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Bacterial Zoonoses
Brucellosis
Q Fever(Coxiellaburnetii)
Tularemia(Rabbit fever)
Salmonellainfections(can be transmitted from animals or contaminated food/water)

Viral Zoonoses
Rabies
Emerging Viral Infections (Ebola,Marburg, CCHF orNipahviruses)
Avian Influenza (Bird Flu)
Middle East Respiratory Syndrome Coronavirus (MERS-CoV)

Parasitic Zoonoses
Cryptosporidiosis
Toxoplasmosis
Giardiasis
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Florence Nightingale 
Rose Diagrams





Contact Transmission:Direct or indirect contact with a 
patient's body fluids, contaminated surfaces, or medical 
equipment.

Droplet/Airborne Transmission:Exposure to respiratory 
secretions or aerosols from an infected patient (e.g., in 
cases of zoonotic influenza or specific hemorrhagic fevers).

Sharps Injuries:Accidental inoculation with contaminated 
blood or body fluids.

Transmission Routes in Healthcare Settings



Pathogen / Disease Transmission Route High-Risk Exposure / Occupation Clinical Impact Region / Prevalence

Mycobacterium bovis 
(zoonotic TB)

Airborne (aerosols from infected 
tissues, lab exposure)

Laboratory Pulmonary or extrapulmonary TB
Sporadic in Europe, Africa, South 
America

Brucella spp. Direct contact, inhalation of aerosolsLaboratory
Undulant fever, osteoarticular and 
hepatic involvement

Endemic in Mediterranean, Middle 
East, Latin America

Coxiella burnetii (Q fever)
Aerosol inhalation from animal 
products

Laboratory, obstetric HCWs
Fever, pneumonia, hepatitis; chronic 
endocarditis

Global; occupational clusters in 
Europe, Australia

Francisella tularensis 
(tularemia)

Aerosol, skin inoculation Laboratory
Ulceroglandular or pneumonic 
tularemia

North America, Europe, parts of Asia

Leptospira spp. 
(leptospirosis)

Contact with urine, blood, or water Laboratory CŜōǊƛƭŜ ƛƭƭƴŜǎǎΣ ²ŜƛƭΩǎ ŘƛǎŜŀǎŜ
Tropical regions; outbreaks post-
flooding

Rabies virus Bite, scratch, saliva exposure Veterinarians, lab, emergency staffFatal encephalitis Asia, Africa, Latin America

Orf virus (Parapoxvirus)
Direct contact with lesions or 
fomites

Dermatology, veterinary, laboratoryLocal pustular lesions on hands
Global; frequent in sheep/goat 
handlers

Monkeypox (Mpox, 
Orthopoxvirus)

Contact, droplets, fomites Infectious disease, dermatology, lab Febrile rash, lymphadenopathy Central Africa; 2022 global outbreak

Hantaviruses Inhalation of rodent excreta Laboratory, field epidemiology HFRS or HPS Europe, Asia, Americas

Ebola and Marburg 
viruses (Filoviridae)

Blood and body fluids Infectious disease and ICU HCWs
Severe hemorrhagic fever, high 
mortality

Africa; healthcare outbreaks

Crimean-Congo 
hemorrhagic fever (CCHF)

Blood contact, needlestick, aerosolsICU, infectious disease, laboratory
Severe hemorrhagic fever, high 
mortality

Endemic in Türkiye, Balkans, Africa

Lassa virus Aerosols, blood, secretions West Africa healthcare settings
Hemorrhagic fever, multi-organ 
failure

West Africa

SARS-CoV, MERS-CoV, 
SARS-CoV-2

Droplet, aerosol HCWs during outbreaks Pneumonia, ARDS Global

Influenza A (avian, swine 
origin)

Droplet, contact with secretions HCWs during zoonotic influenza careRespiratory infection Sporadic zoonotic cases worldwide

Bartonella henselae (cat 
scratch disease)

Scratch, bite, contact with infected 
animals

Veterinary, emergency, lab staff Regional lymphadenitis, fever Global

Zoonotic origined occupational infections among healthcare workers 





Traxler RM, et al. JCM 2013

Laboratory acquired brucellosis



Sayin-Kutlu S, Kutlu M, ErgonulO, 
Akalin S, Guven T, DemirogluYZ, 
AcicbeO, AkovaM. Laboratory-
acquired brucellosis in Turkey. 
J Hosp Infect. 2012

The survey response rate 

was 100%. 

Of the 667 laboratory 

workers, 38 (5.8%) had a 

history of Laboratory 

acquired Brucella infection.

Laboratory acquired brucellosis in Turkey



Kutlu M, ErgonulO, Sayin-Kutlu S, Guven T, UstunC, Alp-Cavus S, Ozturk SB, AcicbeO, Akalin S, Tekin R, 
Tekin-KorukS, DemirogluYZ, KeskinerR, Gönen I, Sapmaz-KarabagS, Bosnak V, Kazak E. Risk factors for 
occupational brucellosis among veterinary personnel in Turkey. Prev Vet Med. 2014

Risk factors for occupational brucellosis among veterinary 
personnel in Turkey

Å Of 712 active veterinary personnel, 84 (11.8%) had occupational brucellosis. 

Å The median number of years since graduation was 7 (interquartile ranges [IQR], 4ς11) years in the 
occupational brucellosis group, whereas this number was 9 (IQR, 4ς16) years in the non-
brucellosis group (p < 0.001). 



Multiple Q fever outbreaks have been reported among workers in slaughterhouses, farms, animal 
research facilities, military units, and, rarely, hospitals and diagnostic laboratories.

Educational efforts should describe groups vulnerable to development of chronic Q fever, such as 
workers who have preexisting valvulopathy, a prosthetic heart valve, a vascular prosthesis, an 
aneurysm, are pregnant or might become pregnant, or are immunosuppressed, because these 
employees have a higher risk for a severe outcome or death if infected. 

Although protection for at-risk workers can be provided by Q fever vaccination, a licensed vaccine 
for humans is only commercially available in Australia. Therefore, most workers in high-risk 
occupations in the United States are not vaccinated.

Transmission ofC. burnetiito health-care personnel has been rarely reported. One obstetrician was 
infected through contact with the birth fluids of an infected parturient woman. Hospital personnel 
have become infected after autopsies of patients with Q fever, although the infection control 
precautions used, if any, are unknown.

Occupational Q Fever among Healthcare Workers

Anderson A, et al. Diagnosis and Management of Q Fever: United 
States, 2013: Recommendations from CDC and the Q Fever Working 
Group. MMWR 2013.



A survey by 109 veterinarians and 19 technicians. 

42% (47 of 109) of veterinarians reported diagnosing tularemia in cats and 13% (14 of 109) in dogs. 

7% (8 of 109) of veterinarians reported having had tularemia. 

When performing procedures with a high risk of exposure, such as lancing abscesses in tularemia 
suspects, glove use was 100% but additional personal protective equipment was inconsistent, 
including eye protection 70% (81 of 116) and surgical face mask 59% (69 of 116). 

Antibody titer and PCR were common diagnostics, but 42% (26 of 62) of veterinarians reported never 
submitting a confirmatory test, with owner finances being the primary hurdle. 

Veterinarians and technicians have inconsistent knowledge about reporting regulations, but 91% 
(58 of 64) discuss tularemiaɠs public health risk with pet owners.

KuKanichKS, Mulcahy ER, Petro EM. J Am Vet Med Assoc. 2025

Companion animal veterinary personnel have occupational risk for tularemia 
and One Health role for tularemia prevention in Kansas



Country HCW cases documented Occupationally acquired cases

United States
A physician in California acquired mpox 
via non-needle stick occupational 
exposure.

1 confirmed occupational case

South Korea
One HCW infected via needlestick injury 
in healthcare setting. 

1 confirmed occupational case

Multiple countries

WHO data: among 83,497 confirmed 
mpox cases by December 
2022,1,176ǿŜǊŜ I/²ǎ όҒмΦп҈ύΣ 
but most were not confirmed as 
occupational transmission. 

Only a small number 
confirmed occupational

Mpox among Healthcare Workers



Matson MJ, ChertowDS, Munster VJ. Ebola Virus Disease: 
Uniquely Challenging Among the Viral Hemorrhagic Fevers. 
Open Forum Infect Dis. 2025

Viral Hemorrhagic Fevers



VHF Human to human transmission

Ebola High

Marburg High

CCHF High

Lassa Moderate

Orthohantavirus Low

Rift Valley Fever No

Yellow fever No

Dengue No



Average case fatality rates, approximate cumulative known cases, and degree of direct 
human-to-human transmission for the hemorrhagic fever viruses by family

Matson MJ, ChertowDS, Munster VJ. Ebola Virus Disease: Uniquely Challenging 
Among the Viral Hemorrhagic Fevers. Open Forum Infect Dis. 2025



Period Infected HCWs HCW deaths Key region(s)

1976ς2013 ~100ς150 ~80 Sudan, DRC, Uganda

2014ς2016 ~881 ~513 West Africa

2018ς2024 ~200 ~45 DRC

Total (approx.) ~1,200+ ~640+ (>50%)τ



Exposure to rodent habitats has been associated with hantavirus infections, such as occupation 
(agricultural or forestry workers, military personnel and zoologists) and other activities in endemic 
areas (cleaning of cottages, lying or sitting on the ground in forests, drinking water from forest 
springs, eating unwashed raw fruits harvested in the forest or hunting)

wƻƴőŜǾƛŏ CƛƭƛǇƻǾƛŏ a, et al. Euro Surveill. 2025

Outbreak of hantavirus disease caused by Puumalavirus, Croatia, 2021



Feldman, 2018



Index case

50, male, FATAL 

Physician

47, m, FATAL

Wife

47, m, survived

Brother

42, m, FATAL

39 contacts

27 HCWs

Nosocomial Infection in Tajikistan, 2009

Ergonul O, et al. WHO report, 2009



Emerg Infect Dis 2014



Emerg Infect Dis 2014
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Crimean-Congo Hemorrhagic Fever among Health Care Workers

Ergönül, Emerg Infect Dis 2018



Systematic Review of Crimean-Congo Hemorrhagic Fever 
among Health Care Workers

Ergönül, Emerg Infect Dis 2018



High risk 
exposure

n=175

PEP Ribavirin

n=55 (31%)

Infected

n=4 (7%) 

symptomatic

n=3(75%)

Fatal 

n=0 (0%)

asymptomatic

n=1(25%)

Not infected

n=51 (93%)

no PEP 

n=109 (62%)

Infected

n=97 (89%)

symptomatic

n=96 (99%)

Fatal 

n=0 (0%)

Fatal

n=23 (43%)

no ribavirin 
detail within 
first 2 days

n=22

asymptomatic

n=1 (1%)

Not infected 

n=12 (11%)

no PEP detail 
n=11 (6%)*

Crimean-Congo Hemorrhagic Fever among Health Care Workers

Ergönül, Emerg Infect Dis 2018



Ergönül, Emerg Infect Dis 2018

Ribavirin use among Health Care Workers



Exposure

Risk 
assessment

Group 2 & 3

Follow up with  
CBC

Normal Results 
in 14 days

Stop follow up

Low WBC and 
PLT

if disease 
develops, start 

ribavirin 

Group1

PEP with 
ribavirin

watchfull care 

if disease 
develops, start 

ribavirin 

Crimean-Congo Hemorrhagic Fever among Health Care Workers



Hand hygiene and use of PPE based on 
risk assessment 

Å Always before and after patient contact, and after contact with 
contaminated environmental surfaces or equipment

Å If direct contact with patients blood and body fluids, secretions, excretions, 
mucous membranes or non-intact skin

Å If there is a risk of spills onto the health-care worker s face





1.Standard Precautions:Always using basic infection control practices (hand hygiene, safe injection 
practices, etc.) for all patients.
2.Transmission-Based Precautions:ImplementingContact, Droplet, and/or Airborne Precautionsas 
appropriate for patients with known or suspected zoonotic infections (e.g., using N95 respirators, 
gowns, and gloves).
3.Personal Protective Equipment (PPE):Appropriate and consistent use and proper donning and doffing 
of PPE.
4.Vaccinations:Where available, vaccinating HCWs against specific zoonotic diseases if they are at high 
risk (e.g., Rabies vaccine for certain laboratory or high-exposure personnel).
5.Occupational Health Surveillance:Implementing systems for monitoring HCW exposures and 
illnesses.
6.Training and Awareness:Ensuring HCWs are educated on identifying potential zoonotic infections, 
especially those with high outbreak potential, and on the correct infection control protocols.
7.Environmental Controls:Applying strict guidelines for cleaning, disinfection, and sterilization of 
patient-care equipment and the environment.
8.Management of Animals in Healthcare: Strict infection control protocols must be in place for animal 
research facilities and for any animal-assisted therapy programs within the hospital.

Primary prevention strategies for HCWs



Organization Recommended Resource/Guideline Relevance to HCWs and Zoonoses

World Health Organization (WHO) Rabies Fact Sheets and Guidelines

Provides the global standard for post-
exposure prophylaxis (PEP) and the 
protocols HCWs follow after potential 
exposure.

U.S. Centers for Disease Control and 
Prevention (CDC)

Guidelines for Isolation Precautions 
(e.g.,$\ text{HICPAC}$)

OutlinesStandard, Contact, Droplet, and 
Airborne Precautionswhich are the core 
strategies HCWs use to manage patients 
with highly contagious zoonoses like Ebola 
or Avian Influenza.

U.S. Centers for Disease Control and 
Prevention (CDC)

Infection Control Guidance for Specific 
Zoonoses

Dedicated pages for diseases 
like Brucellosis,Q Fever,Hantavirus, 
andEmerging Coronavirusesoften include 
sections on healthcare settings and 
occupational exposure prevention.

Occupational Safety and Health 
Administration (OSHA)

Bloodborne Pathogens Standard

Directly relevant for any zoonoses 
(likeEbolaor CCHF) that pose a risk of 
transmission through exposure to blood or 
other potentially infectious materials.



Highest-risk groups
Laboratory personnel, infectious disease units, veterinarians, and 
emergency staff.

Key zoonotic threats in healthcare
Brucella, Coxiella, Francisella, CCHF virus, SARS-CoV-2, 
andMycobacterium bovis.

Preventive measures
Vaccination (rabies, influenza), BSL-3 lab containment, PPE during 
specimen handling, and rapid post-exposure management.

Summary
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ResearchArea 

o Shedding 
dynamics

o Diagnostics

o Drug studies

Viruses

o Resistance 
epidemiology

o Antimi crobial
stewardship

o Biofilm -related 
infections

o Virulence factors

o Bioinformatics

Bacteria and 

antibiotic resistance

o Neutralizing 
antibody responses 
to viral infections

o T-cell response to 
viral infections

o Neutrophil response 
to bacterial 
infections

Immune 

response

o Antifungal 

resistance

o Fungal virulence 

factors

Fungi
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Bulgaria Spain Portugal Macedonia Total

2013 2/8 1 2/9

2014 1/8 + 1 (UK) 1/9

2015 2/4 2/4

2016 4 1/2 1/6

2017 2 2

2018 1/6 + 1 (GR) 1/2 2/9

2019 2 2

2020 1 1/3 1/4

2021 2 2

2022 1/2 1/2 2/4

2023 3 1 1/3 1/7

2024 1 2/4 1/1 2/6

2025 1

Total 7/43 (18%) 6/18(33%) 1/1 1/3 (33%) 15/65 (23%)

CCHF in Europe: 2013-2025





CCHF Researchat Nationaland International Level

Fatihan Pınarlık, 
MD.
PhD candidate
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MD- PhD 
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Key predictors of critical illness and 
mortality in Crimean-Congo 
HaemorrhagicFever
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Predictors of ICU Admission

Å 18 centers, 1103 lab confirmed cases (2019-2024)
Å ICU Admission 8%
Å Case fatality rate 5.1% Güllü D, ark. CMI 2025



CCHF Survivors Project



Breaking News!

ÅCurrent information: CCHFV infection provides lifelong immunity

ÅWe discovered a case reinfected with CCHF virus



KUISCID ECOLOGICAL RESEARCH NETWORK


