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Öz

Giriş: Bu çalışmanın amacı, kuduz riskli temas sonrası acil servise başvu-
ran çocuk hastaların klinik ve epidemiyolojik özelliklerinin belirlenme-
sidir.

Gereç ve Yöntemler: Ocak 2010-Aralık 2020 tarihleri arasında çocuk acil 
servisine kuduz riskli temas nedeniyle başvuran hastalar retrospektif 
olarak değerlendirildi. Ulusal Kuduz Profilaksi Rehberi’ne göre hastaların 
lezyonları 1-4 arasında kategorize edildi.

Bulgular: Toplam 840 hasta çalışmaya dahil edildi (ortalama yaş 5.6 ± 
4 yıl; minimum 1-maksimum 17 yaş; %76.1 erkek). Beş yüz elli çocuk 
(%65.4) 1-6 yaş arasındaydı. Temasların 550 (%65.4)’si sahipsiz hayvan-
lar ile olup 412 (%49.1)’si kırsal bölgelerde köpek ısırmalarına bağlıydı  
(p< 0.001). Altı yüz altmışının (%78.5) temas sırasında yanlarında ebe-
veynleri bulunmuyordu. Lezyonların 510 (%60.7)’u üst ekstremitedeydi. 
Yedi yüz elli lezyon (%89.2) kategori 2 ve 90 (%10.7)’ı kategori 3’tü. İki 
yüz doksan (%34.5) evcil hayvanın hiçbirinin aşısı tam değildi. Olguların 
tamamına kuduz aşısı ve 90 (%10.7)’ına ek olarak kuduz immünglobuli-
ni uygulandı. Hiçbir olguda kuduz gelişmedi. Kuduz profilaksisine bağlı 
yan etki gözlenmedi.

Sonuç: Kuduz riskli temas riskini azaltmak için küçük çocukların tek 
başlarına açık alanda bırakılmamaları, çocuklara küçük yaştan itibaren 
hayvanlarla iletişimin temel prensiplerinin öğretilmesi ve hayvanlarının 
aşılarının tam olması gerekmektedir.

Anahtar Kelimeler: Kuduz riskli temas, köpek ısırığı, kuduz profilaksisi

Abstract

Objective: The aim of this study was to determine the clinical and epide-
miological characteristics of children admitted to the emergency depart-
ment after exposure to rabies risk.

Material and Methods: Patients admitted to the pediatric emergency 
department due to rabies risky contact between January 2010 and De-
cember 2020 was evaluated retrospectively. According to the National 
Rabies Prophylaxis Guidelines, patients’ lesions were categorized be-
tween 1-4.

Results: A total of 840 patients were included in the study (mean age 5.6 
± 4 years; minimum 1-maximum 17; 76.1% males). Five hundred and fif-
ty children (65.4%) were between the ages of 1-6. Five hundred and fif-
ty (65.4%) of the contacts were with stray animals and 412 (49.1%) were 
due to dog bites in rural areas (p< 0.001). Six hundred and sixty (78.5%) 
of them were not accompanied by their parents at the time of contact. 
Five hundred and ten (60.7%) of the lesions were in the upper extremity. 
Seven hundred and fifty lesions (89.2%) were category 2 and 90 (10.7%) 
were category 3. Of 290 (34.5%) pets, none of them were fully vaccinated. 
Rabies vaccine was administered to all cases, and rabies immunoglobulin 
was additionally administered to 90 patients (10.7%). Rabies did not devel-
op in any case. No side effects related to rabies prophylaxis were observed.

Conclusion: In order to reduce the risk of contact with rabies, small chil-
dren should not be left alone in the open area, children should be taught 
the basic principles of communication with animals from a young age, 
and animals should be fully vaccinated.
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Introduction

Animal bites are common worldwide and are an important 
public health problem. They constitute approximately 1% 
of all emergency applications made annually in the United 
States (USA) and 4.6% of pediatric admissions in India (1,2). 
Animal bites can become infected if not properly treated and 
can cause disfigurement, functional disability, and death (1).

Most bites are caused by dogs and cats (3). Rabies 
infection transmitted through animal bites is caused by 
different variants and species of neurotropic viruses in the 
lyssavirus genus in the Rhabdoviridae family (4). Rabies is a 
lethal viral infection that causes acute encephalomyelitis with 
a mortality rate of approximately 100% after the appearance 
of neurological signs, unless timely prophylaxis is performed 
(5). It causes 70.000 deaths per year worldwide (6). According 
to the data of the General Directorate of Public Health of the 
Ministry of Health of Türkiye, it was reported that there were 
246.547 rabies risky contact cases throughout the country in 
2017 and one of them was diagnosed with rabies (7). Post-
exposure prophylaxis is recommended as soon as possible to 
all individuals who have had a bite and/or contact with animals 
at high risk of rabies. In line with this recommendation, local 
wound care, rabies vaccine and rabies immunoglobulin are 
applied according to the risk classification in the rabies field 
guide guidelines published by the Ministry of Health of the 
Republic of Türkiye (8).

In this study, it was aimed to determine the clinical and 
epidemiological characteristics of pediatric patients who 
applied to the emergency department after exposure to 
rabies risk.

Materials and Methods

In this study, children admitted to the pediatric emergency 
department due to rabies risky contact between 01.01.2010 and 
31.12.2020 were evaluated retrospectively. According to the 
ICD-10 classification, medical records of the cases diagnosed 
with animal bites with the coding of A82.0, A82.1, A82.9, Z20.3, 
Z24.2 were scanned. Patients’ age, sex, presence of parents at 
the time of the incident, dog and cat ownership status, the 
provocation of the animal before the bite, the location and 
characteristics of the injury, and the medical treatments applied 
were recorded. The presentation of the cases included in the 
study within one year after their application to the emergency 
department due to rabies risky contact were also analyzed. In 
this review, possible rabies, drug side effects and development 
of secondary bacterial infection were investigated.

Patients whose first presentation was to another hospital 
and who came only for vaccination and for whom adequate 
epidemiological information could not be obtained from the 
records were excluded from the study.

Medical records of the contacted cases were reviewed, and 
risk category of the skin lesions was determined according 
to the 2019 Rabies Prophylaxis Guidelines of the Ministry of 
Health of the Republic of Türkiye (8):

•	 Category 1: Touching and feeding the animal; licking of 
firm skin

•	 Category 2: Slight scraping of bare skin, minor scratching 
or bruising without bleeding

•	 Category 3: Single or multiple bites or scratches that 
injure the skin; contact of mucous membranes or open 
wounds with animal saliva; the lesion is located in places 
where nerve endings are dense, such as the head, neck, 
fingertips

•	 Category 4: Risky contact with wild animal species at risk 
of contracting rabies

The pediatric emergency department, where the study 
was conducted, is located within the body of a full-fledged 
children’s hospital that provides the highest level of medical 
service in the region. The average number of pediatric patients 
admitted daily at the time of the study was 1244.

Statistical Analysis

Statistical Package for Social Sciences (SPSS) for Windows 21 
program was used for statistical analysis. Categorical variables 
were expressed as numbers and percentages, and continuous 
variables were expressed as mean ± standard deviation. 
Pearson’s chi-square test was used to compare categorical 
variables. p< 0.05 was considered statistically significant.

Approval was obtained from Diyarbakir SBU Gazi Yaşargil 
Training and Research Hospital Clinical Research Ethics 
Committee for the study (7.05.2021/755).

Results

Medical records of a total of 958 patients were reviewed 
retrospectively. However, 118 patients were excluded from 
the study due to the fact that their first vaccination was done 
in another center (n= 104) and because of the lack of records 
(n= 14). Mean age of 840 patients included in the study was 5.6 
± 4.0 years (minimum: 1, maximum: 17), and 640 (76.1%) were 
males (p< 0.001). A total of 550 children (65.4%) were between 
the ages of 1-6. Three hundred and forty-four (40.9%) of the 
contacts with rabies risk were seen in the summer season. 
The most common animal bite was dog bite (n= 570, 67.8%), 
and stray dogs were responsible for the majority of these  
(n= 340, 40.5%). It was determined that 412 (49.1%) of the 
contacts occurred as a result of dog bites in villages (p< 0.001). 
In 660 (78.5%) of the children, their parents were not present 
at the time of contact (Table 1). Applications to the emergency 
department of cases with rabies risky contact have increased 
markedly, especially since 2017 (Figure 1).
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All contacts had occurred outside the home. All patients 
included in the study were admitted to the hospital within the 
first day. Five hundred and ten (60.7%) of the lesions were in 
the upper extremity, and the lesion site was on the hands in all 
contacts with the cat. Seven hundred and fifty (89.2%) of the 
wounds were category 2. None of the cases were evaluated as 
categories 1 and 4. There were no signs of injury in the genital 
area, bones and joints. All category 2 lesions were caused by 
contact with unprovoked stray dogs. Two hundred and ninety 

(34.5%) of the bitten animals were owned cats and dogs, and it 
was determined that all of these animals were not vaccinated 
regularly. All bites by animals with owners occurred after 
provocation (Table 2).

In all patients, the lesion site was washed with saline and 
then dressed with an antiseptic solution. Primary closure 
was performed in 80 (9.5%) of the cases in the emergency 
department. Surgical closure was performed by the pediatric 

Table 1. General characteristics of the children with risky rabies contact

Number (n) Percentage (%)

Sex
Boy 640 76.1

Girl 200 23.8

Age

1-6 years 550 65.4

7-11 years 170 20.2

12-17 years 120 14.2

Season

Summer 344 40.9

Spring 221 26.3

Fall 163 19.4

Winter 112 13.3

Presence of a parent during contact
Present 180 21.4

Absent 660 78.5

Dog
Stray 340 40.4

Owned 230 27.3

Cat
Stray 210 25.0

Owned 60 7.1

Residential area

Rural area
Dog 412 (49.1%)*

Cat 201 (23.9%)

Urban center
Dog 158 (18.8%)

Cat 69 (8.2%)

*: Chi-square test, dog bite at the village is the source of the difference (p< 0.001).

Figure 1. Change of  animal bite admissions to the  pediatric emergency department during the years.
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surgeon under operating room conditions for 10 cases (1.1%) 
with multiple bites, including the facial region. All patients 
received rabies vaccine and human rabies immunoglobulin 
in addition to 90 cases (10.7%) being evaluated as category 
3. Tetanus prophylaxis was administered to 140 (16.6%) of 
the patients. There was no patient who received tetanus 
immunoglobulin. No local or systemic complications related 
to vaccine and immunoglobulins were observed. Antibiotic 
prophylaxis was given to 790 cases (94%); according to the 
records, oral amoxicillin-clavunate was preferred in all of 
these cases. No secondary bacterial infection developed at 
the wound site in the follow-up (Table 2).

Two hundred and ninety (34.5%) owned cats and dogs 
were followed for 10 days after contact. Because these animals 
did not develop any signs of rabies, the planned vaccination 
applications were stopped. No rabies cases were encountered 
during the study.

Discussion

In this study, rabies risky contact cases who applied to a 
pediatric emergency service serving a very large population 
over a period of 11 years were examined in terms of their 
epidemiological and clinical characteristics. Especially since 
2017, there has been a significant increase in presentation. 
Majority of the cases were boys younger than six years old. 
In the countryside, unaccompanied children were attacked 
by dogs without any provocation. In one third of the cases, 
contact was made by provoking animals that had been 
vaccinated by their owners. About 10% of the lesions were 
severe. We think that these findings provide useful information 
for the prevention of rabies risky contacts in children.

Studies have reported an increase in animal bites over the 

years, as in our study (9,10). We think that the reason for this 
increase is the increase in the cat and dog population and the 
increase in the awareness of the society about animal bites.

Boys are more likely to be bitten by animals because they 
are more frequently involved in outdoor activities (11). In the 
literature, there are publications reporting that rabies-risky 
contacts are common in children aged 10 and over, those over 
the age of six or children aged 5-9 years (12-14). In our study, 
in accordance with the literature, most of the risky contacts 
were seen in boys, and they were usually younger than six 
years old. We think that the reason for this is that most of the 
children in the study area live in rural areas and spend time 
outside the home without parental supervision from an early 
age. We think that the high frequency of these contacts is 
due to the fact that children in rural areas come into contact 
with stray animals at an early age, that children have not yet 
completed their physical development, and that they do not 
know how to treat animals. The fact that the majority of our 
cases applied to the emergency department in summer and 
spring is also consistent with the literature (12-14). We are 
of the opinion that these different results in the literature, 
especially regarding the affected age group, are due to the 
unique conditions of the regions where the studies were 
conducted.

In studies conducted in countries where laws on stray 
animals are much stricter, it is reported that non-fatal rabies 
risky contacts are usually caused by animals known to children, 
and in a small part of them, the child and the animal live in the 
same house (12-15). On the other hand, in a study conducted 
in Ankara and Hatay in our country, it has been reported that 
most of the cases applied to the emergency service after risky 

Table 2. Clinical characteristics of risky rabies contacts and medical interventions applied in the emergency service

Number (n) Percentage (%)

Contact region

Lower extremity 267 31.7

Upper extremity 510 60.7

Back-truncus 10 1.1

Head-neck 21 2.5

Gluteal region 32 3.8

Contact category

Category 1 0 0

Category 2 750 89.2

Category 3 90 10.7

Category 4 0 0

Medical interventions applied in the 
emergency service after contact

Rabies vaccination 840 100

Rabies immunoglobulin 90 10.7

Tetanus vaccination 140 16.6

Tetanus immunoglobulin 0 0

Antibiotic prohylaxis 790 94
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contact with stray animals (16,17). In our study, injury was 
more common with stray dogs. We think there are two main 
reasons for this finding. The first is that a significant part of the 
contacts analyzed in our study took place in rural areas. The 
second is that there is a very high number of stray animals in 
the streets of residential areas in our country. Stray animals are 
generally fed on the street without being owned by people.

Dogs and cats constitute the majority of risky contacts (16-
18). The location of the lesion differs depending on the nature 
of the biting animal, whether it is owned or not, the presence 
of a parent, and the age of the child. There are studies reporting 
the upper extremity, the lower extremity as the most affected 
area, or the face-head-neck region in studies where it has 
been reported that the contacts have been mostly made by 
wolfhounds or Doberman dogs (12-14,16,17,19). It has been 
reported in studies that the prevalence and severity of the 
lesions are generally not very high (12,14,16,17). In our study, 
similar to the literature, the most frequent contact was dog and 
then cat. Risky contact with another animal was not present in 
the records. In terms of frequency, lesion sites were first in the 
upper extremities, followed by the lower extremities. Facial 
and head injuries constituted a very small percentage. The 
majority of the lesions were evaluated as category 2. We think 
that the age of the subjects included in the study, the breed of 
the animal, and the position of the child during contact affect 
these parameters.

The most basic preventive measure before contact is 
vaccination of animals (8). Vaccination and sterilization of 
stray animals is the duty of municipalities. At the same time, it 
is recommended that those who want to keep animals should 
preferably adopt stray animals, and pet owners are required to 
have their animals vaccinated regularly. Studies have reported 
that the vaccination status of animals is not known, or it is not 
done or incompletely done in a significant portion of rabies 
risky contact cases who apply to the hospital (12,17,19,20). 
The incubation period of rabies infection is very variable. Post-
exposure prophylaxis should be applied by categorizing the 
contact regardless of the time elapsed after the risky contact 
(8). In our study, most of the risky contacts were with stray 
animals and their vaccination status was not clear. In all of 
the owned animals, the owners had incomplete vaccinations. 
Therefore, rabies prophylaxis was started within the first 24 
hours in all 840 cases evaluated as category 2 and 3. It was 
determined that human-derived rabies immunoglobulin was 
administered to category 3 cases. Rabies did not develop 
in any case. No adverse events related to rabies vaccine or 
immunoglobulin were reported.

Rabies Prophylaxis Guidelines published by the Infectious 
Diseases Society of America and the Ministry of Health in our 
country, include antibiotic prophylaxis for lacerations with 

primary closure and wounds requiring surgical repair, wounds 
in the hand, face or genital area, wounds close to a bone 
or joints and/or wounds in lymphatic deterioration areas, 
and in immunosuppressed individuals. It is recommended 
for wounds associated with host wounds, deep puncture 
wounds or lacerations (especially due to cat bites), crush 
injury. Because of its spectrum, amoxicillin-clavulanic acid, 
the preferred antibiotic agent for the prevention of infection 
due to animal bite wounds, has been suggested as the first 
choice (8,21,22). In the literature, the rate of starting antibiotic 
prophylaxis is between 8.3 and 62.8% (12,17,19). In our 
study, it was observed that antibiotic prophylaxis was started 
in 94% of the cases, and this rate is very high compared to 
the literature. Although it is not clear from the records, it is 
estimated that some of these prophylaxis are unnecessary. 
This result reveals the necessity of updating the knowledge 
of physicians working in the emergency department and 
emphasizing the principles of rational antibiotic use.

The main limitation of our study is that it reflects a single 
center experience. In addition, since it is a retrospective study, 
clinical information such as the breed of the animal subject 
to the contact, the wound care performed before the hospital 
after the exposure, the scar status and cosmetic complications 
of this post-contact lesion in the long term could not be 
obtained.

As a result, rabies-risk contacts were caused by stray animals 
and unvaccinated pets. In the vast majority of contacts, the 
children were not accompanied by their parents. Especially in 
rural areas, young children who were left alone made up the 
largest group. Pets were not vaccinated. In order to reduce the 
frequency and risk of this contact, young children should not 
be left alone in the open area, children should be taught the 
basic principles of communication with animals from a young 
age, and their animals should be fully vaccinated.

        

Ethics Committe Approval: Ethics committee approval for the 

study was obtained from SBU Gazi Yaşargil Training and Research 

Hospital Clinical Research Ethics Committee (Decision no: 755, Date: 

07.05.2021).

Informed Consent: Patient consent was obtained.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept- GY; Design- KA; Supervision- GY; 

Resources- GY; Data Collection and/or Processing- ÖÖB; Analysis 

and/or Interpretation- MA; Literature Search- GY; Writing- GY; Critical 

Review- MA.

Conflict of Interest: All authors declare that they have no conflicts of 

interest or funding to disclose.

Financial Disclosure: The authors declared that this study has 

received no financial support.



J Pediatr Inf 2023;17(3):e187-e192Patients Admitted to After Exposure with Rabies Riske192
Yalçın et al.

References

1. Lyu C, Jewell MP, Piron J, Ehnert K, Beeler E, Swanson A, et al. Burden 
of bites by dogs and other animals in Los Angeles County, California, 
2009-2011. Public Health Rep 2016;131(6):800-8. https://doi.
org/10.1177/0033354916675148 

2. Samanta M, Mondal R, Shah A, Hazra A, Ray S, Dhar G, et al. Animal 
bites and rabies prophylaxis in rural children: Indian perspective. J Trop 
Pediatr 2016;62(1):55-62. https://doi.org/10.1093/tropej/fmv072 

3. Ellis R, Ellis C. Dog and cat bites. Am Fam Physician 2014;90(4):239-43. 

4. Kuzmin IV, Hughes GJ, Botvinkin AD, Orciari LA, Rupprecht CE. 
Phylogenetic relationships of Irkut and West Caucasian bat viruses 
within the lyssavirus genus and suggested quantitative criteria based 
on the N gene sequence for lyssavirus genotype definition. Virus Res 
2005;111(1):28-43. https://doi.org/10.1016/j.virusres.2005.03.008 

5. Dias de Melo G, Hellert J, Gupta R, Corti D, Bourhy H. Monoclonal 
antibodies against rabies: Current uses in prophylaxis and in 
therapy. Curr OpinVirol 2022;53:101204. https://doi.org/10.1016/j.
coviro.2022.101204 

6. Koury RST. Rabies. In: StatPearls [Internet]. Treasure Island (FL): 
StatPearls Publishing; 2022. Available from: https://www.ncbi.nlm.nih.
gov/books/NBK448076/ (Accessed date: 10.03.2022). 

7. T.C. Sağlık Bakanlığı. Kuduz İstatistik. Available from: https://
hsgm.saglik.gov.tr/tr/zoonotikvektorel-kuduz/istatistik (Accessed 
date:10.03.2022).

8. T.C. Sağlık Bakanlığı. Kuduz Profilaksi Rehberi, 2019. Available from: 
https://khgmsaglikhizmetleridb.saglik.gov.tr/Eklenti/30025/0/kuduz-
profilaksi-rehberipdf.pdf (Accessed date: 05.03.2022). 

9. Amiri S, Maleki Z, Nikbakht HA, Hassanipour S, Salehiniya H, Ghayour 
AR, et al. Epidemiological patterns of animal bites in the Najafabad, 
center of Iran (2012-2017). Ann Glob Health 2020;86(1):38. https://doi.
org/10.5334/aogh.2776 

10. Jethani S, Singh SK, Anshumali, Kamble BD, Dobhal V, Singh S, et al. 
Epidemiological patternand trend analysis of animal bite cases of anti-
rabies clinic of tertiary care hospital of Delhi. J Family Med Prim Care 
2022;11(2):728-32. https://doi.org/10.4103/jfmpc.jfmpc_1395_21 

11. Janatolmakan M, Delpak M, Abdi A, Mohamadi S, Andayeshgar B, 
Khatony A. Epidemiological study on animal bite cases referred to Haji 
Daii Health Center in Kermanshah Province, Iran during 2013-2017. 
BMC Public Health 2020;20(1):412. https://doi.org/10.1186/s12889-
020-08556-1

12. Hon KL, Fu CC, Chor CM, Tang PS, Leung TF, Man CY, et al. Issues 
associated with dog bite injuries in children and adolescents assessed 
at the emergency department. Pediatr Emerg Care 2007;23(7):445-9. 
https://doi.org/10.1097/01.pec.0000280509.67795.a9 

13. Schalamon J, Ainoedhofer H, Singer G, Petnehazy T, Mayr J, Kiss K, et 
al. Analysis of dog bites in children who are younger than 17 years. 
Pediatrics 2006;117(3):e374-e379. https://doi.org/10.1542/peds.2005-
1451 

14. Centers for Disease Control and Prevention (CDC). Nonfatal dog bite-
related injuries treated in hospital emergency departments-United 
States, 2001. MMWR 2003;52(26):605-10. 

15. Basco AN, Mc Cormack ER, Basco JrWT. Age- and Sex-related differences 
in nonfatal dog bite injuries among persons aged 0-19 treated in hospital 
emergency departments, United States, 2001-2017. Public Health Rep 
2020;135(2):238-44. https://doi.org/10.1177/0033354920904072 

16. Kara TT. Animal contact and rabies prophylaxis experience: Evaluation 
of 625 pediatric cases. J Pediatr Inf 2020;14:15-20. https://doi.
org/10.5578/ced.202004 

17. Derinöz O, Akar T. Animal bites cases presented to a university hospital 
pediatric emergency room. J Pediatr Emerg Intensive Care Med 
2017;4:22-6. https://doi.org/10.4274/cayd.46855 

18. Rothe K, Tsokos M, Handrick W. Animal and human bite wounds. 
Dtsch Arztebl Int 2015;112(25):433-42. https://doi.org/10.3238/
arztebl.2015.0433 

19. Kara SS, Delice O. Evaluation of pediatric patients with animal bites and 
rabies suspected exposures. Kafkas J Med Sci 2018;8(1):13-9. https://
doi.org/10.5505/kjms.2018.08860 

20. Tran CH, Kligerman M, Andrecy LL, Etheart MD, Adrien P, Blanton JD, 
et al. Rabies vaccine initiation and adherence among animal-bite 
patients in Haiti, 2015. PLoS Negl Trop Dis 2018;12(11):e0006955. 
https://doi.org/10.1371/journal.pntd.0006955 

21. Stevens DL, Bisno AL, Chambers HF, Dellinger EP, Goldstein EJC, Gorbach 
SL, et al. Practice guidelines for the diagnosis and management of skin 
and soft tissue infections: 2014 update by the infectious diseases society 
of America. Clin Infect Dis 2014;59(2):147-59. https://doi.org/10.1093/
cid/ciu444 

22. Tabaka ME, Quinn JV, Kohn MA, Polevoi SK. Predictors of infection 
from dog bite wounds: Which patients may benefit from prophylactic 
antibiotics?. Emerg Med J 2015;32(11):860-63. https://doi.org/10.1136/
emermed-2014-204378 

https://doi.org/10.1177/0033354916675148
https://doi.org/10.1177/0033354916675148
https://doi.org/10.1093/tropej/fmv072
https://doi.org/10.1016/j.virusres.2005.03.008
https://doi.org/10.1016/j.coviro.2022.101204
https://doi.org/10.1016/j.coviro.2022.101204
https://doi.org/10.5334/aogh.2776
https://doi.org/10.5334/aogh.2776
https://doi.org/10.4103/jfmpc.jfmpc_1395_21
https://doi.org/10.1186/s12889-020-08556-1
https://doi.org/10.1186/s12889-020-08556-1
https://doi.org/10.1097/01.pec.0000280509.67795.a9
https://doi.org/10.1542/peds.2005-1451
https://doi.org/10.1542/peds.2005-1451
https://doi.org/10.1177/0033354920904072
https://doi.org/10.5578/ced.202004
https://doi.org/10.5578/ced.202004
https://doi.org/10.4274/cayd.46855
https://doi.org/10.3238/arztebl.2015.0433
https://doi.org/10.3238/arztebl.2015.0433
https://doi.org/10.5505/kjms.2018.08860
https://doi.org/10.5505/kjms.2018.08860
https://doi.org/10.1371/journal.pntd.0006955
https://doi.org/10.1093/cid/ciu444
https://doi.org/10.1093/cid/ciu444
https://doi.org/10.1136/emermed-2014-204378
https://doi.org/10.1136/emermed-2014-204378

