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Newly identified infectious diseases
2017 Candida auris

2016 Colistin resistance (mcr-1 gene)

2015 Zika virus

2014 Powassan, Heartland, Bourbon virus, etc

2014 Enterovirus D68

2013 Chikungunya

2012 MERS

2009 H1N1pdm influenza

2008 CRE (KPC, NDM-1, etc) infections

2007 Parechovirus

2005 H7N9 and H9N2 influenza

2004 ESBL infections

2003 SARS

2002 VRSA

1999 Nipah virus

1999 West Nile Virus (new world)

1997 H5N1 influenza

1996 nCJD (mad cow disease)

1995 HHV-8 (Kaposi sarcoma virus)

1994 Hantavirus

1992 MDR-Tuberculosis

1989 Hepatitis C

1988 Hepatitis E, HHV-6

1983 HIV/AIDS, Helicobacter

1983 E. coli O157:H7, Lyme disease

1980 HTLV I, II

1978 Clostridium difficile colitis

1976 Ebola, Legionnaires disease
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Outline

• Antibiotic resistance

• Zika

• Candida auris

• Influenza
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Dramatic decline in infectious disease mortality 
preceded the antibiotic era
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The crisis in antibiotic resistance 1992

The synthesis of large numbers of antibiotics over the past three decades has caused 
complacency about the threat of bacterial resistance. Bacteria have become resistant to 
antimicrobial agents as a result of chromosomal changes or the exchange of genetic material 
via plasmids and transposons. 

Streptococcus pneumoniae, Staphylococcus aureus, organisms that cause respiratory and 
cutaneous infections; and members of the Enterobacteriaceae and Pseudomonas families, 
organisms that cause diarrhea, urinary infection, and sepsis, are now resistant to virtually all of 
the older antibiotics.

The extensive use of antibiotics in the community and hospitals has fueled this crisis. 
Mechanisms such as antibiotic control programs….and better hygiene….need to be adopted in 
order to limit bacterial resistance.

Harold C. Neu, M.D. Science. 1992 Aug 21;257:1064-73. 
Columbia University, New York, NY 
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2004

ID Physicians Warn of 
Brewing “Superbug” 
Crisis

Infectious Diseases Society 
of America Proposes 
Federal Measures to Spur 
Antibiotic Development

http://www.idsociety.org 2004

http://www.idsociety.org/
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2016
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Trends in Antimicrobial Resistance 2017:
ESCAPE pathogens

• Enterococcus (VRE)

• Staphylococcus aureus (MRSA and VISA)

• Carbapenem resistant Enbterobacteriaceae (CRE) E coli, 

Klebsiella, Enterobacter (and others: NDM-1, etc)

• Acinetobacter (multi-drug resistant)

• Pseudomonas (FQ resistant)

• Extended spectrum beta-lactamase producing GNR (ESBL 

positive E. coli, Klebsiella, Enterobacter)

plus

• Clostridium difficile (NAP-1 strains, and others)
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Multi-drug resistant organisms
MDRO  Infections  



Fluoroquinolone resistance Stamford
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Are our work-horse agents in the hospital 
eroding in value due to emerging resistance?
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Growing Resistance in Enterobacteriaceae

Extended Spectrum Beta-lactamases (ESBL)

• Enzymes confer resistance to cephalosporins and penicillins, 
including third generations

– Gram negative bacilli (E coli, Klebsiella, etc)
– Varying phenotypes
– 700 different profiles

• Prevalence of ESBLs is unappreciated

– Laboratories fail to detect ESBL in 25% of instances depending on 
the type of enzyme present (Tenover, CDC, 2009)

• Chronic intestinal carriage for months / years

• High rate of treatment failure 

• Inpatient and community prevalence

– 80% outpatient

– 80% UTIs
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ESBL-positive isolates at Stamford



ESBL Treatment Options

• Oral
– Nitrofurantoin
– Fosfomycin

• Parenteral
– Carbapenems

• Ertapenem, imipenem, meropenem, doripenem

– Tigecycline
– Avycaz and Zerbaxa (new cephs+BLI)
– Gentamicin (some)
– Ciprofloxacin (some)
– Cefamycins: cefoxitin and cefotetan (some)

16
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Carbapenem Orders / ESBL isolates
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Carbapenem Susceptibility
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Emergence of Carbapenem-resistant 
Enterobacteriaceae (CRE)

• Carbapenems have remained effective against most of 
the Enterobacteriaceae, including ESBL producing 
strains.

– imipenem, meropenem, ertapenem

• CRE (KPC most common) 
– Appeared 1996;  2690 cases in NYS, 50% hospital acquired in 2014

– Klebsiella, E. coli, Enterobacter and others

– Confer resistance to all b-lactams including extended-spectrum 
cephalosporins and carbapenems

– Usually co-resistant to multiple other agents

– Multiple enzyme profiles (KPC, NDM, VIM, OXA, others)

– High mortality due to co-morbidities and lack of effective treatment 

– **Plasmid mediated**



PCR technology will allow rapid patient screening 
for CRE enzymes in the laboratory
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Evolution of CRE in the United States
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Which of the following agents is an appropriate 
choice for systemic infection due to CRE-

producing E. coli?

• Amikacin

• Levofloxacin

• Colistin

• Fosfomycin

• Zosyn

• Minocycline

• Avycaz / Vabomere

23



Action Plan for CRE Control

• Active surveillance

• HCW education

• Laboratory enhanced detection

– lab education

• Strict isolation / contact tracing / screening

• Antibiotic stewardship

• Mandatory Reporting to DOH

• Preserve the limited antibiotic options for treatment

24
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Emergence of MRSA over 45 years in Fairfield County 
(Stamford Hospital Microbiology Lab data)

(community and hospital strains)
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National Trends in MRSA

27*American Society for Microbiology annual meeting 6/4/17
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Veterans Affairs (VA) Intensive Care Units.

Jain R et al. N Engl J Med 2011;364:1419-1430 (VA Cooperative study)

Impact of an “MRSA Bundle” on MRSA rates:

Hand hygiene, Active Surveillance testing, Contact Precautions
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Stamford – Hospital-acquired MRSA cases
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Hospital-acquired infection = Medical 
Mistake



MRSA Treatment Options

• Oral
– Bactrim, Doxy/Minocycline, Linezolid >90%
– Clindamycin 60%

• Parenteral
– Vancomycin
– Bactrim, Doxy/Mino, Linezolid
– Daptomycin
– Ceftaroline
– Telavancin / Dalbavancin / Oritavancin

• Decolonization 
– CHG bathing or cloth wipes
– nasal / wound rx (mupirocin / povidone iodine / alcohol) 
– oral agent
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Rising Incidence of Hospital-acquired 
Clostridium difficile Infection.

Leffler DA, Lamont JT. N Engl J Med 2015;372:1539-1548



Difficulties in controlling 
the spread of C. difficile

• High community prevalence

• Prolonged fecal and skin carriage

• Frequent recurrence 

• Persistence of spores in the environment

• “Incident density” pressure – carriers + symptomatic

• Antibiotic use and overuse 

3333



Risk of C. difficile with 
Perioperative Antibiotic Prophylaxis

Carignan, Sherbrooke Hospital, Quebec.  SHEA, 2007

• 7256 class 1 and 2 surgeries

• CDAD rate 9.2/1000 cases
– 5.1 / 1000 cases after only prophylactic antibiotics
– 21.8 / 1000 cases after treatment

• Risk related to number of antibiotic doses received
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13 / 1000≥48 hrs

3.4 / 10002 to <48hrs

1.6 / 10001 dose

0 cases0 doses



Persistence of C. difficile
During and After Treatment

35Sethi, Al-Nassir, Donskey, et al   ICHE 2010; 31:22



PCR Detection of Asymptomatic C difficile
Colonization and Rising C diff Rates

36

Koo, Van, DuPont, et al. Infect Control Hosp Epidemiol 2014;35(6):667-673

Rate doubled from 13.4 
to 27.0 with change 
from toxin assay to PCR
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Only 35% of cases were genetically related to at least one previous case (i.e., ≤2 SNVs). These data 
show that in the majority of cases, C. difficile infection is not transmitted from another symptomatic 
patient.  We observed diverse subtypes in patients with C. difficile infection, each representing a 
separate transmission event from a reservoir or asymptomatic carrier.

Diverse Sources of C. difficile Infection Identified on 
Whole-Genome Sequencing



CDC / JC / CMS Mandate for Stewardship
Core element NHSN Description 

1 Leadership Commitment 23 Written Antibiotic Stewardship support? Yes to both

26 Salary for Antibiotic Stewardship Activities?

2 Accountability: Leader 24
Physician Steward? Yes

3 Drug Expertise: Pharmacist
25

Pharmacist Responsible for Improving Antibiotic Use? Yes

4 Action: at least one 29 Procedure for Antibiotic Treatment Review? Yes to either

30 Antibiotic Approval?

5 Tracking: prescribing, 
resistance 

27, 27.1

Policy to Require Prescribers to Document Antibiotic Use in 

Medical Record? ->  Policy Monitored?

Document indications for antibiotic order?

Yes to one

28, 28.1
Antibiotic Treatment Recommendations -> Monitored?

31* Antibiotic Audit with Feedback?

32** Monitor Antibiotic Use?

6 Reporting: antibiotic use, 
resistance:  doctors, nurses, 
staff 31*

Antibiotic Audit with Feedback? Yes to one

32,**
32.1

Monitor Antibiotic Use? -> Antibiotic Use Shared with 

Prescribers?

33 Stewardship Program Feedback?

7 Education: to clinicians on 
resistance, prescribing

34

Stewardship Program Education? Yes

* NHSN survey question 31 applies to two Core Elements (5, 6);  ** 32 to Core Element 5 and 32.1 to Core Element 6



Aedes species transmit:

• Dengue

• Yellow fever

• West Nile

• Eastern Equine Encephalitis

• Zika virus

• Chikungunya
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Zika virus

• Single stranded RNA virus

• Genus Flavivirus, family Flaviviridae

• Closely related to Dengue, Yellow 
Fever, Japanese encephalitis, and West 
Nile viruses

• Primarily transmitted through the bite 
of an infected Aedes species mosquito 
(Ae. aegypti >>  Ae. albopictus).

• Aggressive biter, indoors and outdoors, 
rural and urban, day-time > night-time



Aedes Distribution in United States



Where has Zika virus been found?

• Before 2015, Zika outbreaks 
occurred in Africa, Southeast 
Asia, and the Pacific Islands.

• Outbreaks are occurring in 
over 50 countries past 2 years

• Recent focus in South 
America, Central America and 
the Caribbean 

• Mainland US cases are most  
related to travel (over 5000 
cases)

• Local cases in Florida

• Other gulf coast states to 
follow
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Connecticut Epidemiologist  37:4, 2017



Modes of transmission

• Bite from an infected mosquito 
• Sexual transmission 

– Primarily from infected male partners 
– Mainly from symptomatic partners

• Maternal-fetal-Intrauterine or perinatal
• Laboratory exposure
• Likely (with screening recommendations) 

– blood transfusion, organ and tissue transplant
– fertility treatment 
– breast feeding
– other blood and body fluid exposure 



Incubation and viremia

• Incubation period for Zika virus disease is 3–14 days.

• Zika viremia ranges from a few days to 1 week.

• Virus remains in urine longer than in blood – up to 3 
weeks.

• Virus remains in semen even longer – infectious 
virus up 3-6 months by PCR.  

• Duration of virus in vaginal secretions, saliva also 
prolonged

• Virus may be secreted by infected newborns for 
several weeks



Zika virus clinical disease course and outcomes

• Clinical illness is usually mild.

• Symptoms last several days to a 
week. 

• Severe disease requiring 
hospitalization is uncommon.

• Fatalities are rare.

• Guillain-Barré syndrome (GBS) 
reported in patients following 
suspected Zika virus infection.

• Intrauterine infections 
problematic



Symptoms

• Many infections 
asymptomatic

• 80%

• Most common symptoms

• Fever

• Maculopapular rash

• Joint pain

• Conjunctivitis

• Other symptoms include 
muscle pain and headache.



Clinical features: Zika virus compared to 
dengue and chikungunya

Rabe, Ingrid MBChB, MMed 
“Zika Virus- What Clinicians 
Need to Know?” 
(presentation, Clinician 
Outreach and Communication 
Activity (COCA) Call, Atlanta, 
GA, January 26 2016)



Skin rashes seen in Zika infections

Cruz, O:.  www.thelancet.com/infection Vol 16 July 2016



Skin rashes seen in Zika infections

Cruz, O:.  www.thelancet.com/infection Vol 16 July 2016



Connecticut Cases
Connecticut Epidemiologist  37:4, 2017



Diagnostic testing for Zika virus

• PCR for viral RNA in clinical specimens 
collected < 7 days (serum) or < 21 days 
(urine) after illness onset.

• Serology for IgM and neutralizing 
antibodies in serum collected 1 to 12 
weeks after illness onset.

• Zika virus serology (IgM) can be positive 
due to antibodies against related 
flaviviruses (e.g., dengue and yellow 
fever viruses)

• Plaque reduction neutralization test 
(PRNT) for presence of flavivirus-
specific neutralizing antibodies in 
paired serum samples.



Zika and pregnancy outcomes

• Zika virus can be transmitted from a pregnant woman to her 
fetus during pregnancy or around the time of birth.

• Greatest risk is in first trimester

• “Congenital Zika Syndrome” -- fetal brain atrophy –
interference with neuronal migration during embryogenesis

• Microcephaly and cerebral calcifications

• Poorly developed brain structures

• Defects of the eye

• Hearing deficits

• Impaired intrauterine growth

• Neurodevelopmental delay 

• Cognitive impairment



Zika Update: Findings from the U.S. Zika Pregnancy Registry and Updated Clinical Guidance
CDC May 4, 2017



Congenital Defects US data
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Zika Update: Findings from the U.S. Zika Pregnancy Registry and Updated Clinical Guidance
CDC May 4, 2017



Zika Update: Findings from the U.S. Zika Pregnancy Registry and Updated Clinical Guidance
CDC May 4, 2017





Long term follow up for infants with positive 
or inconclusive Zika virus test results

 Auditory and ophthalmological 
screen at 6 months intervals

 Continued evaluation of 
developmental characteristics and 
milestones, as well as head 
circumference, through 1st year of 
life 

 Consultation with appropriate 
medical specialists (e.g., pediatric 
neurology, developmental and 
behavioral pediatrics, physical and 
speech therapy) if any abnormalities 
are noted and as concerns arise 



Prevention:  couples who are pregnant

• Do not travel to Zika area
• If patient must travel to Zika area, use 

mosquito bite protection and take 
steps to prevent sexual transmission 
during and after travel.

• Not having sex can eliminate the risk 
of getting Zika from sex.

• Condoms can reduce the chance of 
getting Zika from sex.

• Male partner who has traveled should 
use a condom correctly from start to 
finish every time they have vaginal, 
anal, or oral sex throughout the 
pregnancy.



• Discuss signs and symptoms and 
potential adverse outcomes 
associated with Zika 

• CDC says wait at least  8 weeks 
after symptom onset or last date 
of exposure to have sex and 
attempt conception (CDC).

• WHO applies the 6 month wait 
recommendation to both men 
and women returning from Zika
transmission area.

Prevention:   Non-pregnant couples with 

female partner who traveled
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CDC  August 15, 2017
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Candida auris Rapid Emergence since 2009

65
Tackling an Invasive, Emerging, Multidrug Resistant Yeast: Candida auris— CDC  August 15, 2017



Candida auris in the US
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Tackling an Invasive, Emerging, Multidrug Resistant Yeast: Candida auris—
CDC  August 15, 2017



C. auris clinical case features
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Tackling an Invasive, Emerging, Multidrug Resistant Yeast: Candida auris—
CDC  August 15, 2017
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Tackling an Invasive, Emerging, Multidrug Resistant Yeast: Candida auris—
CDC  August 15, 2017



Influenza in Fairfield Country 2016-7
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Annual Variation in Flu Seasons
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Not all “ILI” is Influenza
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Testing for Influenza
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The overall pooled specificity was high for all influenza 
testing modalities (at least 98.3%).  Sensitivity, however, 
varied.

NAAT DIA RIDT

Influenza A 91.6% 80.0% 54.4%

Influenza B 95.4% 76.8% 53.2%
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2017–18 U.S. influenza vaccines will contain:

• A/Michigan/45/2015 (H1N1)pdm09–like virus

• A/Hong Kong/4801/2014 (H3N2)–like virus

• B/Brisbane/60/2008–like virus (Victoria lineage)

• B/Phuket/3073/2013–like virus (Yamagata lineage)* 
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Guidance for Use in Specific Populations and Situations 
Populations at Higher Risk for Medical Complications 

Attributable to Severe Influenza 
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• All persons aged ≥6 months without contraindications should be vaccinated 
annually. However, vaccination to prevent influenza is particularly important for 
persons who are at increased risk for severe complications 

• all children aged 6 through 59 months; 
• all persons aged ≥50 years; 
• adults and children who have chronic pulmonary (including asthma) or 

cardiovascular (except isolated hypertension), renal, hepatic, neurologic, 
hematologic, or metabolic disorders (including diabetes mellitus); 

• persons who are immunocompromised due to any cause (including 
immunosuppression caused by medications or by HIV infection); 

• women who are or will be pregnant during the influenza season; 
• children and adolescents (aged 6 months through 18 years) who are receiving 

aspirin- or salicylate-containing medications 
• residents of nursing homes and other long-term care facilities; 
• American Indians/Alaska Natives; and 
• persons who are extremely obese (BMI ≥40). 
• ACIP recommends that LAIV4 not be used during the 2017–18 season
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2016-2017 Vaccine Match
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Effectiveness of Flu Vaccine 2016-2017
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Data collected [CDC] through the U.S. Influenza Vaccine Effectiveness Network 
during 11/28/16–4/14/17 indicate that influenza vaccination reduced the overall 
risk for influenza-associated medical visits by 42%
• Vaccine effectiveness against the predominant influenza A(H3N2) viruses was 

34% (95% CI=24%–42%) 
• Vaccine effectiveness against influenza B viruses was 56% (95% CI=47%–64%).



HCW Flu Vaccination
Hospital Compare Data for 2015-2016 season



Neuraminidase Treatment of Influenza

• FDA approved for patients with proven or highly suspect influenza 
infection within 48 hours of onset of symptoms

• Observational studies of hospitalized patients suggest that treatment 
might still be beneficial when initiated 4 or 5 days after symptom onset

• Observational data in pregnant women has shown antiviral treatment to 
provide benefit when started 3-4 days after onset 

• A randomized placebo controlled study suggested clinical benefit when 
oseltamivir was initiated 72 hours after illness onset among febrile 
children with uncomplicated influenza

Muthuri, Lancet Resp Med 2014;2:395-404; Louie, CID 2012;55:1198-204; Yu, CID 2011;52:457-65; 
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Thank You!

Questions?
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