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ABSTRACT

Objective: To evaluate the prophylaxis practices used on children with animal exposures in a major southern city of Turkey,
close to the Syrian border.

Study Design: Cross-sectional study.

Place and Duration of Study: Emergency and Outpatient departments, Adana City Training and Research Hospital, Turkey
between September 2017 and September 2018.

Methodology: The demographic data of the patients, who presented due to animal contact; the interval between animal
contact and hospital presentation; species of exposed animals, type, and apparent condition of the animals; risk categories
based on national assessment scale; the number of rabies vaccines and anti-rabies immunoglobulin (RIG) administrations;
administration of tetanus prophylaxis; adherence of patients to the follow-up schedule; vaccine refusals; and development of
rabies disease (if any), were recorded.

Results: Of the 2,068 presentations after animal exposure, 906 (43.8%) were children, mostly boys (62%), and the mean age
was 97.15 = 57.68 months. Risky contact was most frequently caused by cats (52.8%) and dogs (45.6%). Exposure to stray
animals was the most common (58.5%). For serial prophylaxis vaccinations, 761 (83.99%) families were in full compliance and
145 (16%) families had discontinued vaccinations. The discontinuation rate of the immigrant population was significantly higher
(p =0.001).

Conclusion: Risky contacts were mostly due to stray animals. Efforts to minimise the stray animal population should be
increased. The rate of discontinuation of rabies prophylaxis follow-ups was 16%. Significantly higher prophylaxis discontinuation

among the immigrant population was noted.
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INTRODUCTION

Rabies is an acute, rapidly progressive encephalitis, and is one
of the oldest known zoonotic diseases. The causative agent is
the rabies virus, which is an enveloped, single-stranded RNA
virus from the rhabdoviridae family under the genus of
lyssavirus." Despite medical developments, rabies almost
invariably progresses to death.” Rabies continues to be a
serious publichealth problem dueto the high mortality rate; and
medical care costs of post-exposure prophylaxis practices.’ Itis
estimated that around 59,000 people die of rabies each year
worldwide.* According to data of the World Health Organization
(WHO), around 15 million post-exposure prophylaxis applica-
tionsare performed worldwide, annually.’
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Dogs are the most important reservoir for rabies virus, and dog
bites account for up to 99% of human rabies cases.® Turkey
remains an endemic country in terms of rabies.” Approximately
180,000 rabies risk-posing animal contacts are reported; and
1-2 human rabies cases are seen annually in Turkey.” Turkey is
unique in that it is the only European country in which the prin-
cipal vector for rabies is the domestic dog (canis familiaris),
rather than the fox (vulpes vulpes).® The stray animal popula-
tionisamajorconcernin Turkey. Municipalities are responsible
for the treatment of stray animals in Turkey. According to
current law, animals are vaccinated, kept temporarily in shel-
ters, and released into nature. There are no data on the total
number of stray animals and the vaccinated percentage of
theseanimals.

It is well known that no cases of documented rabies develop
when strict adherence to post-exposure prophylaxis rules is
established.” A comprehensive field prophylaxis programme is
ongoing within Turkey's health system, because rabies disease
is lethal and a potentially preventable health problem. The
rabies vaccine prophylaxis cost is funded by the Government
Health System.ThevaccinetypeusedinTurkey is “purified vero

Journal of the College of Physicians and Surgeons Pakistan 2021, Vol. 31(10): 1219-1223

1219



Can Celiloglu, Ulas Ozdemir, Orkun Tolunay, Asena Sucu and Umit Celik

cellvaccine.” However, despitethe efforts ofthe health adminis-
tration on rabies prophylaxis measures, both the enormous
immigrant flow that occurred from Syria and the emerging
vaccine hesitancy among different socioeconomic levels of the
population poses new challenges to Turkey’s health system.
The rate of adherence of families to rabies post-exposure
prophylaxis measuresis ofimportance.’

Theaimofthe presentstudy wastoinvestigate the total number
of admittance to our hospital for post-exposure rabies prophy-
laxis between September 2017 and September 2018, the rate
of pediatric cases among all hospital presentations, the species
of animals and types of human exposure, the number of devel-
oped rabies diseases if any, and the rate of adherence of
patients to the follow-up process among Turkish and immigrant
populations.

METHODOLOGY

The study was conducted in Adana City Training and Research
Hospital, Turkey. Medical records of patients, who presented
due to risky animal contacts between September 2017 and
September 2018, were evaluated retrospectively, based on
electronicrecords of the hospital. Patients aged under 18 years
of all nationalities were included. Cases with record errors and
missing data were excluded from the study (Figure 1). The
demographic data of the patients; the interval between animal
contactand hospital presentation; species of exposed animals,
type of animal contacts, and apparent condition of the animals;
risk categories based on the national assessment scale (Table
I); the number of rabies vaccines and anti-rabies immunoglob-
ulin (RIG) administrations, administration of tetanus prophy-
laxis, adherence of patients to follow-up schedules; vaccine
refusals; and development of rabies disease (if any) were
recorded.

(1) Ifthe exposed animal presents any kind of rabies symptoms,
diesorescapes, thenrabiesvaccinationistobe commenced.

(2) If the exposed animal presents any kind of rabies symptoms
ordies; rabies vaccination should be commenced anti-rabies Ig
should be administered.

(3) Ifthe exposed animal (dog or cat) is healthy for 10 days after
theincident, vaccination should be stopped.

(4) Ifthe exposed animal (dog or cat) presents any kind of rabies
symptoms, dies or escapes, anti-rabies Ig should be adminis-
tered within 7 days following the first dose of rabies vaccination.
If more than 7 days have passed, anti-rabies Ig should not be
administered instead; 5th dose of rabies vaccination should be
addedtothescheme.

(5) If anti-rabies Ig is not immediately available, it should be
administered withinthefollowing 7 days.

The statistical analysis was performed using the Statistical
Package for Social Sciences version 20 (IBM Corp., Armonk, NY,
USA) software package. The Kolmogorov-Smirnov test was
used to evaluate whether the numeric variables of the study

group met the assumption of normal distribution. Descriptive
statistics of the numerical parametric variables were calculated
as mean = standard deviation; non-parametric variables were
calculatedinthe medianand interquartile range (IQR) and cate-
gorical variables were given as a percentage (%). A Chi-square
test was performed for the comparison of categorical variables
between groups. Ap value of <0.05 was considered statistically
significant.

Ethical approval regarding the study was obtained from the
Adana City Education and Research Hospital Clinical Research
Ethics Committee (Meeting No. 26; Date 05.02.2018; Decision
number: 350.

Number of annual presentations from all age groups due to animal
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Figure 2: Seasonal and monthly distribution of hospital presentations
duetoanimal contacts withsuspicion ofrabies.

RESULTS

Within one year from September 2017 to September 2018, 906
children were enrolled in the study (Table Il). The median age of
the children was 91 months (47-142.2). The day of presentation
was termed as day 0, if presentation occurred < 24 hours after
the animal contact. Seven hundred and twenty (79.4%) of the
children presented to our clinic within 24 hours, and the latest
presentation was 12 days after the contact. The mean interval
between animal contact and hospital admission was 0.41 +
1.15days.

When the cases were aligned, according to the months of
hospital presentation, the lowest number of presentations were
in January (n=53, 5.8%) and February (n=56, 6.2%); and the
highest numbers of presentations were in May (n=99, 10.9%)
andJune (n=99,10.9%) (Figure 2).
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Table I: Risk categories of animal exposures according to the T.R. Ministry of Health, National Rabies Field Guide.

-Touching/feeding the animal
1 No intervention warranted
-Intact skin exposure to animal's saliva
If the exposed animal was vaccinated within the last year Wound care .
Evaluation for tetanus prophylaxis
Observation of animal for 10 days’
-Slight §cratching of skin (injgries not If the animal is healthy |Wound care
P extending to subcutaneous tissue) If the exposed animal was not  |and can be observed Evaluation for tetanus prophylaxis
. . . ) vaccinated within the last year |properly Observation of animal for 10 days’
-Minor injuries without bleeding or vaccination status is
unknown £ th ) Wound care
e animal cannot be . .
observed Eyqlugtlon for tgtanus prop_hyIaX|s
Initiation of rabies vaccination
Wound care
If the exposed animal was vaccinated within the last year |Evaluation for tetanus prophylaxis
. ’ )
-Bites/scratches penetrating the skin Observation of animal for 10 days
-Exposure of open wounds/mucosa to Wound care
animal's saliva If the animal is healthy |Ovaluation for tetanus prophylaxis
3 and can be observed Commencement of rabies vaccination®
-Lesions localised to head, fingertips properly Observation of animal for 10 days’
(areas of dense innervation) If the exposed animal was not Administration of anti-rabies Ig*
vaccinated within the last year
or vaccination status is Wound care
unknown If the animal cannot be  |Ovaluation for tetanus prophylaxis
observed Commencement of rabies vaccination
Administration of anti-rabies Ig®
Wound care
4 Exposure to wild animals with a risk of rabies 8(\3121'lrifethocl;%rﬁfflfn:asbipersoegzlc?:lastion
Administration of anti-rabies Ig®

Table II: Demographic and clinical characteristics of the study group. (RIG), and rates of compliance of families with follow-up.

Parameter | n (%) Number of administered rabies vaccine
Age (median) 91 months No vaccine administered 22 (2.4%)
Sex Male 565 (62.4%) 1 dose 95 (10.4%)
Female 341 (37.6%). 2 doses 51 (5.6%)
Nationalit T.R. 876 (96.7%) 3 doses 108 (11.09%)
Y Immigrant 30 (3.3%) ;‘ 30595 536 (53@)/
Cat 478 (52.8%) oses 104 (11.4%)
. . Dog 413 (45.6%) RIG administration
The exposed animal species Bat 4(0.4%) Administered 447 (49.3%)
Other species 11 (1.2%) Not administered 459 (50.7%)
Scratch 428 (47.2%) Prior full dose anti-rabies vaccination within a year
Bite 388 (42.8%) Administered 11 (1.2%)
The type of animal contact Open wound contact 11 (1.2%) Not administered 895 (98.8%)
0
Other type_s of trauma 79 (8.7%) Compliance of families with follow-up
(e.g. abrasions) Full compliance 761 (84%)
Discontinuation 122 (13.5%)
h . | \ Is i 0 Vaccine refusal 23 (2.5%)
The EXpOSEd animals were Stray animals in 530 (58'56) Compliance of Prophylaxis Applications to National Guideline
cases that could not be observed after the contact. In 11 | Full compliance 716 (79.1%)
. i 0,
(1.2%) cases, the animals were reported to be deceased. | mappropriate 190 (20.9%

Only 94 (25.7%) of 365 owned animals were reported to be
vaccinated properly. Besides local wound care and animal observation, for 22
children (2.4%), no procedures were performed, intramus-
cular (im) RIG and a 4-dose scheme of rabies vaccinations
were performed for 456 (50.3%) children, a 4-dose scheme
of rabies vaccinations was performed for 224 (24.7%) chil-
dren, and a 5-dose scheme of rabies vaccinations (0.3.7.14,
28 days) was planned for post-exposure prophylaxis for 204
(22.5%) children (Table Ill). The mean number of rabies

vaccines administered per child was 3.54+1.17.

When post-exposure procedures were categorised
according to the Rabies Field Guide of the T.C. Ministry of
Health in 2014 (Table 1), 19 (2.1%) cases were classified as
category |, 210 (23.2%) were classified as category Il, 673
(74.2%) cases were classified as category Ill, and four
(0.4%) were classified as category IV.

Table IlI: Administration of rabies vaccine, rabies immunoglobulin When evaluated according to the Rabies Field Guideline, anti-
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rabies post-exposure prophylaxis practices were properly
performed in 716 (79%) children. Non-compliance with the
guidelines was found in 190 (21%) cases. When the factors of
the non-compliance were examined, parents of 122 (13.5%)
children discontinued the follow-ups without declaring any
reason, the parents of 23 (2.5%) children signed that they
refused for their child to be vaccinated, and in 45 cases, other
types of non-compliance with the guideline were observed.
The mean age of patients, who discontinued prophylaxis
follow-up and those who were continuing follow-up, were
compared and no significant difference was found.

When compared in terms of the rate of discontinuation of
rabies prophylaxis vaccination follow-ups, this rate was
higher in immigrant patients (15.3% vs. 36.7%). Fortunately,
no human rabies case was observed in the region of the
authors during the one year within the scope of the present
study.

DISCUSSION

Prophylaxis after risky contact is of great importance during
the struggle against rabies®. In the current literature,
41.9-49.6% of all patients, who present to hospitals for
rabies prophylaxis after animal contact, are children and this
study results are consistent with the literature.’*** Males
presented more frequently with rabies-risk contacts, which is
consistent with the literature.’®* In the literature, animal
contacts evaluated for rabies prophylaxis have been
reported to increase during school holiday periods.” In this
study, the most frequent presentations were in May and
June. The increase in presentations during these warm
months may be attributed to the increased time spent in
outdoor areas, thus raising the possibility of exposure to
animals.

In this study, the most common species of exposed animals
were found as cats and dogs, respectively. In the literature,
the leading species that caused post-exposure rabies prophy-
laxis was reported as dogs.'”"*™ In most studies, it was
reported that stray dogs were the most common cause of
post-exposure rabies prophylaxis presentations.’>™ In this
study, 58.5% of the animals were stray animals. We found
cats as the most frequently exposed animals and these data
were not consistent with the literature, but consistent with
another study conducted in Turkey."

When post-exposure prophylaxis against rabies studies are
examined, the most frequently reported risk categories were
as follows: category Il in Poland,* category | in India,* and
category Il in Greece'” and Turkey.'® Risk category Ill was
found here as the leading risk level and this result is in agree-
ment with the literature.

In terms of post-exposure prophylaxis against rabies, serious
insufficiencies have been reported, especially in developing
countries. In a study conducted in Brazil, it was reported that
95.8% of patients, who presented with risky contact, were

under-treated.’ In this analysis, 79% of post-exposure prophy-
laxis was performed in accordance with the guidelines struc-
tured for Turkey. Turkey’s ongoing health policies include
completely unrestricted, free-of-charge emergency health
services, regardless of nationality or insurance coverage, and
this may play a role in this relatively successful rate of proper
prophylaxis compared with the other developing countries.

Studies have shown that compliance of the population with
the post-exposure rabies follow-ups may be low in developing
countries. In a study from the Ivory Coast, the rate of discont-
inuation of follow-ups was reported as 52.7%, it was 22.6% in
Thailand.**® In this study, the follow-up rate was lower (16%)
than those. However, studies from Turkey and Europe with
vaccine doses administered at 100% and no discontinuation
during follow-ups have also been reported in the literature.***®
This high dropout rate in this study may be due to the high
rate of rural presentations with a low economic-educational
level and a high number of presentations from the immigrant
population (almost all from Syria).” Increasing knowledge
levels of both local and refugee families regarding the impor-
tance of rabies vaccination may increase the compliance
rates with the rabies vaccination scheme.

The progress made by some developed countries regarding
rabies is inspiring. In Singapore, for instance, rabies has not
been seen since 1953. In Turkey, 1-2 rabies cases are seen
annually. In this study, we observed that the animals causing
rabies-risk contact were predominantly stray. Reducing the
stray animal population by preventing further abandonment
of animals to the streets may lower the risk of rabies posing
through animal contact with children.”®

The retrospective nature of this study is one of the major limi-
tations. Although the time between contact and presentation
has been reported as hours in some publications, the authors
could not obtain these data, thus reported this interval in
days. The authors even could not obtain data about the level
of education of the parents, monthly income or language/fi-
nancial/geographic difficulties causing difficulties in accessing
hospitals for vaccinations. In the present study, it was not
possible to question the extent to which the immigrant popu-
lation gained information about rabies and the importance of
prophylaxis vaccinations. In the forthcoming studies, it may
be examined whether the high dropout rate of these families
of foreign nationalities is due to lack of information about
rabies and the importance of serial vaccinations.

CONCLUSION

A higher proportion of discontinuation of post-exposure
prophylaxis vaccinations was observed among the immi-
grant population; and efforts to raise the awareness about
rabies and prophylaxis practices of this disadvantaged popu-
lation should be increased. This study emphasised the impor-
tance of developing administrative mechanisms to reduce
the number of stray animals and increase compliance with
post-exposure prophylaxis.
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