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Some Factors Related to
Emerging Infections in the 21st Century
! Globalization
! Rapid travel
! Population growth
! Population density
! Urbanization
! Socioeconomic disparity
! Industrialization
! Global climate change
! Breakdowns in established 

public health
! Public education
! Day care
! New occupations

! Altered life style
! Changes in the healthcare 

delivery system
! Immunosuppression
! Transplants 
! Recreation
! Changes in agriculture
! Changes in food processing
! Exotic foods and food sources
! Pets
! Public works
! Altered landscapes
! Microbial factors 



Hufnagel et*al,*Proc*Natl*Acad*Sci*U*S*A.*2004*











WHO







Epidemiological curve of avian influenza A(H7N9) cases in humans
by week of onset, 2013-2018   







National Academy of Sciences, based on data in Gushulak and MacPherson (2004)

Traditional pattern of migration

Modern patterns of migration





Malaria Cases Reported in Massachusetts, 2012-
2016, Presumed World Region of Exposure
Africa 223 Asia 22

Nigeria'' 51 India 17

Ghana 29 5'other'countries 5

Uganda 23

Liberia 21 Caribbean 12

Cameroon 17 Haiti 10

Sierra'Leone 12 Dominican'Republic 2

Congo/DRC 12

Tanzania 8 Central1and1South1
America

4

Cote'd'Ivoire 7

Kenya 7

22'other'countries 36
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Rate of Tuberculosis Cases, 
United States and Massachusetts, 1997-2017

Data current as of 1 Sept 2018
Data gathered from Massachusetts Virtual Epidemiologic Network

MA#2017( 3.1

(N#=#210)



Number and Percentage of Tuberculosis Cases by Select 
Characteristics,  Massachusetts,  2017

*Categories are not mutually exclusive

Risk Factor Number of Cases Percent of Total Population

Non- US Born 184 88 %

Elderly >65+ 46 22 %

Substance Abuse 8 4 %

Co-Infected HIV 13 6 %

Homeless 8 4 %

Prison/Jail 1 <1 %

Children < 15 11 7 %

Data current as of 1 Sept 2018
Data gathered from Massachusetts Virtual Epidemiologic Network



Country of Origin for Tuberculosis Cases 
Massachusetts, 2017

(N=210)

Country Number of Cases Percent of Cases

United States 26 12%
India 25 12%
Vietnam 22 10%
Haiti 16 8%
Cambodia 12 6%
China 12 6%
Dominican Republic 10 5%
Philippines 7 3%
Guatemala 6 3%
Cape Verde 5 2%
Ethiopia 5 2%
Kenya 5 2%

Data current as of 1 Sept 2018
Data gathered from Massachusetts Virtual Epidemiologic Network





Testing for Latent TB Infection
!Who?

!Anyone with signs and symptoms consistent with TB
!Anyone with a risk for exposure to TB
!Anyone to be treated with biologic and other 

immunosuppressive therapy
!To establish a baseline pre-exposure

!How?
!Tuberculin skin test – Mantoux, PPD 5 TU, intra-

dermal, read at 48-72 hours
! Interferon-gamma release assay

!QuantiFERON-TB Gold/Gold Plus 
!T-Spot.TB





Latent TB Treatment Regimens
Drugs Duration Interval Comments

Isoniazid 
and 
Rifapentine

3 months Once weekly 
(DOT or self-
administered)

Not recommended: 
•Less than 2 years old
•Living with HIV/AIDS on antiretroviral medications with potential drug 
interactions with rifapentine
•Presumed INH- or RIF-resistant M. tuberculosis
•Pregnant or expect to become pregnant within the 12 week regimen

Rifampin 4 months Daily Not recommended:
•Living with HIV/AIDS on antiretroviral medications with potential drug 
interactions with rifampin (rifabutin may be used as a substitute)
•Presumed RIF-resistant M. tuberculosis Pregnant or expect to become 
pregnant within the 12 week regimen

Isoniazid 6 months Daily Not recommended for presumed INH-resistant M. tuberculosis

Twice weekly 
(DOT)

Not recommended for presumed INH-resistant M. tuberculosis

Isoniazid 9 months Daily Not recommended for presumed INH-resistant M. tuberculosis
Preferred for:
•Persons living with HIV AIDS and taking antiretroviral medications
•Pregnant women (with pyridoxine/vitamin B6 supplements)

Twice weekly 
(DOT) Not recommended for presumed INH-resistant M. tuberculosis

Preferred for pregnant women (with pyridoxine/vitamin B6 supplements)



Summary of Massachusetts 
TB Law and Regulation

! 105 CMR 300: TB infection and disease are 
reportable

! 105 CMR 365: Standards of management of TB 
outside hospitals  
! 365.200: Case management
! 365.600: Discharge planning from hospital into out-

patient setting
!MGL Chapter 111 Section 94A-C: Compulsory 

hospitalization of person with infectious TB



Trends in the Percentage of Bacteriologically Confirmed Tuberculosis Cases 
with any Drug Resistance, Massachusetts, 2007–2017

*TB cases with either a positive sputum culture or a positive culture of tissue/other body fluids

MA#2017(24#%

Data current as of 1 Sept 2018
Data gathered from Massachusetts Virtual Epidemiologic Network





Antimicrobials
The only medications that affect 

the patient being treated
and

other people at present and in 
the future.





“… the greatest possibility of evil in self-
medication is the use of too small doses so 
that instead of clearing up infection, the 
microbes are educated to resist penicillin 
and a host of penicillin-fast organisms is 
bred out which can be passed to other 
individuals and from them to others until 
they reach someone who gets a septicemia 
or a pneumonia which penicillin cannot 
save.”

- Sir Alexander Fleming, 1945
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Spread of New Delhi Metallo-beta-
lactamase-1: First Detection

CDDEP 2015





Antibiotics Available, and the Ones That 
Worked Against Resistant Gram-Negative 

Bacilli in Each Time Period 

1940-50s
Sulfonamides

Penicillins
Streptomycin
Tetracyclines

Chloramphenicol
Colistins

1960-70s
Penicillins

Streptomycin
Tetracyclines

Chloramphenicol
Colistins

Fosfomycin
1st Gen. 

Chephalosporins
Gentamicin

1980-90s
Penicillins

Streptomycin
Tetracyclines

Chloramphenicol
1st Gen. 

Chephalosporins
Gentamicin

Colistins
Fosfomycin
Tobramycin
Amikacin
2nd Gen. 

Cephalosporins
3rd Gen. 

Cephalosporins
Ext. Spectrum Penicillins
Beta-lactamase

Inhibitors
Carbapenems

1990-2000s
Penicillins

Streptomycin
Tetracyclines

Chloramphenicol
1st Gen. Chephalosporins

Gentamicin
Colistins

Fosfomycin
Tobramycin
Amikacin
2nd Gen. 

Cephalosporins
3rd Gen. 

Cephalosporins
Ext. Spectrum Penicillins
Beta-lactamase

Inhibitors
Carbapenems
Tigecycline

2013-2018
Penicillins

Streptomycin
Tetracyclines

Chloramphenicol
1st Gen. Chephalosporins

Gentamicin
Colistins

Fosfomycin
Tobramycin
Amikacin
2nd Gen. 

Cephalosporins
3rd Gen. 

Cephalosporins
Ext. Spectrum Penicillins
Beta-lactamase

Inhibitors
Carbapenems
Tigecycline



Antibiotic Resistance in the Gonococcus

CDC



Candida auris



Countries from which Candida auris cases 
have been reported, as of August 31, 2018





Clinical cases of Candida auris reported by state, 
United States, as of August 31, 2018









http://www.kirbylab.org/legionella3
pneumophila.html
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From:&Association&Between&Sporadic&Legionellosis&and&River&Systems&in&Connecticut
J&Infect&Dis.&2017E217(2):179I187.&doi:10.1093/infdis/jix531
J&Infect&Dis&|&©&The&Author(s)&2017.&Published&by&Oxford&University&Press&for&the&Infectious&Diseases&Society&of&America.&All
rights&reserved.&For&permissions,&eImail:&journals.permissions@oup.com.



!Incubation period 5 days (2-15)
!Fever, cough, weakness, fatigue
!Pneumonia, ARDS
!Diarrhea in many cases
!Serial interval 7-8 days
!Virus in stool, vomitus and urine 

(~2 weeks)

Middle East Respiratory Syndrome





Confirmed Global Cases of 
MERS-CoV (as of August 2018)













MERS%CoV and%closely%related%
strains%isolated%in%Africa,%Europe,%
South%America%and%East%Asia,%as%
well%as%in%the%Middle%East













Factors in U.S. Measles 
Introduction and Transmission

!The majority of people who got measles were 
unvaccinated

!Measles is still common in many parts of the world 
including some countries in Europe, Asia, the 
Pacific, and Africa

!Travelers with measles continue to bring the disease 
into the U.S.

!Measles can spread when it reaches a community in 
the U.S. where groups of people are unvaccinated



Measles Outbreak, Minnesota April–May 2017
Number of measles cases (N = 65) by date of rash onset 

Percentage of children receiving MMR vaccine at 24 
months among children of Somali and non-Somali descent, 
by birth year, Hennepin County, Minnesota, 2004–2014

U.S.-born children of Somali descent (Somali children) accounted for 55 (85%) of the cases
Sixty-two (95%) cases were identified in unvaccinated persons, including 50 (77%) in children aged ≥12 months 





U.S. patients with rapidly growing nontuberculous Mycobacterium infections 
associated with cosmetic surgery in the Dominican Republic, 2013–2014

MMWR$Morb Mortal$Wkly$Rep.$2014$Mar$7563(9):201<2.

Nontuberculous mycobacteria infections associated with cosmetic surgery among U.S. medical 
tourists, by clinic and month of procedure — Dominican Republic, January–July 2017

MMWR$Morb Mortal$Wkly Rep.$2018$Mar$30567(12)5369–370.$









Ebola,'Équateur Province,'
Democratic'Republic'of'the'
Congo,'April<July'2018''





Confirmed and probable Ebola virus disease cases, 
North Kivu, by week of illness onset, data as of 

4 November 2018 (n=294) - WHO



















MMWR, March 16, 2018/Vol. 67/No. 10
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