed in the early period 
of controlled rabies (1999) could be related to the 
beginning of visceral leishmaniasis in the munic-
ipality in 1998, and the record of one human case 
of this disease in 199918. This fact probably led 
the population to search more often for health 
care after canine aggressions due to the fear of 
contracting diseases from them. 

In similar studies, carried out in Brazil, the 
dog was pointed as the most common aggressor 
and most of them were also healthy at the time 
of aggression7,10,19-24. Rabies exposures occur-
ring mostly via dog biting were also observed in 
the cities of São Paulo (SP) and Campo Grande 
(MS)8,19 and can be relevant because, in addition 
to the physical trauma and high risk of rabies 

Figure 3. Percentage of post-exposure treatments considered inappropriate during not controlled (1990-1996) 
and controlled (1997-2010) rabies periods. EHSD, Araçatuba, SP, 201.
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virus infection, bites can also transmit several 
diseases, especially caused by both aerobic and 
anaerobic bacteria25,26.

A higher frequency of aggressions character-
ized by single and superficial wounds was ob-
served in our study, suggesting either self-defense 
or territory defense by the animal. Probably, the 
attack was a reaction to any kind of stimulus 
caused by the victims who, in most of the cases 
were the animal owners22,27.

A high percentage of healthy animals at 
the time of the aggression and the fact that the 
wounds were predominantly minor justify the 
approach of recommending no treatment, which 
was also the most common approach in other 
Brazilian municipalities7,8,21,22,28. Nevertheles, this 
conduct was the least used in cities like Salgue-
iro (PE), Jaboticabal (SP) and Porto Alegre (RS) 
in which recommendation of no treatment was 
chosen only in 10.6%19, 18.4%20 and 21.9%11 of 
the cases, respectively. Considering the entire 
Brazilian country, the conduct of no treatment 
plus observing the aggressor animals for ten days 
was adopted in only 23.2% of cases6.

In Brazil, the implementation of rabies con-
trol measures significantly decreased the number 
of cases in humans and animals. However, as oc-
curred in Ontario17 the number of PEP treatment 
in patients did not decrease proportionally as the 
rates remain above 50%, resulting in unnecessary 
expenditures29.

In the period of 1990-1996 there was an out-
break of animal rabies in the studied area12, and 
therefore, some level of uncertainty might have 
prevented the adoption of the 10-day observa-
tion period of the animal and consequently, the 
recommendation of no treatment in accordance 
to the present technical manual14. By the other 
hand, even after the disease control in the stud-
ied area (1997-2010), the most prescribed treat-
ments (76.5%) were the application of two or 
three doses of vaccine every other day during the 
animal observation period, higher than observed 
by other authors21,30.

During the controlled rabies period the ad-
opted conducts, in general, were more appropri-
ate compared to the not controlled period. Simi-
lar researches developed in other Brazilian cities 
as  Jaboticabal (SP), Campo Grande (MS) and 
Porto Alegre (RS), pointed that most of the ad-
opted conducts were appropriate8,9,11, even when 

the vaccine and RIG treatment was indicated too 
often, as in the case of Araçatuba, SP. 

Conclusion

Considering the different epidemiological rabies 
status in Araçatuba, SP, recommendation of us-
ing or not PEP treatments was considered ade-
quate in most cases. Post exposure prophylaxis 
treatment was not recommended in most of the 
aggression cases and this was the appropriated 
conduct during the period of not controlled ra-
bies. Among the recommended treatments, the 
most inappropriate one consisted of PEP Treat-
ment 3, resulting in excessive application of RIG 
and rabies vaccine. 

These results reinforce the need for a better 
evaluation of the risk factors involved in rabies 
infection and which treatment is more appropri-
ate to avoid unnecessary immunization and RIG 
application, which might result adverse reactions 
in addition to unnecessary expenditures by the 
health service.
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