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•Seyahat’in ESBL ile kolonize olma 
üzerine etkisi 

•Kolonizasyon risk faktörleri 

•Kolonizasyon süresi 

•Ev halkına bulaş 

Arcilla MS, et al. Lancet Infect Dis. 2017;17(1):78-85.  



•Prospektif, Hollanda 

•Kasım 2012 – Kasım 2013 arası 

•1 hafta-3 ay arası yurt dışı seyahat eden 18 
yaş  

•Seyahatten önceki 1-3 hafta ve dönüşten 
sonraki 12 ay takip 

•Aynı dönemde seyahat etmeyen ev halkı da 
inceleniyor 

Arcilla MS, et al. Lancet Infect Dis. 2017;17(1):78-85.  



•Seyahatten önce, seyahat bitiminde ve 
seyahat bitiminden 1 ay sonra 3 rektal 
örnek 

•ESBL (+)’liği saptanırsa 3, 6 ve 12 ay sonra 
rektal örnek alınıyor 

•ESBL (+) saptanırsa ESBL gen microarray 
sonrasında PCR ile konfirmasyon 

Arcilla MS, et al. Lancet Infect Dis. 2017;17(1):78-85.  



•2737’si tarandı 

•2001’i dahil edildi 

•Ortanca yaş: 50.5 (32.8 – 
60.7) 

•%84.2 turizm amacıyla 

•En çok güneydoğu Asya’ya 
(n=650) 

•Seyahat öncesi 122’si ESBL 
(+) 

 



• 1847 kişinin 633 (%34)’ünde ESBL (+)’liği saptanıyor. 

• Pozitif örneklerin %53.4’ünde CTX-M-15 geni saptanıyor. 

Arcilla MS, et al. Lancet Infect Dis. 2017;17(1):78-85.  



ESBL bulaş oranın en yüksek Hindistan ‘da 

(88·6%, 95% CI 79·8–93·9) ve en düşük 
Surinam’da (3·6%, 1·0–12·1) 

Arcilla MS, et al. Lancet Infect Dis. 2017;17(1):78-85.  





Risk Faktörleri 

•Güneydoğu Asya’da;  
•Çiğ sebze tüketimi 
•Antibiyotik kullanımı 

•Güney Asya’da 
•Kimsesiz çocuklarla temas 
•Hostel ya da misafirhanelerde her gün gıda 
tüketimi 

•Doğu Asya’da  
•Yerel pazarlara günlük ziyaret 
•Kırsal bölgede kalma 

Arcilla MS, et al. Lancet Infect Dis. 2017;17(1):78-85.  



• Seyahat sonrası ESBL taşıyıcılık oranı 
• 1. ay: %42.9 
• 3. ay: %25.1 
• 6. ay: %14.3 
• 12. ay: %11.3 

 

• Markov modelleme çalışması ile ESBL pozitif 
birinden ESBL negatif ev halkına geçiş oranı %12 
olarak bulunmuş.   
 

Arcilla MS, et al. Lancet Infect Dis. 2017;17(1):78-85.  





Sonuç olarak 

• 320 milyon kişi her yıl Asya, Kuzey Afrika ve Orta Doğu’yu ziyaret 
ediyor.  

• Bu çalışma ile seyahatin ESBL taşıyıcılığı üzerine etkisi olduğu 
gösterilmiştir. 

• Hollanda nüfusunun %3.0 ile %7.1’isinin seyahat yoluyla ESBL ile 
kolonize oldukları tahmin edilmektedir.  

• Toplamda  
• %34.3 ESBL bulaşı 
• Seyahat sonrası 12. ayda %12 taşıyıcılık 
• Ev halkına %12 bulaş olasılığı  

 düşünüldüğünde yurt dışı seyahatin dirençli patojenlere 
 maruz kalma, bu patojenleri taşıma ve diğer kişilere 
 bulaştırma açısından son derece önemli olduğu 
 görülmektedir. 

Arcilla MS, et al. Lancet Infect Dis. 2017;17(1):78-85.  





• Zika virus (ZIKV) 
• Flavivirus-RNA virusu 

• Yapısal olmayan proteinler (NS1, NS2A, NS2B, NS3, 
NS4A, NS4B ve NS5) 

• NS5’in C ucunda RNA bağımlı RNA polimeraz (RdRp) 
var. 

• RdRp üzerinden etki eden sofosbuvir HCV 
tedavisinde oldukça etkili. 

Bullard-Feibelman KM. Antiviral Res. 2017;137:134-140 



•Yapılan bir çalışmada sofosbuvir 20 mcM 
ve 100 mcM dozlarında nöroepitelyal kök 
hücrelerdeki Zika virus  NS1 antijen 
boyanmasını azalttığı gösterilmiş. 

 

•Flaviviridae ailesinde RdRp’nin yapısal 
benzerliği nedeniyle HCV’ye etkili olan 
sofosbuvir ZIKV’ye de etkili olabilir mi?  

Bullard-Feibelman KM. Antiviral Res. 2017;137:134-140 



• ZIKV 

• PRVABC59 (Puerto Rico, 2015) 
• ZIKV Dakar 41519 (Senegal, 1984) 
• ZIKV Brezilya (Paraiba, 2015) 

• Hücre 
• Vero (Afrika yeşil maymun böbrek epiteli) 
• Huh-7 (İnsan hepatoselüler karsinom) 
• Jar (insan koryokarsinom) 

• In vitro viral infeksiyon ve ilaç deneyi 

• Fare deneyi 

Bullard-Feibelman KM. Antiviral Res. 2017;137:134-140 



Bullard-Feibelman KM. Antiviral Res. 2017;137:134-140 







Sonuç olarak 

•Sofosbuvirin ZIKV’yi inhibe ettiği 
gösterilmiştir. 

 

•Gebelikte kullanımı önerilmemektedir.  

 

•Daha fazla çalışma yapılmalıdır 

Bullard-Feibelman KM. Antiviral Res. 2017;137:134-140 



O zaman kime önerilmeli? 

• Cinsel yolla bulaşı önlemesi ve kişilerde ortaya 
çıkma olasılığı olan komplikasyonları önlemek 
açısından erkeklerde ve hamile olmayan 
kadınlarda 

• Endemik bölgeye seyahat edecek olanlara 
profilaksi amacıyla 

• İnfeksiyon döngüsünü kırmak amacıyla 

• Yüksek maliyet 
• $84000 (3 aylık) 

 

Bullard-Feibelman KM. Antiviral Res. 2017;137:134-140 



 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 22, No.11, November 2016 1915

Healthcare settings can amplify transmission of Middle East 

respiratory syndrome coronavirus (MERS-CoV), but knowl-

edge gaps about the epidemiology of transmission remain. 

We conducted a retrospective cohort study among health-

care personnel in hospital units that treated MERS-CoV 

patients. Participants were interviewed about exposures to 

MERS-CoV patients, use of personal protective equipment, 

and signs and symptoms of illness after exposure. Infec-

tion status was determined by the presence of antibodies 

against MERS-CoV. To assess risk factors, we compared 

infected and uninfected participants. Healthcare personnel 

caring for MERS-CoV patients were at high risk for infection, 

but infection most often resulted in a relatively mild illness 

that might be unrecognized. In the healthcare personnel co-

hort reported here, infections occurred exclusively among 

those who had close contact with MERS-CoV patients.

Middle East respiratory syndrome coronavirus (MERS-

CoV), firs t  identifie

d

 in 2012, has emerged as a cause 

of severe acute respiratory illness in humans. As of May 1, 

2016, a total of 1,728 laboratory-confir

m

e d cases, includ-

ing 624 deaths, have been reported globally (1). All report-

ed cases have been directly or indirectly linked to coun-

tries in or near the Arabian Peninsula, including a recent 

outbreak in South Korea resulting from a single imported 

case in a person with history of travel to the Middle East 

(2,3). Increasing evidence suggests that dromedary camels 

are a natural host for MERS-CoV and that camel-to-human 

transmission can occur, initiating short chains of human-to-

human transmission (4–7). Numerous questions about the 

epidemiology of MERS-CoV remain unanswered.

Healthcare settings are important amplifier s of trans-

mission (6,8,9). A 2014 case series of 255 MERS-CoV in-

fections in Saudi Arabia found that 31% of cases occurred 

among healthcare personnel (HCP), and among case-

patients who were not HCP, 87.5% had recent healthcare 

exposure (9). Current MERS-CoV infection control rec-

ommendations are based on experience with other viruses 

rather than on a complete understanding of the epidemiol-

ogy of MERS-CoV transmission (10,11).

The World Health Organization recently issued an 

urgent call for studies to better understand risk factors for 

infection and transmission (12). Published case series of 

healthcare-associated MERS-CoV infections have ma-

jor limitations, including lack of control groups and lack 

of serologic confirm a t ion of infection status, leaving wide 

knowledge gaps, such as mode of and risk factors for trans-

mission in healthcare settings, attack rate among HCP, and 

spectrum of illness for MERS-CoV infection (13). To ad-

dress these gaps, we retrospectively studied MERS-CoV in-

fection among a cohort of HCP in a hospital in Saudi Arabia.

Methods

The study was conducted at King Faisal Specialist Hos-

pital and Research Center (Jeddah, Saudi Arabia) dur-

ing May–June 2014. This multispecialty hospital has 

360 beds, including an 18-bed medical intensive care 

unit (MICU) and a 38-bed emergency department (ED). 

Seventeen patients with confirmed MERS-CoV infection 

were in the hospital during March 24–May 3, 2014. The 

hospital had no cases of MERS-CoV before March 24, 

2014. All patients with suspected or confirm e d MERS-

CoV infection were placed in private rooms equipped 
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•2012’de başladı 

•1728 olgu 

•624 ölüm 

•Develer doğal konak 

•2014’te 255 olgunun bildirildiği yayında 
olguların %31’i sağlık çalışanı 

•Amaç sağlık çalışanında MERS-CoV risk 
faktörleri 

Alraddadi BM, et al. Emerg Infect Dis. 2016;22(11):1915-20 



• Kral Faysal Hastanesi 

• 24 Mart – 3 Mayıs 2014 arası 17 MERS CoV 
infeksiyonu olan olgu yatırılarak izlenmiş 

• Tüm hastalar tek kişilik negatif basınçlı odada 

• Şüpheli olgular da aynı koşullarda 

• Olgularla temas eden tüm sağlık çalışanları (SÇ)’nın 
nazofarenks örneğinde rRT-PCR ile virüs araştırılmış. 

 

Alraddadi BM, et al. Emerg Infect Dis. 2016;22(11):1915-20 



•3 kohort seçilmiş 
•Acil servis 
•YBÜ 
•Nöroloji (Kontrol) 

•24 Mart-14 Mayıs arası çalışan tüm SÇ’den 
serumda MERS-CoV antikoru bakılmış. 

•Ayrıca hepsine anket uygulanmış (PPE, temas 
tipi, süresi vb). 

Alraddadi BM, et al. Emerg Infect Dis. 2016;22(11):1915-20 



SONUÇLAR 

•YBÜ: 131 

•Acil: 127 

•Nöroloji: 34 

•MERS CoV atak hızı % 8 (20/350) 
•YBÜ: %11.7 (n=15) 
•Acil: %4.1 (n=5) 
•Nöroloji: %0 

Alraddadi BM, et al. Emerg Infect Dis. 2016;22(11):1915-20 



•En yüksek atak hızları 
•Radyoloji teknisyenleri: %29.4 (5/17) 
•Hemşireler: %9.4 (13/138) 
•Solunum terapisti: %3.2 (1/31) 
•Hekimler: %2.4 (1/41) 

•Cinsiyetler arası anlamlı fark yok 

•Seropozitif SÇ ortanca yaş: 40 (29-59) 

•Seronegatif SÇ ortanca yaş: 37 (18-66) 

Alraddadi BM, et al. Emerg Infect Dis. 2016;22(11):1915-20 
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 MERS-CoV among Healthcare Personnel

confir

m

e d to have MERS-CoV infection. We therefore lim-

ited our analysis of risk factors, including PPE use, to any 

study participant who reported direct contact (i.e., within 

2 meters) with MERS-CoV patients in the hospital (Table 

2, http://wwwnc.cdc.gov/EID/article/22/11/16-0920-T2.

htm). Total time spent in a MERS-CoV patient’s room or 

handling the patient’s bedding, equipment, or flui ds  did not 

signific

a

nt ly differ between seropositive and seronegative 

HCP (p = 0.93), nor did the number of MERS-CoV patients 

cared for during the study period (median 3.0 and 5.0 pa-

tients for seropositive and seronegative HCP, respectively; 

p = 0.75). We found no association between animal contact 

and infection.

We assessed HCP’s self-reported use of PPE during 

care of MERS-CoV patients, stratified  by type of equip-

ment and type of patient interaction (Table 3). HCP who 

reported always covering their nose and mouth with either 

a medical mask or N95 respirator had lower risk for infec-

tion than did HCP reporting not always or never doing so, 

although this association was statistically significa nt  only 

among HCP present in the room where aerosol-generating 

procedures were conducted. HCP who reported always us-

ing a medical mask for direct patient contact were ≈3 times 

more likely to have MERS-CoV infection than were HCP 

who reported not always or never using a medical mask 

(98% of whom reported always or sometimes using an N95 

respirator), a trend that was not statistically significa nt  (p = 

0.10). Conversely, those who reported always using N95 

respirators for direct patient contact were less likely to be 

seropositive, a trend that approached statistical significa nce 

(p = 0.07).

Because medical mask and N95 respirator use were 

strongly and inversely correlated, we built separate multi-

variate models, one that assessed risk for medical mask use 

(model 1) and another that assessed risk for N95 respirator 

use (model 2). In both models, having participated in infec-

tion control training that included information about MERS-

CoV prevention was associated with a significant and strong 

protective effect, and there was a strong but statistically in-

significant trend toward increased risk among smokers. In 

model 1, HCP who reported always using a medical mask 

for direct MERS-CoV patient care were significa nt ly more 

likely to be seropositive than those who reported not always 

or never wearing a medical mask (almost all of whom some-

times or always wore an N95 respirator) (relative risk [RR] 

2.73, 95% CI 0.99–7.54). This model also included past or 

current smoking (RR 2.54, 95% CI 0.93–6.96) and partici-

pation in MERS-CoV infection control training (RR 0.28, 

95% CI 0.10–0.80). In model 2, N95 respirator use was as-

sociated with a strong protective trend; HCP who always 

used an N95 respirator for direct MERS-CoV patient care 

were 56% less likely to be seropositive than were those who 

reported not always or never using an N95 respirator (almost 

all of whom sometimes or always wore a medical mask) 

(RR 0.44, 95% CI 0.15–1.24). This model also included 

past or current smoking (RR 2.51, 95% CI 0.92–6.87) and 

participation in MERS-CoV infection control training (RR 

0.33, 95% CI 0.12–0.90).

Discussion

We report this seroepidemiologic study to quantify the risk 

for MERS-CoV infection among HCP. The find i ngs  have 

important implications for infection control practice. Our 

results suggest that the attack rate of MERS-CoV infec-

tion among healthcare workers is substantially higher than 

that in previous reports that used nonserologic methods 

of detection (15–17). The spectrum of illness appears to 

be broader than previously described; infection caused a 

relatively mild illness in most cases. Infections occurred 

almost exclusively among HCP having close contact with a 

MERS-CoV patient.

Most HCP in this cohort reported always covering 

their nose and mouth with a medical mask or N95 respirator 

when caring for a MERS-CoV patient, which appeared to 

protect against infection among HCP participating in aero-

sol-generating procedures. When we stratified  by type of 

mask, we observed an increased risk for MERS-CoV infec-

tion among HCP who reported always using medical masks 

and, conversely, a lower risk among those who reported 

always using N95 respirators. Taken together, these results 

raise the hypothesis that short-range aerosol transmission 

might have factored in transmission. Previous studies sug-

gest that some respiratory viruses (e.g., influe nza,  severe 

acute respiratory syndrome coronavirus, rhinovirus) that 

are transmitted primarily by droplets and/or contact might 

simultaneously be spread through aerosol under certain 

conditions and perhaps by certain patients (18–22). Aero-

sol transmission in close proximity to the patient might not 

 

 

 
Table 1. MERS-CoV symptoms reported by healthcare 
personnel, King Faisal Specialist Hospital and Research Center, 
Jeddah, Saudi Arabia, March–July 2014* 

Symptom 
Seropositive, 
no./No.† (%) 

Seronegative, 
no./No.† (%) p value 

Muscle pain 13/20 (65.0) 66/260 (25.4) 0.0001 

Fever 12/19 (63.2) 42/258 (16.3) <0.0001 

Dry cough 11/20 (55.0) 80/262 (30.5) 0.02 

Headache 11/20 (55.0) 80/262 (30.5) 0.02 

Diarrhea 7/20 (35.0) 21/262 (8.0) 0.0001 

Nausea 7/20 (35.0) 18/262 (6.9) <0.0001 

Shortness of breath 7/20 (35.0) 32/261 (12.3) 0.005 

Runny nose 6/19 (31.6) 92/263 (35.0) 0.76 

Chills 6/20 (30.0) 23/261 (8.8) 0.003 

Sore throat 5/20 (25.0) 118/263 (44.9) 0.08 

Vomiting 4/20 (20.0) 10/262 (3.8) 0.01 

Productive cough 3/18 (16.7) 39/263 (14.8) 0.74 

Rash 1/20 (5.0) 4/259 (1.5) 0.26 

None 3/20(15.0) 94/263 (35.7) 0.019 
*MERS-CoV, Middle East respiratory syndrome coronavirus. 

†Denominator is the number of healthcare personnel who responded to 
the question. 

 



• Toplam 20 olgunun 
• 3’ü asemptomatik 
• 12’si hafif hastalık 
• 2’si orta düzeyde hastalık (Yatan, MV 

gerektirmeyen) 
• 3’ü ciddi hastalık (MV gerektiren) 

• Mortalite görülmemiş 

• rRT PCR testi 5’inde pozitif (%25) 

• 19 olgu hasta ile aynı odada hastaya 2 m’den daha 
yakın, 1’inde hasta ile temas yok, hasta biriyle 
beraber yolculuk öyküsü var 

Alraddadi BM, et al. Emerg Infect Dis. 2016;22(11):1915-20 



necessarily be accompanied by long-range transmission 

because the risk for such transmission might be affected 

by the infectious dose, the amount of aerosolized particles 

generated at the source, and the rate of biologic decay of 

the agent (22). We found no evidence of long-range aerosol 

transmission. Until additional information about the mode 

of MERS-CoV transmission is available, it seems prudent 

to take precautions against aerosol spread in healthcare set-

tings when feasible to do so.

The combined attack rate for HCP who worked in 

units known to house patients with MERS-CoV infection 

(8%) was substantially higher than that in previous stud-

ies, which described attack rates for HCP of <1% (15–17). 

These prior studies did not use serologic methods to detect 

infection but rather relied on rRT-PCR of nasopharyngeal 

swabs. All 20 seropositive HCP in our study were screened 

with nasopharyngeal swabs, and only 5 (25%) of these tests 

showed evidence of MERS-CoV by rRT-PCR. Therefore, 

screening for viral shedding using nasopharyngeal swabs 

might be an insensitive method for detecting infection, per-

haps because of variability in timing of samples in relation-

ship to exposure, and studies relying solely on this method 

of case detection might underestimate attack rates.

Our study suggests that almost all MERS-CoV infec-

tion among HCP occurs among those having close contact 

with patients known to be infected with MERS-CoV. We 

observed the highest attack rates among radiology tech-

nicians, followed by nurses. We hypothesize that radiol-

ogy technicians most likely were exposed while obtaining 

portable chest radiographs, a procedure that requires close 

contact (e.g., positioning the patient for cassette placement) 

with patients who might be likely to have worsening respi-

ratory status and be highly contagious. We identified  no se-

ropositive HCP who worked in the unit not known to house 

any MERS-CoV patients, suggesting that the background 

rate of MERS-CoV infection among HCP was low in the 

absence of known exposure to infected patients and that the 

virus was not circulating widely among staff.

HCP who had undergone infection control training 

specific

 

to MERS-CoV had a lower risk for infection. This 

fin

d

i ng underscor es the cr itical  need for adequate infection 

control training, especially in settings with ongoing trans-

mission of epidemiologically important pathogens.

We observed a broad spectrum of illness among HCP, 

and in most cases illness was relatively mild. Most illnesses 

were characterized by myalgia, fever, headache, and dry 

cough. Gastrointestinal symptoms were present in 50% of 

infected HCP; and 3 (15%) reported no symptoms. Most 

seropositive HCP with symptoms sought care, but only a 

small minority were recognized as having MERS-CoV in-

fection. All 20 infected HCP survived, and only 5 required 

hospitalization. The spectrum of illness we observed was 

broader than that described in previous case series of 

MERS-CoV infection (15,23,24), which probably were 

biased toward identifying patients with more severe ill-

ness because testing for MERS-CoV infection has largely 

been triggered by case defini tio ns requiring evidence of 

pneumonia (10). The observation that most MERS-CoV 

infections among HCP are likely to be relatively mild and 

unrecognized has potentially important implications for 

 

 

 
Table 3. PPE used by healthcare personnel during care of MERS-CoV patients, King Faisal Specialist Hospital and Research Center, 
Jeddah, Saudi Arabia, March–July 2014* 

PPE used, contact type 
Always wore PPE,†  

no. seropositive/total‡ (%) 
Sometimes/never wore PPE,§ 

no. seropositive/total‡ (%) RR (95% CI) p value 

Gloves 18/197 (9.1) 0/21 (0) NA NA 

Gown 11/139 (7.9) 7/79 (8.9) 0.89 (0.36–2.21) 0.81 

Eye protection     

 Direct contact 1/47 (2.1) 17/165 (10.3) 0.21 (0.03–1.51) 0.13 
 Aerosol-generating procedure 3/62 (4.8) 11/100 (11.0) 0.44 (0.13–1.51) 0.25 

Covering of nose and mouth with medical mask or N95 respirator¶    

 Direct patient contact 11/151 (7.3) 7/66 (10.6) 0.69 (0.28–1.69) 0.43 
 Aerosol-generating procedures 8/133 (6.0) 6/32 (18.8) 0.32 (0.12–0.86) 0.03 

Medical mask     

 Direct patient contact 9/69 (13.0) 9/142# (6.3) 2.06 (0.86–4.95) 0.10 

 Aerosol-generating procedures 5/81 (6.2) 8/76 (10.5) 0.59 (0.20–1.71) 0.39 

N95 respirator     

 Direct patient contact 6/116 (5.2) 12/101** (11.9) 0.44 (0.17–1.12) 0.07 

 Aerosol-generating procedures 5/90 (5.6) 9/73 (12.3) 0.45 (0.16–1.29) 0.16 
*MERS-CoV, Middle East respiratory syndrome coronavirus; NA, not applicable; PPE, personal protective equipment; RR, relative risk. 
†Reported always wearing PPE indicated in table row when caring for MERS-CoV patients. 

‡Total number of healthcare personnel who responded to the question about PPE. 

§Reported not always or never wearing PPE indicated in table row when caring for MERS-CoV patients. 
¶Reported use of medical mask and N95 respirator were not mutually exclusive categories; therefore the number of healthcare personnel reporting 
always wearing either an N95 respirator or always wearing a medical mask does not sum to the “covering of nose and mouth with medical mask or N95 
respirator” category. 
#Of the 142 who reported not always or never wearing a medical mask, 139 (98%) reported always or not always wearing an N95 respirator (55% always, 
45% not always). 
**Of the 101 who sometimes or never wore an N95 respirator, 96 (95%) reported always or not always wearing a medical mask (35% always, 65% not 
always). 

 

RESEARCH
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Sonuç olarak 

•Bu seroepidemiyolojik çalışmada atak hızı öncekilerle 
karşılaştırıldığında oldukça yüksek bulunmuş (Serolojik 
test kullanımı) 

• İnfeksiyon çoğunlukla hafif hastalık olarak görülmüş 

•Yakın temasta N95 maskenin önemini göstermesi 
açısından önemlidir (Aerosol içeren prosedürler) 

• İnfeksiyon kontrol önlemlerini daha iyi bilmek MERS-
CoV’ye karşı koruyucu bu nedenle temel uygulamalara 
uyum ile infeksiyon SÇ arasında etkin olarak 
önlenebilmektedir. 

Alraddadi BM, et al. Emerg Infect Dis. 2016;22(11):1915-20 





•Zika virus 

•Aedes aegypti 
•Vektör Kontrolü 

•Wolbachia:  
•%40 
•Dengue, Chikungunya, Plasmodium 
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