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Introduction

Assessment of the population’s health
is a core public health function.
Surveillance for communicable
diseases is one type of assessment.
Epidemiologic surveillance is the
systematic collection, analysis, and
dissemination of health data for

the planning, implementation, and
evaluation of health programs. The
Minnesota Department of Health
(MDH) collects information on
infectious diseases for the purposes

of determining disease impact,
assessing trends in disease occurrence,
characterizing affected populations,
prioritizing control efforts, and
evaluating prevention strategies.
Prompt reporting allows outbreaks to
be recognized in a timely fashion when
control measures are most likely to be
effective in preventing additional cases.

In Minnesota, communicable disease
reporting is centralized, whereby
reporting sources submit standardized
reports to MDH. Cases of disease

are reported pursuant to Minnesota
Rules Governing Communicable
Diseases (Minnesota Rules 4605.7000 -
4605.7800). The diseases listed in Table
1 must be reported to MDH. As stated
in the rules, physicians, health care
facilities, laboratories, veterinarians,
and others are required to report
these diseases. Reporting sources

may designate an individual within an
institution to perform routine reporting
duties (e.g., an infection preventionist
for a hospital). Data maintained by MDH
are private and protected under the
Minnesota Government Data Practices
Act (Section 13.3805).

Since April 1995, MDH has participated
as an Emerging Infections Program
(EIP) site funded by the U.S. Centers
for Disease Control and Prevention

(CDC) and, through this program, has
implemented active hospital- and
laboratory-based surveillance for
several conditions, including selected
invasive bacterial diseases, foodborne
diseases, tickborne diseases, and
hospitalized influenza cases.

Isolates of pathogens from certain
diseases are required to be submitted
to MDH (Table 1). The MDH Public
Health Laboratory (PHL) performs
microbiologic and molecular evaluation
of isolates, such as pulsed-field gel
electrophoresis (PFGE) and whole
genome sequencing, to determine
whether isolates (e.g., enteric
pathogens such as Salmonella

and Escherichia coli 0157:H7, and
invasive pathogens such as Neisseria
meningitidis) are related and potentially
associated with a common source.
Testing of submitted isolates also
allows detection and monitoring of
antimicrobial resistance (see pp. 28-29).

Table 2 summarizes cases of selected
communicable diseases reported
during 2016 by district of the patient’s
residence. Pertinent observations for
some of these diseases are presented
below. Incidence rates in this report
were calculated using disease-specific
numerator data collected by MDH and
a standardized set of denominator data
derived from U.S. Census data. Disease
incidence is categorized as occurring
within the seven-county Twin Cities
metropolitan area (metropolitan area)
or outside of it in Greater Minnesota
(unless otherwise indicated).

Anaplasmosis

Human anaplasmosis, caused by
Anaplasma phagocytophilum, is a
rickettsial disease transmitted to
humans by bites from Ixodes scapularis
(the blacklegged tick or deer tick).

Although human anaplasmosis

was initially referred to as human
granulocytic ehrlichiosis, anaplasmosis
and ehrlichiosis (due to Ehrlichia
chaffeensis) are distinct diseases
caused by different rickettsial species.
The same tick vector also transmits
the etiologic agents of Lyme disease,
babesiosis, ehrlichiosis (due to Ehrlichia
muris), and a strain of Powassan

virus. A. phagocytophilum can also be
transmitted by blood transfusion.

In 2016, 733 confirmed or probable
cases of anaplasmosis (13.4 cases per
100,000 population) were reported, up
from the 613 cases reported in 2015
(Figure 1). Despite annual fluctuations
in reported cases, the overall trend is
an increase in yearly case totals over
time. Four hundred forty-nine (61%)
cases reported were male. The median
age of cases was 59 years (range, 2

to 97 years), 10 years older than the
median age of Lyme disease cases. As
is typical, most cases had illness onsets
during the summer months, with 59%
of cases reporting illness onsets in June
and July. In 2016, 203 (28%) cases were
hospitalized at some point for their
infection, with a median duration of 4
days (range, 1 to 22 days).
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Table 1. Diseases Reportable to the Minnesota Department of Health
REPORT IMMEDIATELY BY TELEPHONE

Anthrax (Bacillus anthracis) ™
Botulism (Clostridium botulinum)
Brucellosis (Brucella spp.) M
Cholera (Vibrio cholerae) M
Diphtheria (Corynebacterium diphtheriae) ™
Free-living amebic infection M

(including at least: Acanthamoeba spp.,

Naegleria fowleri, Balamuthia spp., Sappinia spp.)
Hemolytic uremic syndrome ™
Measles (rubeola) M
Meningococcal disease (Neisseria meningitidis) (invasive) M s
Middle East Respiratory Syndrome (MERS) M
Orthopox virus M

Plague (Yersinia pestis) M

Poliomyelitis M

Q fever (Coxiella burnetii) M

Rabies (animal and human cases and suspected cases)

Rubella and congenital rubella syndrome M

Severe Acute Respiratory Syndrome (SARS) Mk

Smallpox (variola) M

Tularemia (Francisella tularensis) M

Unusual or increased case incidence of any suspect infectious
illness M

Viral hemorrhagic fever M
(including but not limited to Ebola virus disease
and Lassa fever)

REPORT WITHIN ONE WORKING DAY

Amebiasis (Entamoeba histolytica/dispar)
Anaplasmosis (Anaplasma phagocytophilum)
Arboviral disease
(including, but not limited to, La Crosse encephalitis, eastern
equine encephalitis, western equine encephalitis, St. Louis
encephalitis, West Nile virus disease, Powassan virus disease, and
Jamestown Canyon virus disease)
Babesiosis (Babesia spp.)
Blastomycosis (Blastomyces dermatitidis)
Campylobacteriosis (Campylobacter spp.) M
Carbapenem-resistant Enterobacteriaceae (CRE) M
Cat scratch disease (infection caused by Bartonella species)
Chancroid (Haemophilus ducreyi)
Chikungunya virus disease
Chlamydia trachomatis infections
Coccidioidomycosis
Cronobacter sakazakii in infants under one year of age M
Cryptosporidiosis (Cryptosporidium spp.) M
Cyclosporiasis (Cyclospora spp.) M
Dengue virus infection
Diphyllobothrium latum infection
Ehrlichiosis (Ehrlichia spp.)
Encephalitis (caused by viral agents)
Enteric Escherichia coli infection M
(E. coli 0157:H7, other Shiga toxin-producing E. coli,
enterohemorrhagic
E. coli, enteropathogenic E. coli, enteroinvasive E. coli,
enteroaggregative
E. coli, enterotoxigenic E. coli, or other pathogenic E. coli)
Giardiasis (Giardia intestinalis)
Gonorrhea (Neisseria gonorrhoeae infections)
Haemophilus influenzae disease (all invasive disease) Vs
Hantavirus infection
Hepatitis (all primary viral types including A, B, C, D, and E) &
Histoplasmosis (Histoplasma capsulatum)
Human immunodeficiency virus (HIV) infection,
including Acquired Immunodeficiency Syndrome (AIDS) &
Influenza ™
(unusual case incidence, critical illness, or laboratory-confirmed
cases)
Kawasaki disease
Kingella spp. (invasive only) Ms
Legionellosis (Legionella spp.) ™
Leprosy (Hansen’s disease) (Mycobacterium leprae)
Leptospirosis (Leptospira interrogans)
Listeriosis (Listeria monocytogenes) ™

SENTINEL SURVEILLANCE*
*Diseases reportable through sentinel surveillance are reportable
based on the residence of the patient or the specific health care
facility. Sentinel surveillance is not statewide reporting.

Staphylococcus aureus MS

Candidemia (Candida spp.) (blood isolates only) M s

Carbapenem-resistant Acinetobacter spp. (CRA), and
Pseudomonas aeruginosa (CR-PA) M

Clostridium difficile ™

Severe Acute Respiratory lliness M

Respiratory syncytial virus (RSV)

¢ For diseases that require immediate reporting call 24 hours a day,
7 days a week: 651-201-5414 or 1-877-676-5414.

Lyme disease (Borrelia burgdorferi, and other Borrelia spp.)

Malaria (Plasmodium spp.)

Meningitis (caused by viral agents)

Mumps M

Neonatal sepsis M s
(bacteria isolated from a sterile site, excluding coagulase-
negative Staphylococcus) less than seven days after birth

Pertussis (Bordetella pertussis) ™

Psittacosis (Chlamydophila psittaci)

Retrovirus infections

Salmonellosis, including typhoid (Salmonella spp.) M

Shigellosis (Shigella spp.) M

Spotted fever rickettsiosis
(Rickettsia spp. infections, including Rocky Mountain spotted
fever)

Staphylococcus aureus ™
(only vancomycin-intermediate Staphylococcus aureus [VISA],
vancomycin-resistant Staphylococcus aureus [VRSA], and death
or critical illness due to community-associated Staphylococcus
aureus in a previously healthy individual)

Streptococcal disease - invasive disease caused by Groups A and B
streptococci and S. pneumoniae M s

Streptococcal disease - non-invasive S. pneumoniae
(urine antigen laboratory-confirmed pneumonia)

Syphilis (Treponema pallidum) &

Tetanus (Clostridium tetani)

Toxic shock syndrome ™

Toxoplasmosis (Toxoplasma gondii)

Transmissible spongiform encephalopathy

Trichinosis (Trichinella spiralis)

Tuberculosis (Mycobacterium tuberculosis complex) M
(pulmonary or extrapulmonary sites of disease, including
clinically diagnosed disease). Latent tuberculosis infection is not
reportable.

Typhus (Rickettsia spp.)

Unexplained deaths and unexplained critical illness
(possibly due to infectious cause) M

Varicella (chickenpox) M

Vibrio spp. ™

Yellow fever

Yersiniosis, enteric (Yersinia spp.) M

Zika virus disease B

Zoster (shingles) M
(all cases <18 years old; unusual case incidence/complications
regardless of age)

Reportable Diseases, MN Rule 4605.7040
FOOTNOTES

M Submission of clinical materials required. Submit isolates or, if an
isolate is not available, submit material containing the infectious
agent in the following order of preference: a patient specimen;
nucleic acid; or other laboratory material. Call the MDH Public
Health Laboratory at 651-201-4953 for instructions.

S Invasive disease only: isolated from a normally sterile site, e.g.:
blood, CSF, joint fluid, etc.

R Inthe event of SARS or another severe respiratory outbreak, also
report cases of health care workers hospitalized for pneumonia or
acute respiratory distress syndrome.

B Also report a pregnancy in a person with Zika; or a person
chronically infected with hepatitis B, HIV, or syphilis.

¢ Report forms can be downloaded at: http://www.health.state.mn.us/diseasereport




Table 2. Cases of Selected Communicable Diseases Reported to the Minnesota
Department of Health by District of Residence, 2016

District
(population per U.S. Census 2015 estimates)
- |5 | T |8 |5 |E 3
S | | %2 =% |55 [ % | 35 | <3 a
8N |25 |28 |z |SS |22 |2 [ R [ | g
) 82 | 583 | 59 | £ 8 | 32 [ 32 [ 38 | Eg | ==
Disease ) zZ Z0 o =a A S0 Pl S =)
Anaplasmosis 165 119 119 196 73 10 48 3 0 733
Babesiosis 10 12 6 11 6 1 4 0 0 50
Blastomycosis 11 2 20 3 0 0 2 1 0 39
Botulism (Infant) 1 0 0 1 0 0 0 0 0 2
Campylobacteriosis 462 23 33 158 36 68 131 131 0 1,042
Cryptosporidiosis 92 9 14 76 37 61 103 73 0 465
Escherichia coli 0157 infection 44 5 2 27 4 3 21 16 0 122
Hemolytic uremic syndrome 5 0 0 3 0 0 4 2 0 14
Giardiasis 352 16 49 91 31 25 60 31 0 655
Haemophilus influenzae disease 53 6 11 21 4 11 11 9 0 126
HIV (non-AIDS) 193 5 4 11 4 0 10 2 0 229
AIDS (diagnosed in 2016) 103 3 0 10 2 3 5 5 0 131
Legionnaires’ disease 72 1 8 0 7 15 4 0 115
Listeriosis 4 0 1 0 2 1 0 0 0 8
Lyme disease 547 71 165 336 50 20 101 15 0| 1,305
Measles (rubeola) 2 0 0 0 0 0 0 0 0 2
Meningococcal disease 3 0 1 0 0 0 0 5
Mumps 19 0 0 3 0 0 2 0 0 24
Pertussis 520 33 38 69 42 59 232 22 0| 1,015
Q Fever (acute) 0 1 0 0 0 0 0 0 0 1
Q Fever (chronic) 0 0 0 0 1 0 0 0 0 1
Salmonellosis 478 24 50 105 28 42 75 59 0 861
Sexually transmitted diseases 19,990 486 1,302 2,378 896 978 1,912 583 1,048| 29,483
Chlamydia trachomatis - genital infections 14,470 407| 1,129 1,987 734 865| 1,657 524 902| 22,675
Gonorrhea 3,996 69 117 299 148 73 217 39 146] 5,104
Syphilis, total 717 5 28 46 7 20 19 10 0 852
Primary/secondary 250 4 14 18 2 8 7 3 0 306
Early latent* 222 0 6 10 3 6 3 1 0 251
Late latent** 242 1 8 16 2 5 9 6 0 289
Congenital 3 0 0 2 0 1 0 0 0 6
Other*** 0 0 0 0 0 0 0 0 0
Shigellosis 292 33 4 87 83 8 9 38 0 554
Streptococcal invasive disease - Group A 138 15 23 33 12 10 34 12 0 277
Streptococcal invasive disease - Group B 285 16 37 73 21 34 59 19 0 544
Streptococcus pneumoniae disease 224 13 43 92 29 17 36 31 0 485
Tuberculosis 129 3 1 10 2 4 12 7 0 168
Tularemia 1 0 1 1 0 0 0 0 3
Varicella 174 4 16 50 13 24 24 31 0 336
Viral hepatitis, type A 8 2 1 2 0 1 1 0 0 15
Viral hepatitis, type B (acute infections only, not perinatal) 15 1 3 0 0 2 0 0 21
Viral hepatitis, type C (acute infections only) 14 3 19 6 1 2 0 0 51
West Nile virus 14 4 2 11 22 6 5 19 0 83
Zika virus 52 0 2 4 2 5 3 5 0 73
* Duration <1 year
** Duration >1 year
Fhk Includes unstaged neurosyphilis, latent syphilis of unknown duration, and latent syphilis with clinical manifestations

County Distribution within Districts

Metropolitan - Anoka, Carver, Dakota, Hennepin, Ramsey, Scott, Washington

Northwestern- Beltrami, Clearwater, Hubbard, Kittson, Lake of the Woods, Marshall, Pennington, Polk, Red Lake, Roseau

Northeastern- Aitkin, Carlton, Cook, Itasca, Koochiching, Lake, St. Louis

Central - Benton, Cass, Chisago, Crow Wing, Isanti, Kanabec, Mille Lacs, Morrison, Pine, Sherburne, Stearns, Todd, Wadena, Wright

West Central - Becker, Clay, Douglas, Grant, Mahnomen, Norman, Otter Tail, Pope, Stevens, Traverse, Wilkin

South Central- Blue Earth, Brown, Faribault, LeSueur, McLeod, Martin, Meeker, Nicollet, Sibley, Waseca, Watonwan

Southeastern- Dodge, Fillmore, Freeborn, Goodhue, Houston, Mower, Olmsted, Rice, Steele, Wabasha, Winona

Southwestern- Big Stone, Chippewa, Cottonwood, Jackson, Kandiyohi, Lac Qui Parle, Lincoln, Lyon, Murray, Nobles, Pipestone, Redwood, Renville, Rock, Swift, Yellow Medicine
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Arboviral Diseases
Mosquito-borne Arboviruses
Historically, the primary arboviral
encephalitides found in Minnesota
have been La Crosse encephalitis,
Western equine encephalitis (WEE),
and more recently, West Nile virus
(WNV) encephalitis. Both WNV and
WEE are maintained in mosquito-
to-bird transmission cycles involving
several different species of each,

and regional variation in vectors and
reservoirs is likely. WNV is established
throughout Minnesota, and will
probably be present in the state to
some extent every year, whereas
human cases of WEE occur more
sporadically. Human disease risk

will likely continue to be higher in
central and western Minnesota where
the primary mosquito vector, Culex
tarsalis, is most abundant. Interpreting
the effect of weather on arboviral
transmission is complex, making it
extremely difficult to predict the
number of people who will become
infected in any given year.

In Minnesota, 83 WNV disease cases
were reported in 2016, the highest
number since 2007. Fourteen (17%)
had neuroinvasive presentations
including encephalitis or meningitis,
and there were 5 deaths. The other

69 (83%) cases had West Nile fever.
Seventy-three percent (61) of the cases
were male, and the median age was 55
years (range, 8 to 90 years). In 2016,
46 (55%) WNV cases were hospitalized.
The majority of cases (93%) reported
symptom onset in July, August, or
September. Fifteen asymptomatic
WNV-positive blood donors were also
identified during 2016.

In 2016, 3 cases of La Crosse
encephalitis were reported. All were
male, and ranged in age from 4 to

11 years. One case presented with
encephalitis, while the other 2 had
milder febrile illnesses. The disease,
which primarily affects children,

is transmitted through the bite of
infected Aedes triseriatus (Eastern Tree
Hole) mosquitoes, and is maintained
in a cycle that includes mosquitoes
and small mammals. Exposure to
infected mosquitoes typically occurs in
wooded or shaded areas inhabited by
this species, especially in areas where
water-holding containers (e.g., waste
tires, buckets, or cans) that provide
breeding habitats are abundant. Since
1985, 147 cases have been reported

Figure 1. Reported I. scapularis-borne Disease Cases
in Minnesota, 2000-2016
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from 22 Minnesota counties, primarily
in the southeastern part of the

state. Many people who are infected
have no apparent symptoms, but
severe disease can occur in children.
The median case age for La Crosse
encephalitis patients was 6 years
(range, <1 to 49). Disease onsets have
been reported from June through
September, but most onsets have
occurred from mid-July through mid-
September.

In 2016, 6 cases of disease due to
Jamestown Canyon virus, a California
group virus related to La Crosse, were
reported. The virus is transmitted

by Aedes genus mosquitoes, and

the maintenance cycle in nature is
thought to include deer and other
large mammals. Much remains
unknown about the clinical spectrum
of Jamestown Canyon virus, but the
typical presentation includes fever,
and in more severe cases, meningitis
or encephalitis. The virus is likely
widespread in Minnesota. Patients
were aged 37 to 95 years and all

reported experiencing febrile ilinesses.

Tick-borne Arboviruses

Powassan virus (POW) is a tick-
borne flavivirus that includes a strain
(lineage Il or “deer tick virus”) that

is transmitted by Ixodes scapularis.
The virus can cause encephalitis or
meningitis, and long-term sequelae
occur in approximately half of

those patients. Approximately 10-
15% of cases are fatal. Since 2008,
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27 cases (2 fatal) of POW disease

have been reported in Minnesota
residents. Most of these patients had
neuroinvasive disease (15 encephalitis
and 10 meningitis) but 2 were non-
neuroinvasive fever cases. Twenty
(74%) cases have been male, and

the median age is 61 years (range,

3 mos. to 75 years). Similar to other
tick-borne diseases, the majority of
patients (20, or 74%) reported iliness
onsets between May and August.
Seven patients (26%) had onset dates
in October or November. With the
exception of 2014 and 2015, cases
have been reported every year since
2008, with a peak of 11 in 2011 (range,
1to 11), and 5 cases in 2016. Cases
were exposed to ticks in several north-
central Minnesota counties. MDH has
also identified POW virus-positive ticks
at sites in the six counties that have
been investigated to date (Anoka,
Clearwater, Cass, Houston, Morrison,
and Pine). Thus, the virus appears to be
widely distributed in the same wooded
parts of the state that are endemic

to other pathogens transmitted by /.
scapularis.

Babesiosis

Babesiosis is a malaria-like illness
caused by a protozoan, typically
Babesia microti, which infects red
blood cells. B. microti is transmitted to
humans by bites from Ixodes scapularis
(the blacklegged tick or deer tick), the
same vector that transmits the agents
of Lyme disease, human anaplasmosis,
one form of human ehrlichiosis, and



a strain of Powassan virus. Babesia
parasites can also be transmitted by
blood transfusion. Babesia infections
can range in severity, and while most
people have asymptomatic infections,
people with weak immune systems,
other co-morbidities, and the elderly
may become seriously ill.

In 2016, 50 confirmed and probable
babesiosis cases (0.9 per 100,000
population) were reported, up from
the 45 cases in 2015. Despite slight
annual fluctuations, case totals since
2005 (range, 10 to 72) have been
consistently higher than reported
totals from 1996 to 2004 (range, O to
9) (Figure 1). In 2016, 28 (56%) of the
cases occurred in males. The median
case age was 61 years (range, 3 to 88
years), down from 64 in 2015, and
older than the median ages for both
anaplasmosis (59 years) and Lyme
disease (49 years). Onsets of illness
peaked in the summer months; 38
(76%) of 50 patients with known onset
reported first experiencing symptoms
in June, July, or August. Fifteen (30%)
cases were hospitalized for their
infection in 2016 for a median duration
of 5 days (range, 2 to 13 days).
Although severe complications like
organ failure were reported in 6 cases,
there were no deaths attributable to
babesiosis in 2016.

Blastomycosis

Blastomycosis is caused by the
dimorphic fungus Blastomyces
dermatitidis, which exists as a mold

in the environment and a pathogenic
yeast form in the body. The reservoir is
moist soil enriched with decomposing
organic debris. Transmission occurs
primarily by inhalation of spores after
disturbance of contaminated soil.

In 2016, there were 39 reported
blastomycosis cases, a small increase
over the 34 cases in 2015, and 32 in
2014. The median age of 2016 cases
was 48 years (range, 12 to 80 years); 28

(72%) were male. Thirty-five (90%) cases

were white, 2 (5%) were Asian/Pacific
Islander, 1 (3%) was American Indian,
and 1 was of unknown race. Twenty-
three (59%) cases were hospitalized
for a median of 7 days (range, 1 to 55
days). Three cases died, and in 2 of
these blastomycosis was the cause

of death. Thirteen cases (33%) had

immunocompromising health conditions

or medications, including 8 (21%) with
diabetes, and 2 (5%) that were post-
transplant patients. Thirty-three (85%)
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Figure 2. Human Blastomycosis Cases in Minnesota by
Probable County of Exposure*, 1999-2016
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* 52 cases were exposed in other states, 9 in Canada, and 1 in South America.

cases had pulmonary infection, 1 (3%)
had extra-pulmonary infection, and 5
(13%) had disseminated infection.

From 1999 to 2016, 584 blastomycosis
cases were reported; the median
annual number was 33 (range, 22 to
48). Exposure information is available
for 479 cases. The largest number, 123
(25%), were likely exposed in St. Louis
County. Fifty-five (11%) cases were
likely exposed in Itasca County, 29 (6%)
in Cass County, 16 (3%) in Beltrami
County, 15 (3%) in Chisago County, and

14 (3%) in Hennepin County. (Figure 2).

Campylobacteriosis

There were 1,042 culture-confirmed
Campylobacter cases reported in 2016
(18.9 per 100,000 population). This

is @ 13% increase from the 925 cases
reported in 2015, and a 15% increase
from the annual median of 908 cases

5

reported from 2006 to 2015 (range,
843 to 1,009). In 2016, 44% of cases
occurred in people who resided in

the metropolitan area. Of the 1,012
Campylobacter isolates confirmed and
identified to species by MDH, 86%
were C. jejuni and 8% were C. coli.

The median age of cases was 36
years (range, 1 month to 89 years).
Forty-one percent were between 20
and 49 years of age, and 12% were
<5 years of age. Fifty-five percent
were male. Fifteen percent were
hospitalized; the median length of
hospitalization was 3 days. Forty-nine
percent of infections occurred during
June through September. Of the 947
cases for whom data were available,
163 (17%) reported travel outside the
United States during the week prior
to illness onset. The most common
travel destinations were Europe (n=45),

continued...



Figure 3. Incidence of Selected Enteric Pathogens, Minnesota, 2000-2016
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Mexico (n=38), Central or South
America or the Caribbean (n=37),
Asia (n=23), and Africa (n=13).

Five foodborne outbreaks were
identified in 2016. In one outbreak,
2 culture-confirmed C. jejuni
infections were associated with a
deli. In a second outbreak, 2 culture-
confirmed C. jejuni infections were
associated with a restaurant. In
another, 3 culture-confirmed C. coli
cases were associated with a sushi
restaurant. In another, 1 culture-
confirmed case was associated

with raw oysters sourced from
Washington. Lastly, 2 cases with
culture-confirmed C. jejuni infections
were associated with duck hearts
served at a restaurant. The vehicle
of transmission was not confirmed
for the first three outbreaks. An
additional four outbreaks of C. jejuni
infections were investigated in 2016.
One outbreak was associated with
environmental contamination at a
poultry plant. The remaining three
outbreaks were associated with a
private farm, summer camp, and
child care facility; however, the route
of transmission was not determined.

A primary feature of public health
importance among Campylobacter
cases was the continued presence of

isolates resistant to fluoroquinolone
antibiotics (e.g., ciprofloxacin),

which are commonly used to treat
campylobacteriosis. In 2016, the
overall proportion of quinolone
resistance among Campylobacter
isolates tested was 26%. However,
80% of Campylobacter isolates from
patients with a history of foreign
travel during the week prior to illness
onset, regardless of destination, were
resistant to fluoroquinolones. Fifteen
percent of Campylobacter isolates
from patients who acquired the
infection domestically were resistant
to fluoroquinolones.

In June 2009, a culture-independent
test (CIDT) became commercially
available for the qualitative detection
of Campylobacter antigens in stool.

In 2016, 572 patients were positive
for Campylobacter by an antigen
detection CIDT conducted in a clinical
laboratory. However, only 193 (34%)
of the specimens were subsequently
culture-confirmed. Beginning in 2015,

some clinical laboratories in Minnesota

began testing stool specimens

with PCR-based gastrointestinal
pathogen panels, another type of
CIDT. In 2016, 416 patients were
positive for Campylobacter by a PCR
gastrointestinal panel; 317 (76%)

of these specimens were culture-
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confirmed. Only culture-confirmed
cases met the surveillance case
definition for inclusion in MDH case
count totals.

Carbapenem-resistant
Enterobacteriaceae (CRE)
Carbapenem-resistant
Enterobacteriaceae (CRE) are Gram-
negative bacilli that most commonly
occur among patients with significant
health care exposures, co-morbid
conditions, invasive devices, and those
who have received extended courses of
antibiotics. Invasive infections caused
by CRE, such as carbapenem-resistant
Klebsiella pneumoniae, are associated
with higher morbidity and mortality
than those caused by carbapenem-
susceptible Enterobacteriaceae.
Another opportunistic pathogen
associated with health care settings,
Acinetobacter baumannii, can also
become resistant to carbapenems.
Carbapenem-resistant A. baumannii
(CRA) is being increasingly recognized
as one of the leading causes of

health care-associated infections
worldwide, and is associated with high
mortality rates and unfavorable clinical
outcomes.

Carbapenem resistance can be
acquired through a variety of
mechanisms. Some CRE and CRA carry




resistance genes that produce enzymes
known as carbapenemases. Certain
carbapenemases (e.g., K. pneumoniae
carbapenemase [KPC]), are encoded

by transmissible genetic elements that
can easily spread between bacteria of
similar species. KPC is the predominant
carbapenemase in the United States.
Other carbapenemases have been
identified in the United States (e.g.,
New Delhi metallo-B-lactamase [NDM],
Verona integron-encoded metallo-f-
lactamase [VIM], active on imipenem
[IMP], and oxacillinase [OXA-48]),
although they are more frequently
identified in other countries.

Carbapenem resistance can also be
acquired through the production of a
B-lactamase effective against third-
generation cephalosporins (e.g., AmpC
B-lactamases or extended-spectrum
B-lactamases [ESBLs]) when combined
with porin mutations that prevent
carbapenem antibiotics from entering
the cell).

Carbapeneme-resistant organisms
have been increasingly recognized as
an important cause of health care-
associated infections (HAIs). CDC
identified CRE as one of three “urgent”
antibiotic resistance threats requiring
immediate and aggressive action. In
2017, the World Health Organization
ranked 12 bacteria that posed the
greatest threat to human health; CRE
and CRA, as well as carbapenem-
resistant Pseudomonas aeruginosa,
are the three bacteria most urgently
in need of development of new
antibiotics.

MDH first identified a KPC-producing
CRE in February 2009 and began
voluntary CRE reporting including
isolate submission. In 2012, we used
standardized CRE and CRA definitions
developed by the CDC EIP Multi-site
Gram-negative Surveillance Initiative
(MuGSl), and began active laboratory-
and population-based surveillance

in Hennepin and Ramsey Counties.
This surveillance includes all isolates

of A. baumannii, Escherichia coli,
Enterobacter spp., or Klebsiella spp.,
from normally sterile sites or urine,
that are resistant to imipenem,
meropenem, doripenem, or ertapenem
using current Clinical and Laboratory
Standards Institute breakpoints
(ertapenem excluded for Acinetobacter
isolates). In Hennepin and Ramsey
Counties, all carbapenem-resistant
species of Enterobacteriaceae from any

body site are reportable. An incident
case is defined as the first eligible
isolate of each species collected from
a Hennepin or Ramsey County resident
within 30 days. Statewide surveillance
for CRE was initiated in 2016. For
statewide surveillance, the MuGSI
definition is expanded to include
isolates of E. coli, Enterobacter spp.,
Klebsiella spp., or Citrobacter spp.
from all body sites. The PHL tested all
submitted 2016 isolates by PCR for
KPC and NDM carbapenemase genes,
and utilized other molecular and
phenotypic assays (e.g., CarbaNP) to
assess for additional carbapenemases
when applicable.

During 2016, 380 incident CRE

cases representing 367 patients

were identified in Minnesota
residents. Twenty-three (6%) isolates
(representing 19 patients) were

KPC positive (K. pneumoniae [12],
Enterobacter cloacae [7], Citrobacter
freundii [2], E. coli [1], and Serratia
marcescens [1]. Of note, 2 (11%)
patients were positive for the same
organism in the calendar year prior to
the date of initial culture. Seven (2%)
incident cases (representing 7 patients)
were NDM positive (K. pneumoniae
[4], C. freundii [1], E. coli [1], and
Providencia rettgeri [1]. All but 1 had
exposure to health care overseas
(Asia, Africa). Of the 380 incident
cases, 2 (0.5%) isolates (representing 2
patients) were IMP positive (P. rettgeri
[2]).

In 2016, 19 CRA isolates from 18
patients were identified in Minnesota
residents. One isolate was NDM
positive, with the patient having
received health care exposure outside
of the United States prior to initial
culture. No other carbapenemases in
CRA isolates were identified.

Of the 19 Minnesota residents with
KPC-positive isolates, the median age
was 63 years (range, 24 to 94); 11
(58%) were male, and 9 (47%) were
residents of Hennepin or Ramsey
County. Eleven (58%) patients were
white, 3 (16%) were black, 2 (11%)
were American Indian, 1 (5%) was
Asian, and 2 (11%) were of unknown
race. Hispanic ethnicity was reported
for 2 (11%) patients. Urine (12) was
the most common source followed
by wounds (2), blood (2), sputum (1)
and other sites (2). Thirteen (68%)
were hospitalized (8 hospitalized >3
days prior to culture); median length
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of stay was 12 days (range, 1 to 58).
Six patients (32%) required ICU care;
in-hospital mortality was 21% with

1 patient having CRE isolated from

a sterile site within 7 days of death.
Other KPC-positive CRE isolates were
collected in patients from outpatient
settings (4), and long-term care
facilities (2) without subsequent
hospitalization within 30 days.

A total of 135 CRE incident cases
(representing 126 patients) were
reported for MuGSI during 2016. Of
the 135 cases, 66 were Enterobacter
spp., 42 were Klebsiella spp., and 27
were E. coli. KPC was identified in 5
(4%) of MuGSI CRE (K. pneumoniae [3]
and E. cloacae [2]. Again, CRE was most
frequently isolated from urine (127)
followed by blood (7), and CSF (1). A
total of 4 incident cases (representing
4 patients) of CRA were reported for
MuGSI during this time period; all were
isolated from urine.

During 2016, 11 NDM-producing

CRE and 1 NDM-producing CRA were
detected. To date, a total of 28 NDM-
producing organisms (K. pneumoniae
[13], E. coli [10], K. oxytoca [1], C.
freundii [1], P. rettgeri [1], A. baumannii
[1], and Pseudomonas aeruginosa [1])
from 21 patients treated in Minnesota
have been detected. This includes

9 Minnesota residents and 12 non-
residents, all but one of whom had
received medical care outside the
United States (20 patients) or in a
non-Minnesota U.S. facility (3 patients)
prior to their NDM-positive culture in
Minnesota. In 2016, the PHL identified,
and CDC confirmed, 2 IMP-producing
CRE (P. rettgeri [2]) from Minnesota
residents (no history of travel or
foreign health care exposures) and 1
VIM-producing S. marcescens from a
non-resident with significant health
care exposure outside the United
States prior to receiving healthcare in
Minnesota.

In summary, 8% of Enterobacteriaceae
isolates tested by the PHL during 2016
were KPC-positive; 2 patients with
KPC-positive isolates had a history of
KPC-positive CRE from previous years,
both of them from multiple body sites.
Detection of NDM and VIM serves as
a reminder to clinicians that a travel
history, including receipt of medical
care outside the United States, is a
critical component of early detection
of CRE isolates with carbapenemases.
CDC recommends performing rectal



screening cultures to detect CRE
colonization in newly admitted patients
with known hospitalization outside the
United States within the last 6 months.
CRE and CRA bacteria can spread in
healthcare facilities (e.g., on the hands
of healthcare workers or contaminated
equipment) and have been associated
with outbreaks in these settings in
other states and countries. The spread
of these pathogens can be halted with
early detection and implementation

of appropriate infection prevention
measures, and proper communication
of infection status upon patient
transfer. Healthcare facilities should
consider screening in-house patients
with epidemiologic links to a patient
colonized or infected with CRE,
including any roommates. Screening
might also be expanded to patients
cared for by the same healthcare
workers, those on the same unit,
and/or patients who have had

similar procedures (e.g., endoscopic
procedures).

Chikungunya

Chikungunya virus is a mosquito-borne
alphavirus found in Africa, Asia, and
Europe. In late 2013, locally acquired
cases appeared for the first time

in the Americas on the Caribbean
island of St. Martin, and the virus
subsequently has spread thoughout
Central and South America. The virus
is transmitted by the same Aedes
spp. mosquitoes (Ae. aegypti and Ae.
albopictus) that also transmit dengue
and Zika viruses.

Unlike many other mosquito-borne
viruses, most people who are infected
with chikungunya develop symptoms.
The most common symptoms are fever
and joint pain, but patients may also
experience headache, muscle aches, or
rash. Symptoms usually begin 3-7 days
after a person is bitten by an infected
mosquito, and most recover within a
week. Joint pain may persist for weeks
to years after the initial illness.

In 2016, 16 chikungunya cases were
reported in Minnesota residents.

The median case age was 44 years
(range, 5 to 65 years). All 16 resided in
the metropolitan area and symptom
onsets occurred all year, from mid-
January through November. All of the
cases represented imported infections
acquired abroad, and travel occurred
to many areas of the world. Six cases
reported travel to East Africa, 5 to Asia,
and 5 to Mexico and Central America.

Nationwide, chikungunya cases
were reported from 37 states. All
cases in U.S. residents were acquired
while traveling abroad, and no

local transmission occurred in the
continental United States.

Clostridium difficile

Clostridium difficile is an anaerobic,
spore-forming, Gram-positive bacillus
that produces two pathogenic toxins:
A and B. C. difficile infections (CDI)
range in severity from mild diarrhea
to fulminant colitis and death.
Transmission of C. difficile occurs
primarily in healthcare facilities,
where environmental contamination
by C. difficile spores and exposure to
antimicrobial drugs are common. The
primary risk factor for development
of CDI in healthcare settings is recent
use of antimicrobials, particularly
clindamycin, cephalosporins, and
fluoroquinolones. Other risk factors
for CDI acquisition in these settings
are age >65 years, severe underlying
iliness, intensive care unit admission,
nasogastric intubation, and longer
duration of hospital stay.

In the early 2000s, a marked increase
in the number of CDI cases and
mortality due to CDI was noted
across the United States, Canada, and
England. Most notable was a series of
large-scale outbreaks in Quebec first
reported in March 2003. During this
period, Quebec hospitals reported a
5-fold increase in healthcare-acquired
CDI. These and other healthcare
facility (e.g., long-term care facilities)
outbreaks have been associated with
the emergence of a more virulent
strain of C. difficile, designated

North American PFGE type 1 (NAP1),
toxinotype lll.

In 2009, in an effort to better
understand the burden of CDI in
Minnesota, as part of EIP, MDH
initiated population-based, sentinel
surveillance for CDI at clinical
laboratories serving Stearns, Benton,
Morrison, and Todd Counties; in 2012
Olmsted County was added.

CDIs that occur outside the traditional
healthcare settings (i.e., community-
associated) have also been receiving
increased attention. Community-
associated (CA) CDI data from 2009-
2011 across 10 EIP sites showed

that 64% of CA CDI patients received
prior antibiotics, and 82% had some
outpatient healthcare exposure.
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A CDI case is defined as a positive C.
difficile toxin assay on an incident stool
specimen from a resident (> 1 year of
age) of one of the five counties. A CDI
case is classified as healthcare facility-
onset (HCFO) if the initial specimen
was collected >3 days after admission
to a healthcare facility. Community-
onset (CO) cases who had an overnight
stay at a healthcare facility in the 12
weeks prior to the initial specimen

are classified as CO-HCFA, whereas CO
cases without documented overnight
stay in a healthcare facility in the 12
weeks prior to the initial specimen
result are classified as CA. A more
detailed set of case definitions is
available upon request.

In 2016, 903 incident cases of CDI
were reported in the five sentinel
counties (227 per 100,000 population),
an increase from 202 per 100,000
population in 2015. Fifty-eight percent
of these cases were classified as CA,
25% as CO-HCFA, and 17% as HCFO.
The median ages for CA, CO-HCFA, and
HCFO cases were 52 years, 63 years,
and 75 years, respectively. Fifty-two
percent of CA cases were prescribed
antibiotics in the 12 weeks prior to
stool specimen collection compared
to 75% of HCFO cases and 78% of
CO-HCFA cases. Of the 524 putative
CA cases eligible for interview, 342
were interviewed and confirmed as
CA cases. Fifty-four percent of CA
cases reported antibiotic use in the

12 weeks prior to illness onset date.
Most common uses of antibiotics
included treatment of ear, sinus, or
upper respiratory infections (27%);
dental procedures (13%); urinary tract
infections (14%); and skin infections
(9%).

Cryptosporidiosis

During 2016, 465 cases of
cryptosporidiosis (8.5 per 100,000
population) were reported. This is
markedly higher than the median
number of cases reported annually
from 2006 to 2015 (median, 321.5
cases; range, 235 to 389). The median
age was 21 years (range, 6 months to
94 years). Children 10 years of age or
younger accounted for 33% of cases.
Fifty-six percent of cases occurred
during July through October. The
incidence of cryptosporidiosis in the
Southwestern, Southeastern, South
Central, and West Central districts
(33.4, 20.5, 21.0, and 15.5 cases per
100,000, respectively) was significantly
higher than the statewide incidence.



Only 92 (20%) reported cases occurred
among residents of the metropolitan
area (3.0 per 100,000). Thirty-seven
(8%) cases required hospitalization,
for a median of 3 days (range, 2 to 41
days).

Eight confirmed outbreaks of
cryptosporidiosis were identified

in Minnesota in 2016, accounting

for 53 laboratory-confirmed cases.
Six recreational water outbreaks of
cryptosporidiosis occurred, accounting
for 77 cases (32 laboratory-
confirmed). The waterborne outbreaks
were associated with a private kiddie
pool (Yellow Medicine County) and
five municipal pools/aquatic centers
(Brown, Fillmore, Hennepin, Steele,
and Waseca Counties). One outbreak
of cryptosporidiosis was associated
with school field trips to a farm in
Meeker County, resulting in 72 cases
(20 laboratory-confirmed). One
outbreak of cryptosporidiosis due to
person-to-person transmission at a
child care center in Hennepin County
accounted for 3 cases (1 laboratory-
confirmed).

Dengue

Dengue fever is one of the most
frequently occurring mosquito-borne
diseases worldwide, with an estimated
50-100 million cases (including
approximately 500,000 cases of
severe dengue) each year. About 2.5%
of those with severe dengue (also
known as dengue hemorrhagic fever)
die. Four serotypes of dengue virus
are transmitted to humans through
the bite of Aedes aegypti and Ae.
albopictus mosquitoes. The risk is
widespread in tropical or subtropical
regions around the world, especially
where water-holding containers (e.g.,
waste tires, buckets, or cans) provide
abundant mosquito breeding habitat.

In 2016, 29 dengue cases were
reported in Minnesota residents.

The median case age was 38 years
(range, 14 to 68 years) and onset of
symptoms occurred throughout the
year from January through November.
Twenty-six cases (90%) resided in the
metropolitan area, and all infections
were acquired abroad. Cases reported
travel to many areas of the world,
including to Southeast Asia (11),
Mexico and Central America (9), Africa
(7), and the Caribbean (2).

Escherichia coli 0157:H7 and
Other Shiga Toxin-producing

E. coli, and Hemolytic Uremic
Syndrome

During 2016, 122 culture-confirmed
cases of Escherichia coli 0157 infection
(2.21 per 100,000 population) were
reported. The number of cases
represents a 10% decrease from the
median number reported annually
from 2006 to 2015 (median, 136
cases; range, 114 to 163). During
2016, 44 (36%) cases occurred in the
metropolitan area. Eighty-six (70%)
occurred during May through October.
The median age of the cases was 18
years (range, 5 months to 87 years).
Twenty-seven percent were 4 years of
age or younger. Forty-one (33%) were
hospitalized; the median hospital stay
was 3 days (range, 1 to 42 days). No
cases died.

In addition to the 122 culture-
confirmed E. coli 0157 cases, 204
cases of Shiga toxin-producing E. coli
(STEC) infection were identified in
2016. Of those, culture-confirmation
was not possible in 8, and therefore
it is unknown if those were 0157

or another serogroup. Among the
remaining 196 cases with STEC other
than 0157, E. coli 0103 accounted
for 47 (24%) cases, E. coli 0111 for 28
(14%), E. coli 026 for 27 (14%), E. coli
0145 for 19 (10%), E. coli 0121 for 18
(9%), and E. coli 045 for 5 (3%). The
median age of the non-0157 STEC
cases was 25 years (range, 4 months
to 94 years). Forty (20%) cases were
hospitalized; the median hospital stay
was 2 days (range, 1 to 10 days). One
case, an 87 year-old, died.

Culture-independent tests (CIDTs)

have become increasingly adopted by
clinical laboratories for the detection of
Shiga toxin in stool. Eighty-four patient
specimens that were positive by a

CIDT conducted at a clinical laboratory
were not subsequently culture-
confirmed, and therefore did not meet
the surveillance case definition for
inclusion in MDH case count totals.

Six E. coli 0157 outbreaks were
identified during 2016. Four outbreaks
were due to person-to-person
transmission in childcare facilities,
one outbreak involved foodborne
transmission, and a transmission
route could not be identified in

one outbreak. The six outbreaks
resulted in 38 illnesses. In January,

an outbreak was associated with

9

commercially distributed alfalfa
sprouts. Seven cases, all laboratory-
confirmed, were identified. The
implicated product was recalled. A
second outbreak with person-to-
person transmission occurred at a
childcare facility in Kanabec County.
Four cases, one laboratory-confirmed,
were identified. A third outbreak was
associated with a festival at a middle
school. The transmission route was
not determined. Three cases, all
laboratory-confirmed, were identified.
A fourth outbreak with person-to-
person transmission occurred at a
childcare facility in Stearns County.
Eight cases, all laboratory-confirmed,
were identified. A fifth outbreak

with person-to-person transmission
occurred at a childcare facility in Lyon
County. Ten cases, all laboratory-
confirmed, were identified. Two
cases developed hemolytic uremic
syndrome. Lastly, an outbreak with
person-to-person transmission
occurred at a childcare facility in Rice
County. Two cases, both laboratory-
confirmed, were identified.

Two non-0157 STEC outbreaks were
identified during 2016. One involved
foodborne transmission and one was
due to animal contact. An outbreak of
E. coli 0145 infections was associated
with animal contact at an outreach
center. Two cases, both laboratory-
confirmed, were identified in
Minnesota. A multistate outbreak of E.
coli 0121 and E. coli 026 infections was
associated with flour. Seven cases, all
laboratory-confirmed, were identified
in Minnesota. The implicated product
was recalled.

Hemolytic Uremic Syndrome (HUS)

In 2016, 14 HUS cases were reported.
The number of reported cases is
similar to the median number of cases
reported annually from 2006 to 2015
(median, 14.5 cases; range, 10 to 22).
In 2016, the median age of HUS cases
was 4.2 years (range, 10 months to 13
years); 10 cases occurred in children
<7 years of age. All 14 cases were
hospitalized, with a median hospital
stay of 17 days (range, 5 to 41 days).
No cases died. From 1997 through
2016, the overall case fatality rate
among HUS cases was 4.9%. Thirteen
HUS cases reported in 2016 were post-
diarrheal. E. coli 0157:H7 was cultured
from the stool of 11 (82%) cases, and
E. coli 0145 was cultured from the
stool of one case. In 2016, there were 3
outbreak-associated HUS cases.



Giardiasis

During 2016, 655 cases of Giardia
infection (11.9 per 100,000) were
reported. This represents a 4%
decrease from the median number
of cases reported annually from

2006 through 2015 (median, 685
cases; range, 620 to 1,105). Recent
immigrants and refugees continue to
represent a substantial proportion of
cases, accounting for 37% of all cases.
An additional 12% of cases reported
international travel in the 3 weeks
prior to illness onset. Excluding recent
immigrants and refugees, the median
age of cases was 38 years (range, 6
months to 84 years). Fifteen percent
were <10 years of age, and 33% were
>50 years of age. Fifty-seven percent
of non-immigrant and refugee cases
were male. Giardia infections showed
a summer/fall seasonality; 52% of
non-immigrant and refugee cases
occurred during July through October.
Twenty-eight (4%) cases required
hospitalization, for a median of 4 days
(range, 1 to 14 days). One outbreak
was identified that accounted for

2 laboratory-confirmed cases. The
outbreak occurred among a group of
campers who drank improperly treated
surface water along a Lake Superior
hiking trail.

Haemophilus influenzae

One hundred twenty-six invasive
Haemophilus influenzae disease cases
(2.3 per 100,000 population) were
reported in 2016. Cases ranged in age
from newborn to 97 years (median

70 years). Allowing for more than one
syndrome per case, 52 (41%) cases had
pneumonia; 30 (24%) had bacteremia
without another focus; 15 (12%) had
septic shock; 12 (10%) had meningitis;
4 (3%) had epiglottitis; 2 (2%) had
peritonitis; 3 (2%) had abscess; 1 (1%)
had a combination of meningitis,
pneumonia, and otitis media; and 1
(1%) each had cholangitis, empyema,
endometritis, endophthalmitis,
pyelonephritis, septic abortion, and
septic arthritis. Sixteen (13%) cases
died.

Of 118 H. influenzae isolates for which
typing was performed at PHL, 15 were
type a, 17 type f, 5 type b, 4 type e,
and 77 were untypeable. The 5 type

b (Hib) disease cases compared to

2 cases in 2015, 1in 2014, and 4 in
2013. Three were in children <4 years
old, 2 were in adults; all survived. Two
had meningitis, one had bacteremia

without another focus of infection, one
had bacteremia with septic shock, and
one had a combination of meningitis
and pneumonia. One of the three
children, who was <3 months old had
received 1 dose of vaccine, and the
other two (ages 1 and 3 years) had not
been vaccinated.

Thirty-five (30%) of the case-isolates
were resistant to ampicillin and
produced B-lactamase, but all were
susceptible to amoxicillin-clavulanate,
which contains a B-lactamase inhibitor.
Two isolates showed intermediate
resistance to ampicillin and did not
produce B-lactamase. Ten isolates
showed non-susceptibility to 2 or more
antibiotics. Of those, 3 showed non-
susceptibility to 3 antibiotics.

The 16 deaths occurred in patients
ranging in age from newborn to 92
years. Seven cases had pneumonia, 8
had bacteremia without another focus
of infection (of these 2 also had septic
shock), and 1 had meningitis. Fourteen
cases had H. influenzae isolated from
blood, 1 from CSF, and 1 from the
heart. Co-morbidities were reported

in 15 cases. Of the 16 cases that died,
13 case-isolates were untypeable, 1
was serotype a, and 2 isolates were not
available for serotyping.

HIV Infection and AIDS

The incidence of HIV/AIDS in
Minnesota remains moderately low.
In 2015, state-specific HIV infection
diagnosis rates ranged from 1.9 per
100,000 population in New Hampshire
to 29.2 per 100,000 in Louisiana.
Minnesota had the 17th lowest HIV
infection rate (6.3 cases per 100,000
population). In 2015, state-specific
AIDS diagnosis rates ranged from

1.2 per 100,000 persons in Wyoming
to 13.5 per 100,000 population in
Louisiana. Minnesota had the 14th
lowest AIDS rate at 3.0 AIDS cases
reported per 100,000 population).

As of December 31, 2016, a
cumulative total of 11,309 cases of
HIV infection (6,639 AIDS cases and
9,161 HIV [non-AIDS] cases) were
reported among Minnesota residents.
Of the 11,309 cases, 3,824 (34%) are
known to have died. By the end of
2016, an estimated 8,554 persons
with HIV/AIDS were assumed to be
living in Minnesota.

The annual number of AIDS cases
reported in Minnesota increased
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steadily from 1982 through the early
1990s, reaching a peak of 361 cases in
1992. Beginning in 1996, the annual
number of new AIDS diagnoses and
deaths declined sharply, primarily due
to better antiretroviral therapies. In
2016, 131 new AIDS cases (Figure 4)
and 67 deaths among persons living
with HIV infection were reported.

The number of HIV (non-AIDS)
diagnoses has remained fairly
constant over the past decade from
2006 through 2016, at approximately
269 cases per year. There was a peak
of 280 newly diagnosed HIV (non-
AIDS) cases in 2009, and 229 new HIV
(non-AIDS) cases were reported in
2016.

In 2016, 82% (238/290) of new HIV
diagnoses (both HIV [non-AIDS] and
AIDS at first diagnosis) occurred in
the metropolitan area. Regionally,
there was a 41% increase in new HIV
cases in Greater Minnesota, with 52
cases in 2016 compared to 37 cases
in 2015. However, HIV or AIDS cases
have been diagnosed in residents of
more than 98% of counties statewide.
HIV infection is most common in areas
with higher population densities and
greater poverty.

The majority of new HIV infections

in Minnesota occur among males.
Trends in the annual number of new
HIV infections diagnosed among males
differ by race/ethnicity. New infections
occurred primarily among white males
in the 1980s and early 1990s. Whites
still comprise the largest number

of HIV infections among males, but
the proportion of cases that white
males account for is decreasing. In
2016 there were 102 new infections
among white males. During the past
decade, the number of cases among
black African American males has
fluctuated from year to year, with 47
HIV diagnoses in 2016. This represents
a 17% decrease among African
American males from 2015 to 2016.
Of note, cases among black, African-
born men increased 65% from the
previous year with 38 cases in 2016
compared to 23 cases in 2015. The
number of HIV infections diagnosed
among Hispanic males remained
similar to the previous year with 23 in
2016 (21 in 2015).

Females account for an increasing
percentage of new HIV infections,
from 11% of new infections in 1990 to



by Year, 1996-2016

Figure 4. HIV/AIDS in Minnesota:Number of New Cases, Prevalent Cases, and Deaths
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22% in 2016. Trends in HIV infections
diagnosed annually among females
also differ by race/ethnicity. Early

in the epidemic, whites accounted

for the majority of newly diagnosed
infections. Since 1991, the number of
new infections among women of color
has exceeded that of white women.
Since 2005, the annual number of
new infections diagnosed among
black African American females has
decreased slightly overall, although
without a clear pattern from year

to year. In 2016 there were 13 cases
diagnosed among African American
women, compared to 15 in 2015.

In 2016 the number of new cases
among black African-born women
was 32, accounting for 49% of all new
diagnoses among women. The annual
number of new infections diagnosed
among Hispanic, American Indian, and
Asian females is small, with 10 or fewer
cases annually in each group.

Despite relatively small numbers

of cases, persons of color are
disproportionately affected by HIV/
AIDS in Minnesota. In 2016, men of
color comprised approximately 17%
of the male population in Minnesota
and 55% of new HIV diagnoses among

men. Similarly, persons of color
comprised approximately 13% of the
female population and 74% of new
HIV infections among women. It bears
noting that race is not considered a
biological cause of disparities in the
occurrence of HIV, but instead race
can be used as a proxy for other risk
factors, including lower socioeconomic
status and education.

A population of concern for HIV
infection is adolescents and young
adults (13-24 years). The number of
new HIV infections among males in
this age group has remained higher
than new diagnoses among females
since 1999, with 53 cases reported in
2016. Since 2005, the number of cases
among young males has increased by
about 77%. The number of new HIV
infections among adolescent females
has remained relatively consistent
over time; in 2016 there were 14
cases. From 2014 to 2016, the majority
(63%) of new infections among male
adolescents and young adults were
among youth of color (99/154), with
young black African American males
accounting for 57% of cases among
young males of color. During the same
time period, young women of color
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accounted for 79% (27/34) of the
cases diagnosed, with young black
African-born women accounting for
52% of cases among young women of
color. Between 2014 and 2016 after
re-distributing those with unspecified
risk, 87% (137/157) of new cases
among young males were attributed
to male-to-male sex. Among young
females, 88% (31/34) of new cases
were attributed to heterosexual sex.

Since the beginning of the epidemic,
male-to-male sex has been the
predominant mode of exposure to
HIV reported in Minnesota, although
the number and proportion of new
HIV infections attributed to men who
have sex with men (MSM) has declined
since 1991. In 1991, 70% (318/455) of
new HIV diagnoses were attributed to
MSM (or MSM who also inject drugs);
in 2016, this group accounted for 63%
of new diagnoses (141/225).

The number and percentage of HIV
infections in Minnesota attributed to
injection drug use (IDU) has declined
over the past decade, falling from
12% (54/455) of cases in 1991 to
10% (27/290) in 2016. Heterosexual
contact with a partner who has or is




at increased risk of HIV infection is
the predominant mode of exposure
to HIV for women. In 2016, 80% of 65
new HIV diagnoses among women is
attributed to heterosexual exposure.

Historically, race/ethnicity data for
HIV/ AIDS in Minnesota have grouped
non-African born blacks and black
African-born persons together as
“black.” In 2001, we began analyzing
these groups separately, and a marked
trend of increasing numbers of new
HIV infections among black African-
born persons was observed. In 2016,
there were 70 new HIV infections
reported among black Africans. While
black African-born persons comprise
less than 1% of the state’s population,
they accounted for 24% of all HIV
infections diagnosed in Minnesota in
2016.

HIV perinatal transmission in the
United States decreased 90% since the
early 1990s. The trend in Minnesota
has been similar. While the number
of births to HIV-infected women
increased nearly 7-fold between
1990 and 2016, the rate of perinatal
transmission decreased 11-fold, from
15% in 1994-1996 to 1.7% over the
last 3 years (2014-2016) with no
HIV-positive births from HIV-infected
mothers in Minnesota in 2016.

Influenza

Several influenza surveillance methods
are employed. Data are summarized by
influenza season (generally October-
April) rather than calendar year.

Hospitalized Cases

Surveillance for pediatric (<18 years of
age) laboratory-confirmed hospitalized
influenza cases in the metropolitan
area was established during the 2003-
2004 influenza season and expanded
statewide for the 2008-2009 season.
Since the 2013-2014 season, clinicians
are encouraged to collect a throat

or nasopharyngeal swab, or other
specimen from patients of all ages
admitted to a hospital with suspect
influenza, and submit the specimen

to the PHL for influenza testing. For
the 2014-2015 season, influenza B
subtyping was added by the PHL.

During the 2016-2017 influenza
season (October 1, 2016 — April 30,
2017), 3,892 laboratory-confirmed
hospitalized cases (70.9 cases per
100,000 persons compared to 27.5
cases per 100,000 in 2015-2016) were

reported. Of those 2,253 (58%) were
from the metropolitan area. Cases
included 2,631 influenza A (23 A[HIN1]
pdm09, 1,152 H3, and 1,456 unknown
A type), 1,232 influenza B (600 of
Yamagata lineage and 36 of Victoria
lineage), 5 positive for both influenza
A and B, and 24 of unknown influenza
types. Among the cases, 8% were <18,
10% were 19-49, 17% were 50-64, and
65% were >65 years of age. Median
age was 73 years. Residents of the
metropolitan area made up 58% of
cases.

Deaths
There were 2 pediatric influenza-
associated deaths (both were H3).

Laboratory Data

The Minnesota Laboratory System
(MLS) Laboratory Influenza Surveillance
Program is made up of more than 110
clinic- and hospital-based laboratories,
voluntarily submitting testing data

on a weekly basis. These laboratories
perform rapid testing for influenza

and respiratory syncytial virus (RSV).
Significantly fewer laboratories perform
viral culture testing (for influenza,

RSV, and other respiratory viruses.
Nine laboratories perform PCR testing
for influenza, and three also perform
PCR testing for other respiratory
viruses. The PHL also provides

further characterization of submitted
influenza isolates to determine the
hemagglutinin serotype to indicate
vaccine coverage. Tracking laboratory
results assists healthcare providers
with patient diagnosis of influenza-like
illness (ILI) and provides an indicator of
the progression of the influenza season
as well as prevalence of disease in the
community. Between October 2, 2016
- May 20, 2017, laboratories reported
data on 31,546 influenza PCR tests,
4,176 (13%) of which were positive

for influenza. Of these, 312 (7%) were
positive for influenza A/(H3), 33 (<1%)
were positive for influenza A(H1IN1)
pdm09, 2,043 (49%) were positive for
influenza A-not subtyped, and 1,788
(43%) were positive for influenza B.

Sentinel Surveillance

We conduct sentinel surveillance for
ILI (fever >100° F, and cough, and/or
sore throat in the absence of known
cause other than influenza) through
outpatient medical providers including
those in private practice, public health
clinics, urgent care centers, emergency
rooms, and university student health
centers. There are 26 sites in 22
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counties. Participating providers report
the total number of patient visits each
week and number of patient visits for
ILI by age group (0-4 years, 5-24 years,
25-64 years, 265 years). Percentage of
ILI peaked during the week of February
19-25 at 5.7%.

Influenza Incidence Surveillance
MDH was one of eight nationwide
sites to participate in an Influenza
Incidence Surveillance Project for

the 2016-2017 influenza season. Five
clinic sites reported the number of ILI
patients and acute respiratory illness
(ARI; recent onset of at least two of
the following: rhinorrhea, sore throat,
cough, or fever) patients divided by the
total patients seen by the following age
groups: <1 year, 1-4 years, 5-17 years,
18-24 years, 25-64 years, and 265
years, each week. Clinical specimens
were collected on the first 10 patients
with ILI and the first 10 patients with
ARI for PCR testing at the PHL for
influenza and 13 other respiratory
pathogens. Minimal demographic
information and clinical data were
provided with each specimen.

From July 24 2016 — June 20, 2017,
these clinics saw 1,700 ILI and 6,891
ARI patients. They submitted 785
specimens for influenza and respiratory
pathogen testing; 216 (28%) were
positive for influenza. Of those, 150
(69%) were positive for influenza A/
(H3), 1 (<1%) was positive for influenza
A(HIN1)pdm09, 3 (1%)were positive
for influenza A-type unspecified, 44
(20%) were positive for influenza B/
Yamagata lineage, and 17 (8%) were
positive for influenza B/Victoria
lineage. In addition to influenza A

and B, the following pathogens were
detected by PCR: 1 (<1%) was positive
for influenza C, 15 (2%) adenovirus,

16 (2%) human metapneumovirus, 27
(3%) respiratory syncytial virus, 105
(13%) rhinovirus, 3 (<1%) enterovirus,
6 (1%) parainfluenza virus 2, 10

(1%) parainfluenza virus 3, 28 (4%)
coronavirus 229E, 10 (1%) coronavirus
0C43, 3 (<1%) coronavirus NL63, and
17 (2%) coronavirus HKU1 (note: these
coronaviruses are not SARS-virus or
MERS-CoV).

ILI Outbreaks (Schools and Long-Term
Care Facilities)

Since 2009, schools reported outbreaks
when the number of students

absent with ILI reached 5% of total
enrollment, or when three or more
students with ILI are absent from



the same elementary classroom.
Three hundred ninety-one schools in
66 counties reported ILI outbreaks
during the 2016-2017 school year.
The number of schools reporting ILI
outbreaks since the 2009-2010 school
year ranged from a low of 92 in 2013-
2014 to a high of 1,302 in 2009-2010.

An influenza outbreak is suspected in a
long-term care facility (LTCF) when two
or more residents in a facility develop
symptoms consistent with influenza
during a 48- to 72-hour period. An
influenza outbreak is confirmed when
at least one resident has a positive
culture, PCR, or rapid antigen test for
influenza and there are other cases

of respiratory illness in the same unit.
One hundred eighty-two facilities in 61
counties reported confirmed outbreaks
during the 2016-2017 influenza
season. The number of LTCFs reporting
outbreaks ranged from a low of three
in 2008-2009 to a high of 209 in 2012-
2013.

Legionnaires’ Disease

During 2016, 115 confirmed cases

of Legionnaires’ disease (2.1 per
100,000 population) were reported.
This was the highest number of cases
ever reported in Minnesota and
represented a 125% increase over the
median number of cases (51) reported
over the previous 5 years (range, 31 to
58 cases). The criteria for confirmation
of a case are a clinically compatible
illness and at least one of the
following: 1) isolation of any Legionella
organism from respiratory secretions,
lung tissue, pleural fluid, or other
normally sterile fluid by culture, or 2)
detection of L. pneumophila serogroup
1 antigen in urine using validated
reagents, or 3) seroconversion of
fourfold or greater rise in specific
serum antibody titer to L. pneumophila
serogroup 1 using validated reagents. A
single antibody titer of any level is not
considered diagnostic. Patients positive
by PCR only are classified as suspect
cases; in 2016, there were 8 suspect
cases.

All 115 had pneumonia, and 105
(91%) were hospitalized, with a
median duration of hospitalization of
6 days (range, 1 to 39 days). Of those
hospitalized, 40 (38%) were admitted
to an intensive care unit and 23 (22%)
required mechanical ventilation. Six
(5%) cases died. Seventy-two (63%)
cases were male. Older adults were
more often affected, with 94 (82%)

cases occurring among individuals
>50 years (overall median age, 60
years; range, 23 to 97 years). Eighty-
one (70%) cases had onset dates in
June through September. Seventy-two
(63%) cases were residents of the
metropolitan area and 43 (37%) were
residents of Greater Minnesota.

Twenty-three (20%) of the 115 cases,
plus one resident of another state,
were associated with a community
outbreak traced to Legionella-
contaminated aerosols from a business
cooling tower. One case was linked

to an outbreak associated with an
improperly maintained hotel spa;

the otherillnesses in that outbreak

fit the profile for Pontiac fever, a
milder form of legionellosis than
Legionnaires’ disease. One case

was linked to a cluster of 4 cases
diagnosed over 5 years among
workers at a manufacturing facility
where water mist exposures occurred.
Two cases were linked to hotel-
associated outbreaks in other states.
The remaining 88 cases (77%) were

epidemiologically classified as sporadic.

Of the 75 sporadic cases for whom
information was available, 13 (17%)
had traveled out of state, and 4 (5%)
had traveled out of the country during
the 10 days prior to illness onset.

The Infectious Diseases Society of
America and the American Thoracic
Society, in consensus guidelines on the
management of community-acquired
pneumonia in adults, recommend
urinary antigen assay and culture of
respiratory secretions on selective
media for detection of legionellosis.
Culture is particularly useful for public
health because environmental and
clinical isolates can be compared

by molecular typing in outbreak
investigations.

Listeriosis

Eight listeriosis cases were reported
during 2016. All were hospitalized, and
1 died. The median age of cases was
67 years (range, 51 to 90 years). Seven
had Listeria monocytogenes isolates
from blood and 1 from a knee aspirate.
No pregnancy-associated cases were
identified. The 8 cases are similar to
the median number of cases reported
from 1996 through 2015 (median, 7
cases; range, 3 to 19). The overall case
fatality rate for listeriosis in Minnesota
from 1998 through 2016 was 18%. In
2016, 1 case was part of a multi-state
outbreak of 8 cases in seven states
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likely associated with commercially
distributed hummus produced at a
Virginia facility.

Lyme Disease

Lyme disease is caused by B.
burgdorferi, a spirochete transmitted
to humans by bites from Ixodes
scapularis (the blacklegged tick or
deer tick). Recently, a new species

of bacteria, B. mayonii, has also
been identified as a cause of human
disease. In Minnesota, the same tick
vector also transmits the agents of
babesiosis, human anaplasmosis, one
form of human ehrlichiosis, and a
strain of Powassan virus.

In 2016, 1,305 confirmed Lyme
disease cases (23.78 cases per
100,000 population) were reported.

In addition, 821 probable cases
(physician-diagnosed cases that did
not meet clinical evidence criteria for a
confirmed case but that had laboratory
evidence of infection) were reported.
Despite some yearly fluctuations,

the number of reported cases of

Lyme disease has been increasing,

as evidenced by the median number
of cases from 2006 through 2016
(median, 1,176; range, 896 to 1,431)
compared to the median from 1996

to 2005 (median, 464; range, 252 to
1,023) (Figure 1).

Eight hundred one (62%) confirmed
cases in 2016 were male. The median
age of cases was 49 years (range, 1
to 100 years). Physician-diagnosed
erythema migrans (EM) was present
in 973 (75%) cases. Four hundred

one (31%) cases had one or more

late manifestations 