
HOUSTON HEALTH DEPARTMENT

INTRODUCTION

Haemophilus influenzae is a gram-negative bacterium.  
Six different types exist (a-f ). Historically, Haemophilus 
influenzae type B (Hib) has been the predominant strain to 
infect humans (Puig, et al., 2014). Since the introduction of 
the Hib vaccine to protect against type B,  the other types

Haemophilus Influenzae, Type B

have posed a growing risk (Adam, Richardson, 
Jamieson, Rawte, Low, & Fisman, 2010). 
Hib may produce several types of infections, 
with the most common being meningitis 
and bacteremia (Heymann D. , 2008). These 
clinical manifestations are of public health 
importance. 
 The disease became nationally reportable 
in 1991. A case is confirmed if it is clinically 

compatible, culture confirmed, and identi-
fied specifically as H. influenzae type B. The 
specimen used for isolation must be obtained 
from a normally sterile site within the body. 
A case is regarded as probable if it is clinically 
compatible and Hib antigen is detected in the 
cerebrospinal fluid. Antigen testing of urine or 
serum samples is unreliable for diagnosis.

Disease Transmission
H. influenzae is transmitted from person to 
person though inhalation or direct contact 
with droplets of respiratory tract secretions. 
The bacteria enter the body through the naso-
pharynx where they feed and grow for several 
months before symptoms develop. During 
this stage, a person is considered an asymp-
tomatic carrier. Risk factors for contracting 
the disease include certain medical conditions 
such as sickle cell disease, being HIV positive, 
receiving chemotherapy, or anything that 
reduces the immune system’s ability to fight 
an infection (CDC, 2014). Other risk factors 
include prolonged exposure to infected  
persons in places such as daycares or large 
foster homes (Heymann D. , 2008). 
 Before 1985, Hib was the most common 
cause of bacterial meningitis and other severe 
infections among U.S. children aged less than 
5 years (Wenger, Hightower, Facklam, Gaven-
ta, & Broome, 1990). As shown in Figure 1, 
Hib vaccines were introduced in the United 
States in 1985, 1987, and 1989 (Briere, 
Rubin, Moro, Cohn, Clark, & Messonnier, 
2014).  During 1989–2000, the annual inci-
dence of invasive Hib disease in children aged 
less than 5 years decreased by 99%, to less 
than one case per 100,000 children (Briere, 

Rubin, Moro, Cohn, Clark, & Messonnier, 
2014). However, Hib remains a major cause 
of lower respiratory tract infections in infants 
and children in developing countries where 
the vaccine is not widely used (Zar, Madhi, 
Aston, & Gordon, 2013).

Surveillance History
Nationally notifiable since 
1991

Population at Higher Risk
Elderly

Notable Outbreaks
None

Cases Per Year
1

Seasonality
• March-May

• September-December

Caseload
267
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FIGURE 1. Estimated annual incidence (per 100,000 population) of invasive Haemophilus influencae type 
b (Hib) disease in children aged ,5 years – United States, 1980 - 2012 (Adapted from Briere, Rubin, Moro, 
Cohn, Clark, & Messonnier, 2014)
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Epidemiology in Houston
From 2005 to 2014, there have been eight reported cases of 
H. Influenzae, type b. Figure 2 shows the majority of the cases 
were recorded in persons aged 30 years or older. These individ-
uals may not have received a vaccine which became available to 
children in 1990. 
 Hib is very rare in Houston and generally affects the elderly. 
The disease is rare in children and young adults due to the  
effectiveness of the Hib vaccine. Unfortunately, the vaccine 
does not always work, as in the case of one Houston youth 
who contracted the disease in 2010. 
 As the proportion of Houstonians vaccinated against Hib 
grows over time, there should be significantly fewer cases of 
Hib disease reported to the Health Department. The City of 
Houston and the State of Texas currently have an incident rate 
of approximately 0.035 cases per 100,000 residents.
 Vaccination coverage in the United States for Hib is approx-
imately 82%. Texas is also at 82%, while Houston has coverage 
at 85% (DSHS, 2015). 

Public Health Action
Routine vaccination to prevent Hib starting at two months is 
the main prevention activity. Prompt identification, evaluation, 
and treatment of contacts with an oral antibiotic are the major 
control activities adopted by the HHD. The national Hib 
vaccine program helped lower the rate of infection by 99% to 
less than 1 person per 100,000. Despite its lowered incidence 
rate, HHD continues to monitor for invasive Haemophilus 
influenzae because there are other types that are becoming more 
common as type B becomes less frequent. 
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HOUSTON HEALTH DEPARTMENT

INTRODUCTION

Hansen’s disease, more commonly known as leprosy, is  
a chronic infectious  disease usually affecting the skin,  
peripheral nerves, and mucous membranes. The disease is 
caused by a bacterium called Mycobacterium leprae. While 
rare in the United States, there is an average of

Hansen’s Disease

250,000 to 300,000 new cases reported annu-
ally worldwide (World Health Organization, 
2010). 
 Humans are the natural reservoir of 
Mycobacterium  leprae, but new research has 
identified armadillos as carriers as well. One 
in six armadillos found in Texas and Louisiana 
coastal marshes harbor leprosy (Taylor, Vitek, 
Enriquez, & Smedley, 1999). The raw organ, 
flesh or blood of infected armadillos contains 
large numbers of leprosy bacilli and contact 
with armadillos from some low lying envi-
ronments in Louisiana and Texas may present 

some increased risk for human infection 
(Sharma, et al., 2013).      
 Symptoms usually include: symmetric skin 
lesions, nodules, plaques, ulcers on the soles 
of feet, and nosebleeds. There are no skin tests 
available for confirmation; a skin biopsy is 
needed for a definitive diagnosis.
 Hansen’s disease has been a reportable 
condition since 1984. Suspected or confirmed 
cases are to be reported to the Texas Depart-
ment of State Health Services (DSHS) within 
one week. No cases have been reported by the 
Houston Health Department (HHD). 

Disease Transmission
Mycobacterium  leprae multiplies very slowly,  
approximately every 13 days (Hansen’s  
Disease (Leprosy), 2013). The slow replication 
process results in a long incubation period 
and the delayed appearance of symptoms. 
The incubation period ranges between nine 
months to 20 years, with an average of four 
years for tuberculoid leprosy and eight years 
for lepromatous leprosy. 
 Even though most researchers believe that 
the bacterium is spread from person to person 
in respiratory droplets, the mode of transmis-
sion is uncertain and the rate of transmission 
is low (Taylor, Vitek, Enriquez, & Smedley, 
1999). Approximately 95% of the world’s 
population has a natural protection against or 
resistance to the bacteria that causes Hansen’s 
disease. Persons with this resistance will not 
get Hansen’s disease if they are exposed. For 
unknown reasons, a  few people (approximate-
ly 5% of the world’s population) have little or 
no protection to the bacteria (Texas Depart-
ment of State Health Services, 2015).

 People in close contact with untreated, ac-
tive  disease patients are at highest risk. Once 
an infected individual begins treatment, they 
are no longer able to spread the disease. 

Surveillance HIstory
Reportable in Texas since 
1984

Population at Higher Risk
Elderly

Notable Outbreaks: 
None

Cases Per Year
0

Seasonality
None

Caseload
0
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FIGURE 1. Reported cases of Hansen’s disease by year in the United States (Centers for Disease Control and 
Prevention, 2012).

Epidemiology in Houston
There were no cases reported by the HHD. In 2010, Texas 
reported 36 cases (Centers for Disease Control and Prevention, 
2012). 
 Since 1992, the occurrence of Hansen’s disease has been de-
clining in the U.S. (Figure 1). In 2012, among reported cases in 
the US, the age groups that accounted for the most cases were 
adults 25 to 39 years of age (n=19, incidence rate =0.03) and 
40 to 64 years of age (n=21, incidence rate = 0.02) (Centers for 
Disease Control and Prevention, 2012). Confirmed cases occur 
more in males and in Asian/Pacific Islanders and whites more 
often than other racial groups. 

Public Health Action
Houston is one of four locations where the Texas Hansen’s 
Disease Program runs clinics that provide outpatient services 
to individuals with Hansen’s disease. Early diagnosis and 
treatment of Hansen’s disease may prevent the development 
of severe disabilities as well as prevent the spread of the disease 
to close contacts. This infection is treated with certain specific 
antibiotics, which generally take 12 months to two years to 
act. The treatment is very effective. It renders even the most 
severe cases non-infectious within a few days of treatment and 
patients need not be isolated. The disease does not spread easily 
and is not spread through casual contact. A person with  
Hansen’s disease can continue to work and lead an active life.
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INTRODUCTION

Hantavirus was first recognized in the United States in 
1993, in the Four Corners area shared by New Mexico, 
Arizona, Colorado, and Utah. It manifested as a serious lung 
infection, initially referred to as the ‘mystery disease’, and 
was later called Hantavirus Pulmonary Syndrome (HPS)

Hantavirus

Disease Transmission
The incubation period of hantavirus is not 
well known due to the low number of cases; 
past data indicates patients get sick after 1 to 5 
weeks of exposure. In the United States, deer 
mice, cotton rats, rice rats, and white-footed 
mice are the primary rodents that carry the 
virus. House pets such as dogs, cats, and pet 
store rodents are not believed to carry the 
virus. Humans acquire the infection through 
inhalation of rodent droppings, rodent bites, 
or ingestion of contaminated food or water. 
There is no evidence of person-to-person 
transmission (CDC, 2012). 

Epidemiology in Houston
Harris County did not record any cases in 
2014 . Texas recorded 38 cases from 1993 to 
2013. The United States recorded 606 cases, 
during the same time period of which 217 
were fatal. Stateses in the southwestern region, 
such as New Mexico, Arizona, Colorado, and 
California, have the greatest disease burden 
(CDC, 2014).      

Public Health Action
Individuals can prevent hantavirus infection 
by eliminating mice or rats from their homes. 
Any rodent urine or feces contaminated areas 
must be cleaned using a disinfectant or a 
mixture of bleach and water. Holes around 
the house should be sealed (CDC, 2015). Any 
foods should be stored away or discarded in 
a tight-sealed trash can. Animal feed and pet 
food should be stored in tight-sealed plastic 
or metal containers (CDC, 2010). When the 
Houston Health Department is notified of a 
hantavirus case, it initiates an active investi-
gation to identify the source of infection and 
possible contacts with similar symptoms. The 
department recommends consulting a pest/
rodent exterminator if a patient suspects a 
rodent infestation in their home. The depart-
ment continues to educate the public about 
rodent control and the need to maintain 
sanitary conditions.

Surveillance History
Reportable in Texas since 
1994

Population at Higher Risk
• Farmers

• People with direct  
contact to rodents

Notable Outbreaks: 
None

Cases Per Year
0

Seasonality
Summer

Caseload
2
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(CDC, 2012). The infection may also manifest 
as hemorrhagic fever with renal syndrome 
(HRFS), which is the usual presentation in 
Asia and Europe. Hantavirus is found in the 
saliva, urine, and feces of infected rodents, 
which are the natural hosts/reservoirs. 
 Individuals with the disease may experience  
symptoms such as muscle aches, fever, fatigue, 
chills, nausea, vomiting, and  diarrhea (Pring-
le, 2014). The most common symptoms are fe-
ver, chills, and muscle pain. Bodily discomfort, 
diarrhea, and lightheadedness are observed 
in half of patients. Patients may develop low 
blood pressure and shortness of breath due 

to fluid-filled lungs. Patients with the fatal 
form of the disease can develop severe heart 
conditions (CDC, 2012). Hantavirus was fatal 
in 36% of the 606 cases reported to the CDC 
from 1993–2013 (CDC, 2014). 
 In the U.S., most of the infections have 
been caused by Sin Nombre (Four Corners) 
strain. Bayou virus, Black Creek Canal virus, 
and New York virus are the other strains that 
have caused isolated cases. The virus affects all 
races and age groups (Pringle, 2014).  
Hantavirus is to be reported to the health 
department within one week of diagnosis. 
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Heat Related Illness and Mortality

INTRODUCTION

Extreme heat is among the top weather-related causes of 
illness and death in the United States (National Weather 
Service 2016). From 2005 to 2014, the ten year average for 
heat related deaths was 124 in the U.S. (National Weather 
Service 2015). Heat related illness (HRI) and heat related
mortalities (HRM) occur mainly during the 
summer season, between May and September. 
HRIs and HRMs typically occur under  
conditions that involve extreme heat and 

when the body is not able to cool off naturally. 
Morbidity and mortality due to heat exposure 
is preventable.   

Description of Condition
A heat related illness occurs when an individ-
ual is seen in an emergency center for heat 
cramps, heat exhaustion, heat syncope, or 
heatstroke during the summer season. HRIs 
are tracked and monitored through syndromic 
surveillance of emergency center visits. 
 Heat related mortalities (HRM) are deaths 
that result from exposure to excessive heat or 
deaths that list hyperthermia as the underly-
ing cause or contributing factor. HRMs are 
reported to the Houston Health Department 
by the Harris County Forensic Institute.
 Risk factors for HRI and HRM include 
older adults, young children, and persons with 
chronic medical conditions (CDC 2006). 

Individuals that work outdoors in hot en-
vironments are at increased risk for HRI or 
HRM (CDC 2014) . HRM occurs more often 
among men compared to women. In addition, 
risk factors also include places such as houses 
with little to no air conditioning, construction 
sites, and cars (CDC 2015). 
 It is unclear what impact global warming 
will have on HRI and HRM. Global warming 
has been measured and monitored for the past 
50 years and with an increase in the number 
and magnitude of heat waves an increase 
in morbidity and mortality resulting from 
climate change is a possibility (IPCC 2007). 

Surveillance History
 

Population at Higher Risk
 
Notable Outbreaks
 

Cases Per Year
 
Seasonality
 
Caseload
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Epidemiology in Houston
In Houston, HRI and HRM surveillance activities are con-
ducted during the Spring and Summer months. From 2003 to 
2014, there were a total of 50 HRMs due to heat exposure in 
the Houston area. The year with the highest count was 2011. 
On average there were 7 deaths per year during the reporting 
period. Based on 2013 to 2014 data, heat related deaths are 
more likely to occur when the average maximum temperatures 
are above 90 degrees Fahrenheit. From 2009 to 2014, there 
were a total of 1,154 visits to emergency centers for HRI (Ta-
ble 3). The highest number of emergency center visits due to 
HRI is generally in September. 

Public Health Action
Public health provides health education to remind individuals 
that heat exposure can be avoided. Individuals can take preven-
tion measures such as: 

1. Stay hydrated with water, avoid sugary beverages

2. Stay cool in an air conditioned area

3. Wear light weight, light colored loose fitting clothing 

The Occupational Safety and Health Administration (OSHA) 
requires that employers provide employees a work environment 
free of recognized hazards that may cause death or serious 
physical harm to the employee (United States Department of 
Labor 1970).  
 Employers can prevent heat exposure in the workplace 
through the implementation of heat illness prevention pro-
grams. CDC’s National Institute for Occupational Safety and 
Health guidance for employers includes information on accli-
matization, work-rest schedules, adequate hydration, indices 
for monitoring environmental heat stress (including wet bulb 
globe temperature), and other recommendations that can be 
used for developing a heat illness prevention program (CDC 
2014).

MISSING: MORTALITY COUNT MISSING: DEATH BY MONTH

FIGURE 2. FIGURE 1. Heat related illness and mortality case count.
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FIGURE 3. 
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Hemolytic Uremic Syndrome

INTRODUCTION

Hemolytic Uremic Syndrome (HUS) is a severe complication 
from diarrheal illness caused by shiga-toxin producing  
bacteria such as Escherichia coli or Shigella. Persons with 
HUS experience acute renal failure shortly after having  
recovered from a diarrheal illness. Approximately 2-15% 
of E. coli O157:H7 cases progress to HUS 
(Tserenpuntsag, Chang, Smith, & Morse, 
2005).
 The progression to HUS is associated 
with patients ill with diarrhea and elevated 
white blood cells, protein and occult blood 
in the urine, and children under the age of 
5 (Tserenpuntsag, Chang, Smith, & Morse, 
2005). Persons who are ill with diarrhea and 
with these risk factors should be under the 

close supervision of a physician as HUS can 
be deadly.  
 HUS is characterized by the acute onset of 
anemia, renal injury, and low platelet count. 
Most cases of HUS occur after a period of 
diarrhea. Often the diarrhea is bloody. A case 
is diagnosed as HUS when it meets both the 
laboratory criteria and begins within three 
weeks following the onset of an episode of 
acute diarrhea. 

Disease Transmission
HUS is a complication of a pre-existing bac-
terial infection. E. coli O157:H7 causes about 
90% of HUS in the United States (Heymann, 
2008). While the bacteria that causes HUS 
are transmittable, and the diseases therefore 
contagious, HUS itself is not transmittable or 
contagious. 

Epidemiology in Houston
Since 2004, only two cases of HUS have 
been reported to the HHD. Both occurred in 
2011. This is likely an underestimate as there 
have been 346 cases of STEC reported to the 
HHD. Assuming 2-15% of the STEC cases 
go on to develop HUS, one would expect to 
see approximately 7-52 cases of HUS report-
ed.
 The diagnosis of HUS is based on laborato-
ry data. Anemia (low count of red blood cells) 
and a low platelet count can be measured by 
laboratory tests of a patient’s blood. There is a 
specific pathology of red blood cells associated 
with HUS, seen by examination of a blood 
smear under a microscope. The blood cells 
assume the shape of a helmet. A urine analysis 
can reveal protein and blood in the urine, 
which would indicate HUS. 

Public Health Action
In order to control the disease, the HHD 
Bureau of Epidemiology advises households 
and restaurants to strictly follow appropriate 
food safety protocols. Preventing illness from 
bacterial foodborne diseases is the best way to 
prevent HUS. Measures to minimize contami-
nation with E. coli include:

• Consume only pasteurized milk and dairy 
products.

• Irradiate beef or heatthoroughly during 
cooking, especially ground beef, to 155 °F 
for at least 15 seconds.

• Chlorinate public water supplies and swim-
ming pools.

• Provide adequate hygiene and sanitation in 
childcare centers.

 HHD has worked diligently to contain the 
spread of E. coli. While reported case counts 
for the disease are up, it is believed that much 
of the increase is attributable to increased 
surveillance and awareness in the medical 
community and not to an actual increase in 
the number of persons contracting the disease.

Surveillance History
Nationally notifiable since 
1995

Population at Higher Risk
• People with diarrhea,  

elevated white blood 
cells, and protein and 
occult blood in their 
urine.

• Children under 5

Notable Outbreaks
None

Cases Per Year
0 per year

Seasonality
None

Caseload
2
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Hepatitis A

INTRODUCTION

Hepatitis A is a liver infection caused by the hepatitis A 
virus (HAV). It can range in severity from a mild illness 
lasting a few weeks to a severe illness lasting several months. 
More than 80% of adults with HAV have symptoms that 
last less than two months. Infected persons may experience
jaundice of the eyes and skin, pale stool, 
brown urine, abdominal pain, loss of appetite, 
lack of energy, nausea, vomiting, and fever.  
According to the Texas Department of State 
Health Services, up to 70% of illness in  
children younger than six years old is likely 
to be asymptomatic. In older children and 
adults, infection is usually symptomatic, with 
up to 70% having jaundice, or yellowing of 

the skin and eyes. Antibodies produced in  
response to HAV last for life and protect 
against reinfection. Additionally, a two-dose 
vaccine has shown great efficacy in preventing 
infection. A confirmed case is one that meets 
the clinical case definition and occurs in a per-
son who has either a laboratory confirmation 
or an epidemiological link with a person who 
has laboratory-confirmed HAV.

Disease Transmission
Hepatitis A is frequently passed from person 
to person by the fecal-oral route, often by 
consumption of contaminated food or water. 
It is not surprising that it occurs frequently in 
children who are less likely to practice proper 
hand-washing techniques. Daycare- and 
school-aged infected children without symp-
toms may cause transmission of the disease 
to a cluster of people in these group settings 
(CDC, 2015). Additionally, food handlers and 
caregivers may pass this virus to others during 
food preparation. People may also become 
ill by ingesting raw shellfish, such as oysters, 
which may be harvested from contaminated 
surface waters. There are usually food alerts 
sent to the public when this occurs.
 Infection can also occur among specific 
high risk groups such as men who have sex 
with men and injection drug users (CDC, 
2015). Providing educational information to 
high-risk groups may aid in preventing the 
disease. Other risks include healthcare provid-
ers and caregivers who may acquire the virus 
through patient care and individuals who are 
immunocompromised. 
 The virus has a 15- to 50-day incubation 
period (28-day average), in which the person 

does not show symptoms. Hepatitis A does 
not result in chronic infection, unlike hepatitis 
B and C. Once infected, hepatitis A is rarely 
fatal, and only palliative care is recommended. 
Following infection, immunity conferred by 
the disease is life-long. 

Surveillance History
Nationally notifiable since 
1966
Population at Higher Risk
• Travelers in endemic 

areas

• School-aged children

• Injection drug users

• Men who have sex with 
men

Notable Outbreaks
None

Cases Per Year
10 per year

Seasonality
Spring and summe

Caseload
3,087

SURVEILLANCE 
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Epidemiology in Houston

In Houston, there has been a decrease in disease occurrence 
beginning in 1995 when the vaccination of school children 
began. This decrease can be seen in Figure 1. HHD investigat-
ed 99 cases of hepatitis A from 2005 to 2014. The disease rate 
decreased from 1.6 per 100,000 in 2005 to 0.5 per 100,000 
in 2014, with the lowest rate observed in 2011. HHD noticed 
a slight increase in reporting in 2008. This trend is consistent 
with national statistics on HAV. No cases of hepatitis A result-
ed in death during this period; however, the morbidity was 
frequently associated with hospitalizations. We observed older 
patients and those with chronic liver disease were more likely to 
be hospitalized for hepatitis A infection.
 Hepatitis A still occurs in the United States, although not as 
frequently in recent years.

Public Health Action
The Hepatitis A virus is a high-priority notifiable condition 
because the source of exposure to the virus can be a common 
source exposing many people, such as a food handler or a 
daycare worker. In either scenario, it is a public health priority 
to stop the transmission of the virus to other people that come 
in contact with the confirmed case. Therefore, public health 
surveillance for hepatitis A is an ongoing effort.
 The Houston Health Department investigates all reported 
cases of hepatitis A and adheres to national and state guidelines 
to provide correct prevention and control measures. The Bureau 
of Epidemiology obtains a list of all contacts of confirmed cases 
and provides recommendations and prophylaxis. Disease  
control efforts then focus on providing PEP. Additionally,  
Epidemiology works closely with Consumer Health and  
Immunizations to ensure restaurants and other service locations 
are safe and to provide vaccines in prevention and outreach 
efforts.
 The two-dose series of hepatitis A vaccine is the best way to 
prevent HAV infection and is nearly 100% effective at protect-
ing against acquiring the infection. The vaccine is part of the 
recommended childhood vaccination schedule by the Advisory 

FIGURE 1. Hepatitis A cases reported to HHD, by year

Hepatitis A In  
A Food Handler

During the summer 
of 2014, a 27 

year-old male food 
handler who worked 
as a bartender at a 
local entertainment 
venue was confirmed 
to have an infection 
with hepatitis A 
virus. He was likely 
exposed to the virus 
four weeks prior to 
the onset of symptoms during a missionary trip to Mexico. 
The individual was seen by a healthcare provider who 
failed to identify hepatitis A, and he returned eight days 
later for a repeat assessment. During the second visit, he 
was found to have clinical symptoms, including nausea, 
vomiting, diarrhea, and jaundice of the eyes. The labora-
tory results indicated active infection and met the case 
definition for acute hepatitis A virus infection. The Bureau 
of Epidemiology received a report of the case with only 10 
days to provide PEP to the contacts of the person within 
the required timeframe.
 A public health plan for a PEP clinic was developed to 
prevent and control further transmission of hepatitis A 
virus to the individual’s coworkers and the public. The 
plan included efforts from Immunizations, Public Rela-
tions, Consumer Health, and the Texas Department of 
State Health Services. On the 14th day after exposure, the 
line list of employees who worked with the patient was 
received from the entertainment venue. All 37 employees 
of the catering company/entertainment venue were in-
formed verbally and in writing about the plan, and the PEP 
clinic was scheduled within the timeframe for providing 
PEP.  
 The Epidemiology, Consumer Health, and Immunization 
staff visited the venue where the catering services are 
provided, and the department provided information on 
hepatitis A and offered coworkers of the bartender the 
opportunity for prophylaxis. All individuals identified as 
being within the PEP window and needing PEP from the 
health department attended the clinic session. 
 The original individual recovered fully within three 
weeks. The catering company monitored all employees for 
symptoms for 50 days, the maximum incubation period, 
during which no employees developed symptoms. This 
case is a reminder that public health plays a vital role in 
taking decisive action to prevent continued transmission 
of diseases in the community. The staff and resources of 
the health department make it possible to quickly mobi-
lize clinical infrastructure and operationalize prevention 
and control measures in the event of a disease outbreak.
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Committee on Immunization Practices 
(ACIP). Additionally, the vaccine is rec-
ommended for persons who are at high 
risk for getting HAV infection and those 
who could get seriously ill if infected. 
These include all children aged one year 
or older, household contacts of infected 
persons, travelers to countries where 
hepatitis A is common, family and care-
givers of adoptees from countries where 
hepatitis A is common, men who have 
sex with men, users of recreational drugs 
(whether injected or not), people with 
chronic liver disease (including hepati-
tis B or hepatitis C), and people with 
clotting-factor disorders. 
Following exposure to the virus from a 
person confirmed to have HAV, post- 
exposure prophylaxis (PEP) is available 
and highly effective at preventing the 
spread of the virus. PEP consists of a 
single dose of immunoglobulin G to 

exposed persons within 14 days of expo-
sure. This intervention has been shown 
to be approximately 97% effective at 
preventing symptomatic disease (Novak 
& Bell, 2007).
 It is also important to practice good 
hygiene including hand-washing after 
using the bathroom, changing diapers, 
and before preparing or eating food. 
Proper hand-washing decreases the 
likelihood of spreading and contracting 
the virus. This is especially important 
for those working in the food service 
industry, schools, daycare centers, group 
homes, and other settings where large 
numbers of people are served. Further-
more, ensuring sanitary conditions in 
food preparation areas and routinely 
disinfecting surfaces can help prevent 
disease transmission.
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INTRODUCTION

Hepatitis B is a contagious infection of the liver caused by 
the Hepatitis B virus (HBV). Hepatitis B infections are 
categorized into two stages, acute or chronic. The younger a 
person is when exposed to HBV, the greater the likelihood 
that the acute infection will develop into a chronic one. 

Hepatitis B & D

Disease Transmission
HBV can be transmitted when blood or 
bodily fluids from an infected person enters 
the body of a person who is not immune. 
The incubation period for the disease ranges 
from 60 to 150 days, with symptoms usually 
presenting 90 days after being exposed with 
HBV. 
 HBV can be transmitted during certain 
high risk behaviors such as: sexual contact 
with an infected individual, sharing contam-
inated needles during intravenous drug use, 
through needle sticks or sharps exposure on 
the job, or from an infected mother to her 
baby during birth. HBV cannot be spread 
through food or water, breastfeeding, hugging, 

Specifically, the chances of an acute exposure 
developing into chronic hepatitis B is 90% 
for newborns born from chronically infected 
(HBeAg-positive) mothers, 25% to 30% for 
infants and children under 5 and less than 5% 
for adults (Lok & McMahon, 2007).   
 Hepatitis D is a liver infection caused by 
the Hepatitis D virus (HDV). Hepatitis D 
can only occur in individuals who are infected 
with the Hepatitis B virus because HDV 
requires the helper function of HBV to repli-
cate. It is an uncommon disease in the United 
States. There is no vaccine for Hepatitis D, 
but it can be prevented in persons who are  
not already HBV-infected by Hepatitis B 
vaccination (CDC, 2015).
 The presentation of symptoms for both 
acute and chronic hepatitis B varies depending 
on age and health status of the individual. 
Children aged 5 years or below and newly  
infected immunosuppressed adults are  
asymptomatic; whereas 30%–50% of persons 

aged ≥5 years have initial signs and symptoms 
(CDC, 2015). Acute hepatitis B infections 
are short-term illnesses that develop within 
6 months of exposure to HBV. Symptoms of 
acute hepatitis B are: jaundice, fatigue, mild 
fever, flu-like illness, abdominal pain and 
loss of appetite. Acute hepatitis B infection 
develops into chronic hepatitis B infection in 
some people if the HBV is not cleared by the 
body. Chronic Hepatitis B infections present 
with differing symptoms ranging from being 
asymptomatic to various, more severe liver 
diseases.  
 Acute hepatitis B, Hepatitis B identified 
prenatally or at delivery (acute & chronic), 
and perinatal hepatitis B (HBsAg-positive 
infants 24 months old or less) are reportable 
conditions. Cases of acute hepatitis B are to 
be reported to local health departments within 
1 week. Perinatal hepatitis B cases are to be 
reported within 1 work day, and prenatal cases 
are to be reported within 1 week. 

Surveillance History
Reportable in Texas as 
“serum heaptisis during 
the 1960’s

Population at  
Higher Risk
Men between 35-64 years 
of age

Notable Outbreaks
None

Cases Per Year
Hepatitis B: 29 per year
Hepatitis D: 0 per year

Seasonality
None

Caseload
21,433

SURVEILLANCE 
SUMMARY
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kissing, hand holding, coughing or sneezing. Pregnant women 
who are infected with HBV and do not take preventative 
measure frequently transmit the disease to their babies. Many 
of these babies develop life-long infections, and complications 
such as liver cirrhosis, hepatocellular cancer and liver failure.
Hepatitis D has similar risk factors and mode of transmission 
to that of hepatitis B. The Hepatitis D virus most often infects 
intravenous drug users.
 
Epidemiology in Houston
During the period under review (2005-2014), a total of 292 
cases of acute hepatitis B were reported to HHD. This value 
likely does not reflect the true burden of acute infection in 
Houston, as both acute and chronic hepatitis B are underre-
ported nationally (CDC, 2015).
 The average yearly rate of reported cases for males was higher 
than for females.  Males showed higher rates than females in 
every year of the review period except in 2009. Both males and 
females experienced their highest rates in the years of 2005, 
2007, and 2011, as seen in Figure 1.

 The HHD participates in the Texas Perinatal Hepatitis B 
Prevention Program (a program run by the HHD’s Bureau 
of Immunization). This program aims to prevent the vertical 
transmission of HBV infection. In 2014, 233 cases of HBV 
were investigated by the Bureau of Immunization. This number 
is greater than those in previous years as result of the Bureau’s 
recent access to both a city and state electronic surveillance 
system (NBS). Access to these systems has allowed the Bureau 
to conduct real-time investigation of positive HBsAg mothers.

Public Health Action
Hepatitis B is a vaccine preventable condition. Prevention is  
crucial because of the complexity and cost of treatment.  
Hepatitis B vaccination is recommended for all infants, chil-
dren, and adults. The vaccine is given in 3 to 4 doses over a 
6-month period. All doses are required for maximum protec-
tion. All pregnant women should be tested early in pregnancy 
to determine if they are infected with HBV. If the blood test 
is positive, the baby should receive post exposure prophylaxis 
(consists of vaccination and hepatitis B immune globulin) at 
birth. 
 The HHD starts active surveillance after receiving a positive 
HBV laboratory test or case report that indicates acute hepati-
tis B. The acute cases are followed up for more information and 
referral to the Texas Perinatal Hepatitis B Prevention Program. 
 The Texas Perinatal Hepatitis B Prevention Program aims to 
prevent transmission of HBV infection from mother to infant. 
It does so by (1) ensuring the screening of all pregnant women 
for the hepatitis B surface antigen (HBsAg), (2) reporting and 
tracking of HBsAg-positive pregnant women, (3) ensuring 
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FIGURE 1. Hepatitis B (acute) case rate by sex. 

FIGURE 3. Hepatitis B (acute) case rate of infection by race.

FIGURE 2. Hepatitis B (acute) case rate by age. The ages between 30 and 49 years 
had the highest rates during the review period.  The lowest rates were seen between 
ages 1 through 19 as seen in Figure 2.

Generally, Asian and Black/African American races had the 
highest rate in every year of the review period. Figure 3 shows 
Asians had no reported cases in five of the review period’s years, 
which is contrary to the other years of the review period and also 
the endemnicity of hepatitis B infection in Asia. However, this 
low number among Asians can be due to the fact that only acute 
HCV is reportable in Texas. 
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INTRODUCTION

Hepatitis C is a contagious liver disease caused by an  
infection with the Hepatitis C virus (HCV). The virus was 
first discovered in 1989, and is currently a major health 
problem affecting an estimated 2% worldwide (185 million 
individuals) (Kohli, Shaffer, Sherman, & Kottilil, 2014). 

Hepatitis C

Over the past five years, new drugs have been 
approved for the treatment of HCV infection. 
These drugs allow for simplified and short-
ened treatments, and increased tolerability 
and efficacy than standard therapy. Remaining 
obstacles include access to appropriate care 
and treatment, and development of a vaccine 
(Webster, Klenerman, & Dusheiko, 2015).
 HCV infection is primarily spread through 
blood products (blood of an infected person 
coming in contact with someone who is not 
infected). HCV infection is the most com-
mon blood borne infection in the United 
States (Kanwal, Lok, & El-Serag, 2013).  
Today, most people become infected with the 
Hepatitis C virus by sharing needles or other 
equipment to inject drugs. Before 1992, when 
widespread screening of the blood supply be-
gan in the United States, Hepatitis C was also 
commonly spread through blood transfusions 
and organ transplants (www.cdc.gov, 2015) 
(Jou & Muir, 2012) (Chan, 2014) (El-Serag, 
2012). Other modes of transmission are sexual 
contact and vertical transmission (Feeney & 
Chung, 2014). 
 Hepatitis C can be either “acute” or “chron-
ic.” Acute HCV infection is a short-term 
illness that occurs within the first 6 months 

after someone is exposed to the Hepatitis 
C virus (www.cdc.gov, 2015).  Most people 
(70%–80%) with acute Hepatitis C do not 
have symptoms (Webster, Klenerman, & Du-
sheiko, 2015) (www.cdc.gov, 2015). Yet some 
people experience symptoms consistent with 
acute viral hepatitis (fever, nausea, vomiting, 
abdominal pain, dark urine, clay-colored 
bowel movements, joint pain) and jaundice  
(a yellowing of the skin or eyes) (Texas 
Department of State Health Services, 2015). 
Approximately 15-20% of patients are able 
to clear acute HCV infection spontaneously 
(without treatment), and 80% of patients’ 
progress to chronic (long-term) HCV infec-
tion (Nelson, et al., 2011) (Webster,  
Klenerman, & Dusheiko, 2015).  
 Chronic HCV infection is a long-term 
illness that occurs when the Hepatitis C virus 
remains (the virus is detectable six months 
after infection (Feeney & Chung, 2014)) in a 
person’s body. Chronic HCV infection lasts a 
lifetime and leads to liver fibrosis (scarring of 
the liver) and eventually, cirrhosis (scarring of 
the majority of the liver), and decompensated 
cirrhosis (Webster, Klenerman, & Dusheiko, 
2015). Factors that increase disease pro-
gression include alcohol intake, older age at 

SURVEILLANCE 
SUMMARY
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Surveillance History
Acute Hepatitis C  
reportable in Texas since 
1992

Population at Higher Risk
• Persons with blood 

transfusions, blood 
products, or organ dona-
tions before June 1992

• Healthcare workers

• Injection drug users

• Infants born to HCV- 
infected mothers

Notable Outbreaks: 
None

Cases per year
294

Seasonality
None

Caseload
35,473
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infection, obesity, co-infections with human immunodeficien-
cy virus (HIV) or hepatitis B virus (HBV), and being male 
(Chan, 2014). Approximately 20% of chronic HCV patients 
develop cirrhosis within 25 years (Chan, 2014). The percentage 
of HCV-infected individuals with cirrhosis in the United States 
is expected to reach a peak of 45% in 2020 (Kanwal, Lok, 
& El-Serag, 2013). Cirrhosis is a risk factor for liver cancer 
(hepatocellular carcinoma) (El-Serag, 2012). About 25% of 
patients with cirrhosis develop hepatocellular carcinoma and/
or decompensated liver disease (Kohli, Shaffer, Sherman, & 
Kottilil, 2014). HCV-induced cirrhosis is the most common 
indication for liver transplantation in the United States (Kohli, 
Shaffer, Sherman, & Kottilil, 2014). Individuals with chronic 
HCV infection have a decreased quality of life compared with 
the general population (Webster, Klenerman, & Dusheiko, 
2015).
 In Texas, acute Hepatitis C cases became reportable in 1992 
(Texas Department of State Health Services, 2015). Since 
2005, Texas has reported less than 100 cases of acute hepatitis 
C each year, with a historic low of 28 cases reported in 2013. 

Disease Transmission
HCV infection can be transmitted through (1) blood products 
(including injected drug use), (2) sexual contact, or (3) verti-
cally (from mother to child) (Feeney & Chung, 2014).
 Sexual intercourse is another method of transmission, and 
persons in long-term monogamous partnerships have a lower 
risk (0%–0.6% per year) than persons with multiple partners 
or those at risk for sexually transmitted infections (0.4%–1.8% 
per year) (Jou & Muir, 2012).  Men who have sex with men 
are also at increased risk (Jou & Muir, 2012).
 The rate of vertical transmission (the third method of 
HCV transmission) ranges from 3% to 10% (Cottrell, Chou, 
Wasson, Rahman, & Guise, 2013) (Jou & Muir, 2012).  Risk 
for HCV transmission to the neonate increases by 4- to 5-fold 
when the mother has both HCV and HIV infection (Jou & 
Muir, 2012). Mother-to-infant transmission is the leading 

cause of childhood hepatitis C infection, with up to 4,000 new 
cases reported each year in the United States (Cottrell, Chou, 
Wasson, Rahman, & Guise, 2013).
 The diagnosis of acute hepatitis C virus (HCV) infection 
is based on the detection in serum or plasma of HCV RNA, 
anti-HCV IgG, and elevation of alanine aminotransferase 
levels. However, none of these markers alone or in combina-
tion can be used to identify acute infection, since they may also 
be detectable during the chronic phase of infection. Identify-
ing acute infections is important because it serves to describe 
modes of transmission and to detect and control outbreaks. 

Epidemiology in Houston
Though only acute HCV infection is reportable in Texas, the 
Houston Health Department currently receives electronic lab 
results for both acute and chronic cases of Hepatitis C. Based 
on these lab results, the average number of cases reported 
was 2,816 per year from 2009 to 2014 with males being at 
least 40% greater than females as seen in Figure 1. In 2013 
and 2014, the number of reported cases was greater amongst 
individuals within the age range of 50 to 59 years, which can 
be seen in figure 2. 
 Hepatitis C can be observed in all residential ZIP codes 
of Houston/Harris County, as seen in Figure 3. The map is 
a reflection of where baby boomers who undergo testing for 
hepatitis C reside and not a reflection of where the disease was 
contracted. Individuals with the disease likely contracted the 
virus 1-3 decades ago.
 In the United States, there were an estimated 29,718 cases 
of acute hepatitis C virus infections reported in 2013. Approx-
imately 2.7 million persons in the United States have chronic 
HCV infection. Infection is most prevalent among those 
born during 1945–1965 (Jou & Muir, 2012), the majority of 
whom were likely infected during the 1970s and 1980s when 
rates were highest. Most of those chronically infected persons 
remain undiagnosed because they don’t look or feel sick, and 
have been infected for more than 20 years (Kanwal, Lok, & 
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FIGURE 3. Reported Hepatitis C cases in Houston/Harris County.

El-Serag, 2013) (www.cdc.gov, 2015). Because most chronical-
ly infected persons are unaware of their diagnosis, the CDC 
recently recommended HCV screening for all persons born 
between 1945 and 1965 (Liang & Ghany, 2013).

Public Health Action
The HHD receives approximately three thousand lab results 
of positive HCV infection (2010 to 2014) annually, mostly 
of those chronically infected for the past 20 years. This large 
number represents a continuation of a great health burden that 
has been faced by the city of Houston since 1995. The number 
of reported cases of HCV infection grew during the period of 
1995 (390 cases) to 2004 (2,915 cases) (Houston Department 
of Health, 2005).
 In June 2005, Houston mayor Bill White formed the Hep-
atitis C Task Force to address concerns of groups that wanted 
more attention given to the disease. The Task Force offered the 
HHD $75,000 to construct an epidemiologic profile of the 
disease in Houston. HHD accepted the contract to conduct a 
retrospective HCV surveillance project (later called ‘Enhanced 
Hepatitis C Project’). The primary goal of the project was to 
obtain an epidemiologic profile of a representative sample of 
the hepatitis C-affected population of Houston. The profile was 
to include demographic, socioeconomic, behaviors/risk factors, 
co-morbidity, health outcomes, access to care, receipt of treat-
ment, and quality of life data. These data were to be collected 
via medical record abstraction and phone interview of each 
individual of a new sample of HCV-infected patients created 
every six months (sampling being limited to 200 patients every 
6 months began sometime between 2013 and 2014). Each sam-
ple was created using random sampling, stratified by zip code. 
The first sample was taken from the cases received during the 

latter half of the year 2004. A second goal of the project was to 
educate medical providers on the importance of hepatitis C sur-
veillance and disease reporting to the health department. The 
HCV surveillance project also aimed to assess the completeness 
of case reporting through the existing passive reporting system. 
The HCV surveillance project also would encourage physician 
registration and membership in a new Hepatitis C Sentinel 
Physician Network for the City of Houston, to improve the 
quality of reported data. This project is currently active.
 Prevention interventions (i.e. education on safe sex practices, 
or getting injection drug users into treatment programs) require 
ongoing surveillance and analysis of acutely infected persons 
(Kleevens, Liu, Roberts, Jiles, & Holmberg, 2014) (Kanwal, 
Lok, & El-Serag, 2013).
 No vaccine exists to prevent HCV infection. Thus the only 
way to prevent the spread of the disease is to focus on risk 
reduction (e.g. injection drug use or high risk sexual practices) 
through counseling of (1) high-risk non-infected individuals, 
(2) already infected individuals (counseling can reduce HCV 
transmission and progression of the infection), and (3) treat-
ment of infected individuals.
 Though no effective vaccine exists, HCV infection is poten-
tially curable. Therapy for hepatitis C is undergoing a revolu-
tion. A greater understanding of the HCV has enabled efforts 
to improve efficacy and tolerability of HCV treatment (Au & 
Pockros, 2014). Several new drugs against the hepatitis C virus 
have reached the market and many others are in the end stages 
of development (Chan, 2014) (Kohli, Shaffer, Sherman, & 
Kottilil, 2014). However, the high cost of these new agents may 
be the biggest challenge to their implementation (Feeney & 
Chung, 2014).
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INTRODUCTION

Hepatitis E is a liver infection caused by the hepatitis E virus 
(HEV). It is a self-limited disease that does not result in 
chronic infection. While uncommon in the United States, 
hepatitis E is common in many parts of the world. One of 
the unique characteristics of HEV is that itdisplays different

Hepatitis E

Disease Transmission
Hepatitis E virus is usually spread by the 
fecal-oral route. The most common source of 
HEV infection is fecal contaminated drinking 
water. In developing countries, HEV geno-
types 1 and 2 are spread by fecal contaminated 
drinking water. In developed countries spo-
radic cases of HEV genotype 3 have occurred 
following consumption of uncooked/under-
cooked pork or deer meat. Consumption of 
shellfish was a risk factor in a recently de-
scribed 2008 outbreak in a cruise ship. HEV 
genotype 4, detected in China, Taiwan and 
Japan, has also been associated with foodborne 
transmission. People living in refugee camps 
or overcrowded temporary housing after natu-
ral disasters can be particularly at-risk. When 
symptoms occur, they usually develop 15 to 
60 days (mean 40 days) after exposure. There 

is a possibility of zoonotic spread of the virus. 
HEV RNA (genotypes 3 and 4) 

clinical and epidemiologic profiles depending 
on where the infection is acquired which is 
mainly due to the viral genotype. There are 
four genotypes of HEV, each displaying differ-
ent epidemiological and clinical characteristics 
between developing and developed countries.
 In the United States, when symptomatic 
hepatitis E does occur, it is usually the result 
of travel to a developing country where 
hepatitis E is endemic. Increasingly, sporadic 
hepatitis E cases not associated with travel 
have been identified in developed countries. 
No clear exposure was identified for these do-
mestically acquired (non-travel related) cases. 
In most cases of an acute hepatitis infection, 
people recover fully. However, it can run a 
more aggressive course in pregnant women 

(Viral Hepatitis - Hepatitis E Information, 
2015).
 Hepatitis E infection produces a clinical 
picture similar to hepatitis A virus (HAV) 
infection. While both infections are self-limit-
ed, HEV differs from hepatitis A with a lower 
rate of person-to-person transmission. The 
diagnosis of HEV infection depends on clini-
cal and epidemiological features and exclusion 
of other causes of hepatitis, particularly HAV. 
Hepatitis E is diagnosed by screening for IgM 
anti-HEV in patients presenting with signs 
and symptoms of acute hepatitis.
 Hepatitis E mortality in the general popula-
tion ranges from about 1-3% (Heseltine,  
March 2012). Increased morbidity and 
mortality is found in patients with underlying 
liver disease (Heseltine, March 2012).

Surveillance History
Reportable in Texas since 
1992

Population at Higher Risk
Travelers to endemic areas

Notable Outbreaks: 
None

Cases Per Year
0

Seasonality
None

Caseload
67

SURVEILLANCE 
SUMMARY
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had been extracted from pork, boar, and 
deer meat. Foodborne infection could 
occur from consumption of uncooked/
undercooked meat or organs from 
infected animals (Viral Hepatitis -  
Hepatitis E Information, 2015).

Epidemiology in Houston
In Houston, there were three cases of 
hepatitis E reported to HHD between 
2005 and 2014. One of the three cases 
was a 60-year-old woman who presented 
with elevated liver enzymes and acute 
icteric hepatitis to a Houston hospital 
after a recent trip to India. She had 
significant jaundice and abdominal pain. 
After extensive laboratory work was 
carried out, the laboratory and radiol-
ogy reports revealed acute hepatitis E 
infection. HHD investigated the case 
to ensure there was no further spread of 
the disease. The patient was discharged 
in a stable condition and advised not to 
return to work until two weeks after her 
discharge. 
 Hepatitis E is rare in the United 
States, though studies have indicated 
that a high portion of the general public 
have antibodies to the virus. When a 
person contracts hepatitis E in the U.S., 
it is usually due to travel to a country 
where the virus is common (Viral  
Hepatitis - Hepatitis E Information, 
2015). 

Public Health Action
Prevention of hepatitis E relies primarily 
on good sanitation and the availability 
of clean drinking water. Travelers to de-

veloping countries may reduce their risk 
of infection by not drinking unpurified 
water. Boiling and chlorination of water 
will help inactivate HEV. Avoiding raw 
pork and venison can reduce the risk of 
HEV genotype 3 transmission. Immune 
globulin is not effective in preventing  
hepatitis E. There is currently no FDA- 
approved vaccine for hepatitis E in the 
United States, however, a recombinant 
vaccine was recently approved for use in 
China.
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Human Immunodeficiency Virus

INTRODUCTION

HIV/AIDS is a global pandemic, and the number of  
people living with HIV continues to increase. Human  
immunodeficiency virus (HIV) is a retrovirus that infects 
and kills the cells of the immune system called CD4 cells 
(often called T cells), a specific type of white blood cells and
key infection fighters. Upon infection, the 
virus replicates itself continuously and eventu-
ally the immune system deteriorates and loses 
its ability to fight off infections and progresses 
to the disease called acquired immunodefi-
ciency syndrome (AIDS). AIDS is a group of 
serious illnesses and opportunistic infections. 
Untreated, HIV infected persons may develop 
AIDS after a period of time, from several 
months to over 15 years. General symptoms 
of AIDS include chills, fever, sweats, swollen 
lymph glands, weakness, and weight loss. 
There is no cure for HIV/AIDS. However; 
with the advent of HIV medications, people 
can now live longer and healthier lives.
 HIV has a two stage disease progression 
prior to becoming AIDS: acute infection 
(primary HIV infection) and clinical latency 
(chronic HIV infection). Acute infection 
occurs within 2 to 4 weeks after contracting 
HIV. Individuals at this stage may develop 
flu-like symptoms as a result of the body 
attempting to fight off the HIV infection. An 
infected individual is most infectious at this 
stage because large amounts of HIV are being 
produced in the body (Centers for Disease 
Control and Prevention, 2015). Chronic 
HIV infection develops after the body begins 
to produce antibodies and the level of HIV 
virus in the body decreases. The person is still 
infectious during this stage and may have no 
symptoms. Left untreated, virus reproduction 
may increase and CD4 levels decrease  
eventually progressing to AIDS.
 Medicine to treat HIV, known as  
antiretroviral therapy (ART), can treat 
individuals at all stages of the disease if taken 
correctly and consistently. Treatment can also 
slow or prevent progression from one stage to 

the next. It can also dramatically reduce the 
chance of transmitting HIV to someone else. 
 AIDS was recognized in 1981 and HIV was 
isolated in 1984, and was soon determined to 
be the cause of AIDS. The Centers for Disease 
Control and Prevention (CDC) developed 
a case definition for national surveillance 
purposes. According to the most recent 2014 
case definition, an individual infected with 
HIV is considered to have AIDS once the 
CD4 cell levels fall below 200 cells/mm3 of 
blood (or a CD4 <14% if a CD4 count is not 
available). In addition, a case of AIDS can be 
defined by the occurrence of specific opportu-
nistic infections or cancers in an HIV-infected 
person.  
 People with AIDS have such a compro-
mised immune system that they are at greater 
risk for a number of severe illnesses, called 

Surveillance History
AIDS reportable in Texas 
since 1983, HIV reportable 
in Texas since 1999

Population at Higher Risk
• Men who have sex with 

men

• African Americans

• Intravenous drug users

Notable Outbreaks
None

Cases Per Year
1266.3 per year

Seasonality
None

Caseload
67117

SURVEILLANCE 
SUMMARY
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to the newborn and breast feeding is not performed, the 
chance of the baby becoming infected is less than 5% (World 
Health Organization, 2015).
 In the United States, there are approximately 50,000 new 
HIV infections yearly. Two groups are at particular risk for new 
infections, men who have sex with men (MSM), and Blacks. 
At the end of 2011, men who have sex with men (MSM), 
made up only 2% of the US population, but account for 57% 
(502,000 people) of the HIV infected population. Blacks not 
only account for a higher portion of new HIV infections, but 
also for those living with HIV and those ever diagnosed with 
AIDS. Blacks make up only 12% of the US population, but  
account for an estimated 44% of all new HIV infections 
among adults and adolescents (aged 13 years or older) in 2010 
(CDC, 2015).
 Additionally, Hispanics are disproportionately affected. His-
panics account for 17% of the U.S. population, but represent 
21% of all new HIV infections (CDC, 2015). 

Epidemiology in Houston
Houston is highly impacted by the HIV epidemic and ranks 
thirteenth nationally among metropolitan statistical areas 
(MSAs) for HIV cases, and first in the State of Texas for the 
number of people living with the disease. From 1981 to 2014, 
30,525 cases of AIDS, and since 1999, 20,260 reported diag-
noses of HIV (regardless of AIDS status) have been reported in 
Houston and Harris County.  
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Disease Transmission
HIV can be transmitted through sexual contact, injection drug 
use, blood contact, and perinatally from mother to child.
 In the United States, most infections occur as the result of 
unprotected sex with an infected partner. Unprotected anal 
sex is the highest-risk sexual behavior because of micro-tears 
that occur in the rectum allowing the HIV infection to enter 
the body (Centers for Disease Control and Prevention, 2015). 
Vaginal sex is the second highest risk behavior. Transmission 
can also occur by direct contact with certain bodily fluids from 
an HIV infected individual. These bodily fluids include blood, 
semen, rectal, vaginal, breast and pre-seminal fluid. The fluids 
can enter the body through breaks in the skin, the mucous 
membranes or by being directly injected into the bloodstream. 
HIV is also spread by intravenous drug use through the sharing 
of needles, syringes or other drug paraphernalia contaminated 
with HIV.  
 HIV can be transmitted by direct contact with HIV infected 
blood or by transfusion. Prior to 1985, there was an associat-
ed risk of receiving blood and its components from an HIV 
infected person.  Since 1985, blood banks across the nation 
have established safeguards to screen all blood supplies for HIV 
antibodies and HIV genetic material.  
 Maternal to child transmission is possible during pregnancy, 
labor and delivery, and breastfeeding. Approximately one quar-
ter to one third of untreated HIV-infected pregnant women 
transmit HIV to their babies. If an infected mother takes 
combination antiretroviral therapy during pregnancy, cesarean 
section is performed if deemed necessary, AZT is administered  
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3.1 HIV/AIDS BY SEX

The rate of new HIV diagnoses decreased from 1999 to 2014 
in Houston/Harris County, in males and females, which was 
consistent with trends in the U.S., as shown in Figure 1.
 Analysis of AIDS cases in Houston/Harris County showed a 
rapid increase from 1981 through 1992. With the use of highly 
active antiretroviral therapy (HAART) in 1996, the number 
of new AIDS cases precipitously dropped through 1999, 
remained constant between 2000 and 2010, and then contin-
ued  to decrease between 2010 and 2014 (Figure 2). The new 
combination therapy was able to reduce the progression from 
HIV infection to AIDS in people diagnosed early in the HIV 
disease process. HIV prevention efforts also reduced the rate 
of AIDS cases by reducing the number of new HIV infections. 
Since males make up the majority of AIDS cases, the trend of 
new AIDS diagnoses in males was quite similar to the trend 
in both sexes. Among females, the number of AIDS diagno-
ses steadily increased from 1985 to 1996, followed by steady 
decreases from 1997-1999. Since 2000, the number of AIDS 

cases among females remained relatively constant. In 2014, 
females accounted for 27% of new AIDS cases in Houston/
Harris County, with a relative rate ratio of males to females of 
2.7.

3.2 HIV/AIDS BY RACE & ETHNICITY

Initially, AIDS was predominantly diagnosed in Whites, but 
since the mid-90s Blacks have made up over 50% of all new  
diagnoses. Figure 3 shows the percentage of new HIV diagnoses  
by race/ethnicity in adults and adolescents. While the  
proportion of blacks has stabilized since 2000, it still remains 
the highest affected race. Hispanics have experienced a signifi-
cant increase in the relative proportion of diagnoses among the 
races. 
 Figure 4 shows the number of AIDS diagnoses by race/eth-
nicity. All races have shown recent decreases in the number of 
diagnoses for AIDS. There is hope that the AIDS epidemic can 
be ended by 2030 (Joint United Nations Programme on HIV/
AIDS (UNAIDS)., 2014). 
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FIGURE 2. AIDS case count.FIGURE 1. Case count for new HIV diagnoses by sex.
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3.3 HIV/AIDS BY TRANSMISSION CATEGORY

In males, the number of new HIV diagnoses among MSM 
increased from 2003 to 2014 in Houston/Harris County. No 
other groups showed any increase from 1999 to 2014, with 
new diagnoses among intravenous drug user (IDU) and hetero-
sexuals slightly decreasing starting in 2006 (Figure 5). 
 Heterosexual contact was the main mode of transmission 
for women and it showed a decreasing trend along with IDU 
(Figure 6).

3.4 HIV/AIDS BY GEOGRAPHY 

HIV Incidence Surveillance
Figure 7 is a map of new HIV diagnoses in 2014 by zip code.
HIV incidence is the number of new HIV infections occurring 

FIGURE 6. Female new cases of HIV case count by transmission.

FIGURE 7. HIV diagnoses, regardless of AIDS status.

FIGURE 5. Male new cases of HIV by transmission category.

in a population during a specific time period, and prevalence is 
the total number of people who have the disease at any given 
moment. The number of new HIV diagnoses only tells how 
many people have been diagnosed with HIV within a year, but 
says nothing about when they were first infected. Knowing the 
number of new HIV infections occurring each year can provide 
a better understanding of HIV trends and help evaluate the 
effectiveness of HIV prevention efforts. 
 HIV incidence, new HIV infection occurring in a given 
period, can be estimated by using a CDC-developed statistical 
model. The model utilizes (1) results from a specific labora-
tory test performed on remnant blood specimens of newly 
diagnosed patients to determine recent HIV infection and (2) 
previous HIV testing and antiretroviral treatment history from 

2000 2000

0

2005 20052010 20102015 2015

TRANSMISSION
Heterosexual
IDU
MSM
MSM/IDU
Other/ 
Undetermined

MALE HIV CASES BY TRANSMISSION FACTOR FEMALE HIV CASES BY TRANSMISSION FACTOR

CO
U

N
T

CO
U

N
T



HOUSTON HEALTH DEPARTMENT

newly diagnosed patients (CDC Estimated HIV incidence 
among adults and adolescents in the United States, 2007-
2010). HIV Surveillance Supplemental Report 2012;17 (No. 
4)). There are 18 states, including 4 independently funded 
cities/counties, that are currently participating in HIV Inci-
dence Surveillance. Houston/Harris Co. has been participating 
in this special project since it began in 2005. Since then, HIV 
Incidence Surveillance has been incorporated and integrated 
into routine HIV case surveillance.
 The overall estimated number of HIV infections slightly 
increased among population of 13 years and over in Houston/
Harris County from 2007 to 2013 (Figure 8). However, con-
sidering the growth of the Houston/Harris County population, 
the incidence rates were relatively stable within these years. The 
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TABLE 1. HIV INCIDENCE ESTIMATION IN 
POPULATION (AGE 13 OR OLDER) 
BY KEY SUB-POPULATIONS, 2013.

   Cases % Rate Relative Ratio 
     of Rate* 

TOTAL 1362 100% 31.2

SEX 

 Male 1061 78.5% 49.1 3.7

 Female 291 21.5% 13.4 1.0

Race/Ethnicity

 White/Other 264 29.5% 19.2 1.0

 Black 753 55.7% 94.3 5.1

 Hispanic 335 24.8% 18.6 1.0

Age at Infection

 13 - 24 yrs 441 32.6% 59.7 3.8

 25 - 34 yrs 483 35.7% 69.1 4.4

 35 - 44 yrs  209 15.5% 33.7 2.1

 45 yrs and over  220 16.3% 15.7 1.0

Mode of Exposure

 MSM 863 63.8%

 IDU 122 9.0%

 Other

multi-year incidence estimates allow for a reliable examination 
of trends over time. 
  Table 1 summarizes the HIV incidence estimation in  
Houston/Harris County in 2013 by key sub-populations. 
Although there was no statistically significant change in HIV 
incidence for the seven-year period, certain groups, including 
Blacks, younger age groups and men who have sex with men, 
continued to be disproportionately affected by HIV.
 Rates were calculated for all cases greater than 13 years of 
age at diagnosis. Data are reported for sub-groups (risk, sex, 
race and age) where there are a minimum of 200 reported HIV 
cases, 40 incidence tests (or 20 percent completeness), and 10 
recent incidence results. Some demographic groups must be 
combined to satisfy the minimum number of reported cases 
required to calculate estimates. Since reliable denominator data 
are not available for risk groups, rates cannot be calculated. 
Table 1 HIV Incidence Estimation in population (age 13 or 
older) by Key Sub-populations, 2013.
  In 2013, the estimated rate of new HIV infections in males 
(78.5 %) was 3.7 times the rate in females (21.5%). In 2013, 
the highest HIV incidence rates were among Blacks (94.3 per 
100,000 persons) followed by Whites (19.2 per 100,000) and 
Hispanics (18.6 per 100,000 persons). The estimated HIV 
incidence rate among Blacks was 5 times more than Whites 
or Hispanics. Blacks and Hispanics accounted for 80.5% of 
the estimated new HIV infections in Houston/Harris County. 
Persons between 13-34 years of age were at the greatest risk 
of contracting HIV. In 2013, young adults between 13 to 
34 years of age accounted for 68.3% of the estimated newly 
infected HIV cases. Those 13-24 of age accounted for 32.6% 
and those 25 to 34 of age accounted for 35.7% of the estimat-
ed incident cases. MSM accounted for 63.8% of estimated new 
HIV infections, while IDU accounted for 9%. 

FIGURE 8. Estimated new HIV case count.

Table 1 HIV Incidence Estimation 
in population (age 13 or older) by 
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3.5 PERINATAL HIV EXPOSURE IN INFANTS

Figure 9 shows the number of infants born to HIV-infected 
mothers by the year of birth, stratified by the HIV infection 
status of the infants. Since perinatal cases sometimes have less 
than five cases per year, year of birth were grouped into five 
year intervals to protect patient’s confidentiality. The data are 
reported through 2013. Infants proven to be HIV infected are 
classified as “HIV Infected”. Infants who have been proven not 
to be HIV infected are classified as “Not HIV Infected.” In-
fants whose final infection status have not been determined or 
has not been reported to the Health Department are classified 
as “Indeterminate.” 
 The figure shows that the number of perinatal HIV-exposed 
infants increased from 1984 as the number of living HIV-in-
fected women of childbearing age was increasing. It appeared 
to have reached a steady state of about 800 perinatal-exposed 
infants born every 5 years from 1999 through 2013. The num-
ber of HIV infected infants decreased from 1994 and reached a 
steady state of about 15 cases every 5 years from 2004 to 2013. 
During 2009-2013, the percentage of infants with HIV infec-
tion status as “HIV infected”, “indeterminate” and “no HIV 
infected” were 2%, 21% and 77%, respectively. The indetermi-
nate category refers to infants that have not had the appro-
priate number of HIV tests to conclude that the infant does 
not have HIV. This is usually due to difficulty in following the 
medical care of the infant after birth.  The frequency of infants 
with perinatal HIV infection has decreased over time due to 
early diagnoses of HIV before and during pregnancy, treatment 
of the woman during pregnancy and labor and delivery, use 
of cesarean section if needed, prevention treatment of exposed 
infants and avoiding breast feeding of the infant. 
 Figure 10 shows the number of infants born to HIV-infected 
mothers by the year of birth, stratified by race/ethnicity catego-
ries. Averaging perinatal exposures for 2012 and 2013, 76% of 
the perinatal exposures were in Blacks, 18% in Hispanics, and 
4% in Whites. This roughly reflected the race proportions of 
women of child bearing age living with HIV.

4 Public Health Action
HIV/AIDS surveillance programs in all U.S. states collect a 
core set of information about persons diagnosed with, living 
with, and dying from HIV infection and AIDS (Nakashima 
AK, 2003). HIV case surveillance data provide the basis for our 
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understanding of the disease burden and are used to monitor 
trends and disparities between groups as well as for planning 
and resource allocation at the federal, state, and local levels. 
Supplemental surveillance projects have historically provided 
complementary information about clinical outcomes of HIV 
infection and behaviors of HIV-infected persons. Although 
these supplemental surveillance activities have been instru-
mental in providing additional information for describing the 
epidemic, the utility of these surveillance projects, which were 
started in 1990, became progressively limited over time. 
 Changes in the AIDS case definition and the introduction 
of highly active antiretroviral therapy (HAART) in 1996 also 
brought about new challenges for describing the clinical out-
comes of HIV infection. These limitations were made complex 
by the lack of linked medical record and interview data, the 
limited number of areas participating, and the lack of nation-
ally representative estimates for HIV-infected patients in care 
and the complete absence of bio-behavioral surveillance direct-
ed at high risk populations. In order to address these emerging 
data needs on behaviors and clinical outcomes, and prevention 
and care services, HHD employs several approaches to HIV 
surveillance.

4.1 NATIONAL HIV BEHAVIORAL  
SURVEILLANCE (NHBS)

In 2002, as an initial step towards meeting one of the goals of 
the CDC HIV Prevention Strategic Plan, the CDC awarded 
supplemental funds to state and local health departments to 
develop and implement the NHBS. The goal is to strengthen 
the national capacity to monitor the HIV epidemic to better 
direct and evaluate prevention efforts, which has been further 
highlighted in the 2015 National HIV/AIDS Strategy for the 
United States (National HIV/AIDS Strategy for the United 
States, 2015). As a result, NHBS was established to monitor 
behaviors that put people at risk for HIV infection. NHBS 
targets three high-risk populations for HIV: men who have sex 
with men (MSM), injection drug users (IDU), and heterosex-
uals at increased risk of HIV infection (HET). NHBS project 
sites comprise state and local health departments in areas with 
the highest HIV/AIDS prevalence (CDC, 2014; CDC, 2015). 
Houston has been one of the NHBS participating sites since 
the projects inception in 2003.  

 FIGURE 9. Number of Perinatal HIV exposures. FIGURE 10. Perinatal HIV Exposures by Race/Ethnicity.
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4.1.1 MSM High Risk Behaviors During Last Sex
Nearly half of the time, the use of alcohol and/or drugs oc-
curred during the last sexual encounter in all MSM cycles, as 
seen in Figure 11.

4.1.2 IDU High Risk Behaviors By Survey Cycle
High risk behaviors reported among injection drug users 
(IDUs) during the three completed cycles of NHBS-IDU are 
displayed in Figure 13. Sharing of injection equipment com-
prised one of the major drug-related risk behaviors for current 
injectors (people who have injected non-prescribed drugs in 
the past 12 months). The results indicate a slight decrease in 
the proportions of participants involved in these risk behaviors 
during IDU3 (2012) when compared to the previous IDU2 
cycle in 2009. The proportions of non-awareness of the HIV 
status of the last injecting partner were considered high, rang-
ing from 37.6% to 55.1% with no clear pattern identified. 

A Report of the Office of Surveillance and Public Health Preparedness Epidemiology in Review 2005 - 2014

4.1.3 HET High Risk Behaviors By Survey Cycle (Year)
Figure 13 presents high risk behaviors reported by heterosexu-
al, males and females, who participated in NHBS-HET (1, 2 
and 3). Overall, females maintained higher rates of unprotect-
ed vaginal sex (UVS) in the past 12 months with their main 
and casual partners when compared to males. The use of alco-
hol and drugs during last sex was persistently higher for males 
than females. The proportions of females who were unaware of 
the HIV status of their last sex partner was slightly higher than 
that of males for the years 2007 and 2010, but lower in 2013.  
Although the rates for ever being tested among the HET males 
and females increased over time. Females tend to get tested 
more often than males. 

4.2 HOUSTON MEDICAL MONITORING PROJECT 
(HMMP)

The Medical Monitoring Project (MMP) is a nationwide 
supplemental HIV surveillance system funded by CDC and 
designed to produce nationally representative estimates of 
behavioral and clinical characteristics of HIV-infected adults 
receiving medical care in the United States and Puerto Rico. 
It is supported by several government agencies and conducted 
by state and local health departments along with the Cen-
ters for Disease Control and Prevention (CDC). The City of 
Houston Health Department (HHD) is one of 23 city/state 
sites participating in the project. The purpose of the MMP 
is to produce population-based estimates of characteristics of 
persons living with HIV (PLWH) and receiving medical care 
in Houston/Harris County. The MMP provides information 
on risk behaviors, clinical outcomes, use of prevention services, 
and identifies met and unmet needs for HIV care and preven-
tion services. 
 To improve the quality and usefulness of data, the MMP will 
help increase the representativeness of data compared to legacy 
systems, increase the relevance of data for use at the local level 
(e.g., for Ryan White Comprehensive AIDS Resources Emer-
gency [CARE] and HIV prevention planning groups), and 
allow for collection of data from HIV-infected persons through 

FIGURE 11. Last sexual encounter of MSM risk factors.

FIGURE 13. High risk heterosexuals’ risk factors.

FIGURE 12. Last time of the IDU risk factors.
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both interviews and medical record reviews (McNaghten et al, 
2007). Also, the availability of data in the same jurisdictions 
over time allow for the conduct of trends analysis.

4.2.1 Demographic Characteristics
Trends in demographic characteristics of MMP participants 
between 2009 and 2013 are shown in Figure 15. In general, 
the survey showed slight fluctuations in the demographic 
characteristics over the survey period. Approximately 70% 
of participants were males compared to 28% of females. The 
majority of participants were Black (45.7-52.3%). While the 
proportion of White participants tended to decrease with each 
cycle year (28.5-18.4%), the proportion of Hispanics tended 
to increase (21.8-33.7%). Most participants were 40 or older 
(65.5-74.5%) and generally had greater than a high school ed-
ucation. Between the 2010 and 2013 cycles, the proportion of 
participants with higher than a high school education increased 
from 40.5% to 62.3%, while the proportion of those with only 
a high school diploma or GED decreased (38.4-19.2%) during 
the same period.

4.2.2 HIV Diagnosis, Stage of Disease and  
Antiretroviral Medication
Table 2 indicates time since HIV Diagnosis, Stage of HIV 
Disease and Current Antiretroviral Therapy Status among 
HIV-Infected persons in Houston/Harris County, Texas, 2009-
2013. On the average, the majority of participants (51.3%) in 

HMMP were diagnosed more than 10 years ago, followed by 
those diagnosed 5-9 years ago (27.5%) and those diagnosed less 
than 5 years (21.8%) ago. There was an increasing trend in the 
proportion of HIV patients taking antiretroviral therapy (ART) 
in Houston/Harris County with a range of 82.7% in 2009 to 
94.9% in 2013. Based on the CDC surveillance classification 
of HIV disease stages, on the average, 9.7% of the participants 
were at Stage I (No AIDS, CD4+ T-lymphocyte count >=500 
cells/µL (or CD4% >=29); 19.0% were at Stage II (No AIDS, 
CD4+ T-lymphocyte count 200-499 cells/µL (or CD4% = 14 
to <29); and 71.4% were at Stage III (Clinical AIDS or CD4+ 
T-lymphocyte count <200 cells/µL (or CD4% <14) (Table 1). 

4.2.3 CD4+ T-lymphocyte Count and  
Most Recent HIV Viral Load
Table 3 presents the geometric mean CD4+ T-lymphocyte 
count and most recent HIV viral load detectability status of 
MMP participants, 2009-2013. Participants with a CD4 count 
of 500 or more cells/µL ranged from 38.6% in 2009 to 57.2% 
in 2012. The trends in CD4 count categories generally fluctu-
ate across the period as follows: 4.8%-14.4% (0-199 Cells/µL); 
9.8%-23.8% (200-349 Cells/µL) and 15.9%-22.8% (350-499 
Cells/µL). On the average, about 67.6% of participants had 
undetectable viral loads based on their most recent HIV viral 
loads (Table 2). The year 2009 recorded the least proportion of 
patients with undetectable viral loads (55.6%) compared to the 
highest proportion of 78.9% obtained during 2012 cycle.

FIGURE 14. Demographics of MMP respondents.
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Influenza-associated Pediatric Mortality

INTRODUCTION

Influenza is a contagious respiratory illness caused by the 
influenza virus. There are three types of influenza viruses:  
A, B, and C (Texas Department of States Health Services, 
Influenza (Flu), 2015).  Every year in the United States, mil-
lions of people get sick with influenza. Influenza epidemics
in the U.S. usually occur during the winter 
months. According to the Centers for Disease 
Control and Prevention, an estimated 23,607 
(range 3,349-48,614) influenza-associated 
deaths and over 200,000 influenza- 
associated hospitalizations occur annually in 
the United States. The highest rates of  
influenza infection occur among children 
(Texas Department of States Health Services, 
Influenza (Flu), 2015) (Thompson, Shay, 
Zhou, & Bridges, 2010) (Centers for Disease 
Control and Prevention, Seasonal Influenza- 
Associated Hospitalizations in the United 
States, 2011).
 Influenza-associated deaths in children 
became reportable for Texas in 2007. An 
influenza-associated pediatric death is defined 
as a death in a child under 18 years of age 
resulting from a clinically compatible illness 
that was confirmed to be influenza by an 
appropriate laboratory test (Texas Department 

of States Health Services, Influenza-Associated 
Pediatric Mortality, 2015).
 Influenza usually has a one to four day in-
cubation period prior to symptoms occurring. 
Typical symptoms include fever, cough, runny 
nose, sore throat, and headache. Among chil-
dren, middle ear infection, nausea, vomiting, 
and diarrhea are common. Some infected 
persons are asymptomatic (Texas Department 
of States Health Services, Influenza-Associated 
Pediatric Mortality, 2015).
 Most people generally recover from 
influenza in less than two weeks, but some 
people can develop complications, such as 
pneumonia, and may die from influenza. 
Children less than five years of age are among 
the groups with the highest risk for serious 
health problems, hospitalizations, and deaths 
(Texas Department of States Health Services, 
Influenza-Associated Pediatric  
Mortality, 2015).

Disease Transmission
Influenza viruses are spread person to person 
by respiratory droplets generated when an 
infected person coughs, sneezes, or talks in 
close proximity to an uninfected person. 
Sometimes, influenza viruses are spread when 
a person touches a surface contaminated with 
influenza virus, and then touches his or her 
nose or mouth. A person can spread influenza 
one day before they feel sick and up to seven 
days or longer after they feel sick (Texas  
Department of States Health Services,  
Influenza (Flu), 2015).
 During the yearly influenza season in  
industrialized countries, influenza often 
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appears earliest among school-aged chil-
dren. The highest rates generally occur 
in children, with accompanying increas-
es in school absences, doctor visits, and 
pediatric hospitalizations (Heymann, 
2008).
 Influenza A viruses normally seen in 
one species can sometimes cross over 
and cause illness in another species. In-
fluenza viruses from different species can 
mix and create a new influenza A virus if 
viruses from two different species infect 
the same person or animal. The ability 
for influenza A to change hosts and 
create new types of influenza A severely 
limits the ability for the eradication of 
the virus (Texas Department of States 
Health Services, Influenza (Flu), 2015).

Epidemiology in Houston
In Houston, the highest number of 
reported influenza-associated pediatric 
deaths occurred in 2009 (N=9). Of 
the 17 cases reported between 2005-
2014, the majority  of pediatric deaths 
occurred in those less than a year of age 
(35.3%), followed by the 10 to 18 year 
age group (29.4%), the 1 to 4 year age 
group  (23.5%), and the 5 to 9 year age 
group (11.8%). 
 In Texas from 2007 to 2014, the 
reported number of cases of influenza- 
associated pediatric mortality ranged 
from 7 to 54 cases. The highest amount 
of reported influenza-associated pediatric 
mortality cases occurred in 2009, as in 
Houston (Texas Department of States 
Health Services, Influenza-Associated 
Pediatric Mortality, 2015).

Public Health Action
The CDC recommends that everyone 
six months and older get the seasonal 
influenza vaccine yearly. Some children 
that are six months through eight years 
of age require two doses of the influenza 
vaccine. Children in this age group who 
are getting vaccinated for the first time, 
as well as some who have been vacci-
nated previously, will need two doses 
for full protection (Centers for Disease 
Control and Prevention, 2015).
 Most people who develop influenza 
illness will recover with rest and fluids 
and will not need medication. Antiviral 
medications may shorten the duration 
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and severity of illness if given within the 
first 48 hours of the illness. Medications 
are usually prescribed to people who 
have a severe illness or to those who 
are at higher risk for developing serious 
illness or complications due to influenza 
(Texas Department of States Health 
Services, Influenza-Associated Pediatric 
Mortality, 2015).
 The best way to prevent influenza is 
to get an influenza vaccine each year as 
soon as the vaccine is available to the 
public. Vaccination is associated with 
reductions in influenza-related respirato-
ry illness, ear infections among children, 
physician visits among all age groups, 
hospitalizations, deaths among persons 
at high risk, and work absenteeism 
among adults (Texas Department of 
States Health Services, Influenza-Associ-
ated Pediatric Mortality, 2015).
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OTHER FORMS OF PREVENTION INCLUDE:

1. Hand washing and using alcohol-based hand sanitizers.
 

2. Avoiding touching your eyes, nose, or mouth.  
 

3. Avoiding close contact with persons who are ill. 
 

4. Staying home when you are ill (Texas Department of States  

Health Services, Influenza-Associated Pediatric Mortality, 2015).
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Bureau of Public Health Preparedness

through planning, outreach, training, exercise, and response.
 When preparing for, responding to, and recovering from a public health emergen-
cy, PHP collaborates with the Office of Emergency Management (OEM) utilizing the 
phases of emergency management: mitigation, preparedness, response and recovery. 
The Bureau fulfills its role in the Incident Command Structure (ICS) by working 
with all government agencies to reduce the risk of harm to the public before, during, 
and after a disaster or emergency, and works to recover and restore normal life opera-
tions as quickly as possible. We are always searching for ways to reduce the occurrence 
of such emergencies, and when we cannot prevent them from happening, to reduce 
their impact.  

Problems Bureau Addresses
PHP focuses on 15 national disaster planning scenarios that were developed by 
several federal agencies in collaboration with the Department of Homeland Security.  
Those condensed scenarios are: 
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TABLE 1. Essential Public Health 
Services Addressed By PHP.

 
Monitor health status to identify 

and solve community health  
problems

Diagnose and investigate health 
problems and health hazards in 

the community

Inform, educate, and empower  
people about health issues 

Mobilize community partner-
ships and action to identify and 

solve health problems

Develop policies and plans that 
support individual and commu-

nity health efforts

Enforce laws and regulations that 
protect health and ensure safety

Link people to needed personal 
health services and assure the  
provision of health care when  

otherwise unavailable

Assure competent public and  
personal health care workforce

Evaluate effectiveness, accessi-
bility, and quality of personal and 
population-based health services

Research for new insights and 
innovative solutions to health 

problems

The Bureau of Public Health Preparedness (PHP) is responsible for activities that 
improve all communities, especially those that are most vulnerable, to help them 
prepare for and respond to public health emergencies. In this regard, PHP works 
within the larger Houston Health Department mission – for families and indi-
viduals to be self-sufficient in safe and healthy communities. PHP helps to build 
infrastructures that help the City of Houston respond to public health disasters

 1 Nuclear Detonation 10-Kiloton Improvised Nuclear Device

 2 Biological Attack Aerosol Anthrax

 3 Biological Disease Outbreak Pandemic Influenza

 4 Biological Attack Plague  

 5 Chemical Attack Blister Agent

 6 Chemical Attack Toxic Industrial Chemicals

 7 Chemical Attack Nerve Agent

 8 Chemical Attack Chlorine Tank Explosion  

 9 Natural Disaster Major Earthquake

 10 Natural Disaster Major Hurricane

 11 Radiological Attack Radiological Dispersal Devices

 12 Explosives Attack Bombing Using Improvised Explosive Devices

 13 Biological Attack Food Contamination

 14 Biological Attack Foreign Animal Disease (Foot & Mouth Disease) 

 15 Cyber Attack

The work of PHP addresses four of the essential public health services (Table 1).
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Why Bureau Addresses
Ensuring the safety of Houston is important not only for 
the health of the population, but also the economic and 
social wellbeing of the city and region. Preparing Houston to 
confront these potential emergencies is a preventive step that 
the PHP takes in order to mitigate potential effects of these 
emergencies.  

What Bureau Does
PHP actively participates in national, regional, and local 
preparedness responses that include exercises and drills. PHP 
facilitates customized trainings and presentations on various 
disaster preparedness topics to different organizations and 
provides community liaisons at community and organizational 
functions as well as health fairs and expos to present and edu-
cate the population at-large on emergency preparedness. PHP 
provides leadership and management roles to the following 
response actions:
• Non-pharmaceutical interventions including social distanc-

ing, isolation, and quarantine—with the complement of 
wrap-around services required for day-to-day living.

• Administration or dispensing of life-saving medications (pills 
or injected vaccines) to a variety of threats ranging from 
hurricanes to pandemics to bioterrorism. Mass dispensing at 
Point of Dispensing (PODS) sites is the basic clinic model 
for delivery of public health services.

• Disease monitoring in multiple settings including the com-
munity at-large, emergency departments, hospitals and clin-
ics, congregate settings (including nursing homes, jails, and 
emergency shelters). This surveillance includes sophisticated 
intelligence gathering and informatics techniques as well as 
definitive laboratory testing supporting both healthcare and 
public health practitioners.

• Mass fatality management and the coordination services for 
victim identification and survivor care and case management 
through the operation of Family Reception Centers and 
Family Assistance Centers.

• Operation of Community Reception Centers to provide 
screening and decontamination in the event of a radiation 
exposure incident.

• Coordination of mass care in sheltering scenarios when Red 
Cross is not available.

• Coordination of mental health, human services and case 
management.

• Coordination and consultation for threats like pandemics 
where continuation of operations and response overlap.

10-year Trends
In the past 10 years, the Bureau of PHP has confronted many 
challenging scenarios and conducted many activities to better 
prepare for future scenarios.  Since 2005, PHP has conducted 
over 300 classes on weapons of mass destruction, in order to 
educate citizens, employees, and others on preparing for such 
an attack on the city.  

 In 2006 and 2008, the PHP played major roles in the 
response to Hurricanes Katrina, Rita, and Ike.  While the 
majority of the effects of Hurricane Katrina were experienced 
in Louisiana, Houston became a major hub for relocation and 
shelter for victims of the hurricane.  For all hurricanes, the city 
must be able to provide emergency shelter during the storm, 
work with external partners to provide shelter after the storm, 
and resume normal operations of the city as quickly as possible 
following the storm.
 Pandemic influenza struck in 2009, causing significantly in-
creased disease and economic burden on the city.  PHP played 
a vital role in coordinating the response efforts internally and 
with external partners, such as providers, other departments, 
and other jurisdictions.
 Finally, the West Africa Ebola epidemic presented a new 
threat to Houston and the rest of the United States.  As a 
culturally diverse region with high levels of international travel 
and commerce, Houston was at a relatively higher risk than 
many other areas of the United States.  PHP worked with 
epidemiology partners, medical providers, community-based 
organizations, academic institutions, and others to educate and 
prepare the city for a potential case of Ebola.  
  
Program-specific Areas
All-hazards plans can provide a basic framework for responding 
to a wide variety disasters, but planners typically address the 
kinds of disasters that might be expected to occur and its asso-
ciated response actions, such as coordination of medical care 
(including treatment, transport, and tracking of the injured), 
disposition of the deceased, sanitation, vector control, mental 
health, and other coordination roles, as necessary.  
 Emergency planning normally begins with the identifica-
tion of the disasters that have occurred in a community in the 
recent past.  These are the known and generally the most prob-
able hazards.  Planners may then focus on the disasters that 
have occurred in the distant past by going through newspaper 
archives, history books, other documents, and by interview-
ing long-time residents.  Other hazards may be added to the 
list if it is determined that there may be some probability of 
them causing risk to life, property, or to the environment.  For 
example, new highways and rail lines mean more potential for 
hazardous materials accidents.  These are the probable threats.  
“All-hazards” does not literally mean being prepared for any 
and all hazards that might manifest themselves in a particular 
community, state, or nation.  Instead, it means that there are 
needs that commonly arise in many kinds of disasters, such 
as the need for emergency warning or mass evacuation, that 
can be addressed in a general plan. Furthermore, that plan can 
provide the basis for responding to unexpected events.
 PHP works with several partners including our healthcare 
colleagues, our mental health partners, our medical examiner 
partners at Harris County Institute of Forensic Science, our 
broad base of community partners who provide a complement 
of human services, and our over 20,000 member workforce at 
the City of Houston. 
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10-year Vision for 2015 - 2025
The Bureau of PHP plans to continue to serve the citizens 
of Houston in preparation for and response to public health 
emergencies.  In this vein, PHP will continue to provide the 
services that have been provided in the past, but with a focus 
on finding and implementing innovative, efficient means of 
improving the preparedness of Houston.
 In order to build on the foundation that has been estab-
lished, the PHP will need to create new partnerships, leverage 
existing partnerships for expanded capacity, and provide more 
direct information to the public. 
 Following the hurricanes, infectious disease, and terrorism 
threats in recent years, PHP continually updates plans for ad-
dressing these threats.  Our goal is to have plans that are robust 
enough to be applied to situations but realistic in situation-spe-
cific needs.

BUREAU SUMMARY
 

• Staff size

• Bureau Budget

• Clients served

• Problem specific numbers (ie, drills run, immz 
given, etc)
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Bureau of Epidemiology 

epidemiologists on-duty and on-call at all times. Most of these conditions are in-
fectious and require regular, frequent, and timely information to inform prevention 
and initiate public health action. Furthermore, disease surveillance is essential for 
planning, implementing, and evaluating public health policies and interventions. 
The information collected is vital for understanding the landscape of public health in 
Houston and allocating resources accordingly.  

Problems Bureau Addresses
The BOE protects Houston from the threat of communicable diseases by conduct-
ing surveillance, which is used to inform public health action, such as administering 
antibiotics, prophylaxis, and vaccinations, educating the community, and mitigating 
the risks for future disease transmission. The work of the BOE addresses 5 of the 
10 essential public health functions (Table 1). Through the Texas Health and Safety 
Code, Chapter 81, certain conditions are required to be reported from healthcare 
providers, healthcare facilities, laboratories, veterinarians, and others to local health 
departments. The BOE investigates these cases and submits suspect, probable, and 
confirmed cases to the Texas Department of State Health Services (DSHS), which 
subsequently submits data to CDC. 

Why Bureau Addresses
Conducting public health surveillance and epidemiology underlies the basic mission 
of the public health system – to ensure conditions in which people can be healthy. 
Surveillance allows for estimating disease burden and health status, measuring the 
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TABLE 1. Essential Public Health  
Services Addressed By BOE.

 

Monitor health status to identi-
fy and solve community health  

problems

Diagnose and investigate health 
problems and health hazards in 

the community

Inform, educate, and empower  
people about health issues 

Mobilize community partnerships 
and action to identify and solve 

health problems

Develop policies and plans that 
support individual and community 

health efforts

Enforce laws and regulations that 
protect health and ensure safety

Link people to needed personal 
health services and assure the  
provision of health care when  

otherwise unavailable

Assure competent public and  
personal health care workforce

Evaluate effectiveness, accessi-
bility, and quality of personal and 
population-based health services

Research for new insights and 
innovative solutions to health 

problems

The Bureau of Epidemiology (BOE) is responsible for public health surveillance, 
disease investigation, and response to incidents of disease. Additionally, the  
BOE conducts research on epidemiologic trends in Houston and Harris County.
 Public health surveillance involves continuous and systematic health data  
collection, analysis, and interpretation. In order to collect this information,  
the BOE performs 24/7 disease surveillance of notifiable conditions, with
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need for public health action, guiding decision- and poli-
cy-makers, and evaluating the effects of interventions. Through 
conducting surveillance and epidemiology for the City of 
Houston, the BOE is maintaining situational awareness of 
these potentially dangerous diseases to public health.

What Bureau Does
Methods of routine surveillance include passive and active 
surveillance. Passive surveillance relies upon reporters to submit 
reportable conditions and disease outbreaks to the local health 
department in a timely manner. These reports are received 
electronically, by mail, by phone, and by fax routinely. Active 
surveillance involves a special effort of disease investigators and 
epidemiologist to contact healthcare providers, laboratories, 
schools, or others to identify cases of particular interest. This 
method provides more comprehensive data, but requires con-
siderably greater resources and is conducted over finite periods 
of time. 
 In addition to routine surveillance, the BOE conducts 
research on infectious diseases. The Grants, Research, and 
Special Projects program manages the National HIV Behavior-
al Surveillance (NHBS) and the Houston Medical Monitoring 
Project (MMP). Additionally, the BOE has conducted several 
other research projects in the past 10 years.

10-year Trends
Over the past 10 years, the BOE has undergone important 
developments in technology and the practice of surveillance. 
Additionally, the BOE has spearheaded efforts in protecting 
Houston from emerging and highly infectious diseases, such as 
the 2009 pandemic H1N1 influenza and the 2014 West Africa 
Ebola epidemic.
 In 2013, the BOE embarked upon the process of integrating  
surveillance functions across disease groups. Prior to this, 
surveillance was divided for HIV, STDs, and other communi-
cable diseases, in which teams focused on zoonotic, foodborne, 
hepatitis, vaccine-preventable, and other conditions. Addi-
tionally, these disease-specific groups managed research, data 
management, and other functions independently. Integration 
shifted the focus of groups from conducting all functions for 
a particular disease or group of diseases to conducting fewer 
functions, such as disease investigation, data management, or 
research. Now, disease investigation is conducted by geographi-
cally defined teams.
 One of the most important developments in the past decade 
has been adopting informatics for the department and using 
informatics tools and methods to improve the work being 
done within the BOE and the HHD. One of these tools is a 
state-of-the-art information management system, Maven, in 
2009. Subsequently, the BOE developed automated, electronic 
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reporting mechanisms with Houston-area hospitals, laborato-
ries, and blood banks. Another tool that has been continually 
developed over the past 10 years is syndromic surveillance. 
Syndromic surveillance is an investigational approach where 
disease indicators are continuously monitored to detect 
outbreaks earlier than traditional surveillance methods. The 
department adopted this technology in 2004, and since then, 
the BOE has expanded its scope to include over 30 hospitals in 
the Houston-area and several others across the state.
 Over the past 10 years, the BOE has been on the fore-front 
of conducting surveillance and epidemiology for emerging 
infectious diseases. Much of this work is highlighted in this 
publication’s disease-specific chapters, but two major events 
included the 2009 H1N1 pandemic and the 2014 Ebola 
epidemic in West Africa. In April 2009, the BOE identified 
one of the first cases of H1N1 nationwide, and was a member 
of the nationwide Novel Swine-Origin Influenza A (H1N1) 
Investigation Team. The BOE hired and organized addition-
al resources for this response, in order to meet the increased 
surveillance demands. In 2014, with Ebola incidence on the 
rise in West African countries, the BOE initiated a region-wide 
conversation on planning and response months before the 
threat became a reality in Dallas, Texas. Throughout the 
epidemic, the BOE dedicated over 1,000 hours to educate 
Houston communities and conduct active surveillance for the 
virus, including daily phone or in-person follow-up with the 
person under monitoring.
  

Program-specific Areas
Disease Surveillance
After integrating surveillance functions, HIV, STDs, and all 
other reportable conditions surveillance has been conducted 
in geographically focused teams. Aligning with the HHD’s 
Health Service Delivery Areas, teams are focused on conduct-
ing surveillance in South/Southeast (A), North/Northeast (B), 
and Central-West/Southwest regions of Houston (C) (Figure 
1). This has allowed for an enhanced focus of surveillance, 
encompassing co-morbidities and the epidemiology of diseases 
at the community level. 

Grants, Research, and Special Projects
The Grants, Research, and Special Projects program was 
created during the integration process to manage commu-
nicable disease grants, research, and other projects outside 
of passive and active surveillance. Currently, the program 
manages two large projects: the Houston Medical Monitoring 
Project (MMP) and the National HIV Behavioral Surveil-
lance (NHBS) project. MMP examines HIV medical care in 
Houston, as part of a consortium of jurisdictions nationwide. 
NHBS conducts behavioral science research as part of a nation-
al consortium on three specific groups of high-risk individ-
uals: men who have sex with men, intravenous drug users, 
and heterosexuals at increased risk for HIV infection. These 
important research endeavors supplement surveillance efforts, 
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FIGURE 1. HHD Health Service Delivery Areas A, B, and C.
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allowing the HHD and others in the Houston-area to improve 
the health of Houston.
 From 2012 to 2014, the BOE conducted the CDC-funded 
Assessing the Accuracy of Self-Report of HIV Test Behavior 
study. This work was designed to inform the accuracy of HIV 
incidence and prevalence estimates nationwide. Additional-
ly, several smaller studies have been conducted over the past 
decade.

Informatics and Data Management
The Informatics and Data Management program, also created 
following the integration of surveillance, emerged from the 
need to modernize surveillance, research, and other functions 
within the BOE. In addition to improving BOE-specific 
functions, the Informatics and Data Management program 
has worked department-wide to meet the informatics needs 
of others at the HHD. The Program also works with external 
partners. Examples of this work include collaborating on the 
national Reportable Conditions Knowledge Management 
System, in order to enable electronic case reporting, and the 
Streamlining Hepatitis Automatic Reporting Project (SHARP). 
SHARP aims to automatically capture more comprehensive 
information on hepatitis cases in order to improve surveillance 
of these diseases. These advancements can be expanded to other 
conditions in the future. Most recently, the Program is selected 
to collaborate with the Public Health Informatics Institute on 
the EHR toolkit Pilot, and awarded NACCHO’s planning 
grant to increase HPV vaccination rates through community 
planning and data visualization. The Program is also hosting 
Streaming Health Systems through Interprofessional Education 
(SHINE) fellows with the support from CSTE, CDC,  
NACCHO, ASTHO, and PHII. 

10-year Vision for 2015 - 2024
The BOE plans to continue protecting the Houston com-
munity from the threat of communicable diseases. However, 
how public health has conducted surveillance for decades is 
fast-becoming obsolete; the BOE recognized the need to adopt 
and innovate technologies and methods to meet increasing 
demands and stay on the cutting edge of public health practice. 
In order to do this, the role of informatics and data manage-
ment will be enhanced over the coming decade, especially as 
public health and BOE move towards automated, electronic 
case reporting. 
 Part of staying on the cutting edge of public health surveil-
lance is remaining diligent in surveillance of new and re-emerg-
ing infectious diseases. Such as the 2009 H1N1 outbreak and 
the 2014 - 2015 Ebola epidemic, new communicable disease 
threats will continue to be an emphasis of the work in the 
BOE. The bureau plans to learn from and grow with past expe-
riences, and in partnership with communities, healthcare, and 
researchers, the bureau plans to ensure Houston remains a safe 
and healthy place to live. 

BUREAU SUMMARY
 

• Staff size

• Bureau Budget

• Clients served

• Problem specific numbers (ie, drills run, immz 
given, etc)
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The Office of Surveillance and  
Public Health Preparedness

To fulfill these functions, the OSPHP consists of the following  
four bureaus: Epidemiology, Laboratory Services, Public 
Health Preparedness, and Jail Health Services. Additionally,  

the OSPHP houses the Performance Improvement and  
Accreditation Team, which has been responsible for preparing 
the HHD for Public Health Accreditation (Figure 1).
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The Office of Surveillance and Public Health Preparedness (OSPHP) is a division 
within the Houston Health Department (HHD). It is responsible for assuring 
the department’s critical roles of detecting and monitoring disease and preparing 
for and responding to public health emergencies, both natural (such as hurricanes) 
and unnatural (such as acts of terrorism). These duties require the division to be 
vigilant and prepared to respond 24 hours a day, 7 days a week. 
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FIGURE 1. Organizational chart for the HHD, simplified to illustrate 
components of the OSPHP The OSPHP works to fulfill 9 out of the 10 
essential public health functions.
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The OSPHP works to fulfill 9 out of the 10 essential public 
health functions:

•  Monitor and evaluate health status to identify community 
health problems

•  Diagnose and investigate health problems and health hazards 
in the community

•  Inform, educate, and empower people about health issues

•  Mobilize community partnerships and action to identify and 
solve health problems

•  Develop policies and plan that support individual and com-
munity health efforts

• Link people to needed personal health services and assure the 
provision of health care when otherwise unavailable

• Assure a competent public and personal health care work-
force

• Evaluate effectiveness, accessibility, and quality of personal 
and population-based health services

• Research for new insights and innovative solutions to health 
problems

In addition to performing surveillance and public health 
preparedness, the OSPHP acquired a new direction in 2014, 
when the Bureau of Jail Health Services was moved into the 
division. This bureau broadened the focus of the division to 
include providing clinical care and care coordination to
inmates of the municipal jails in the city.



HOUSTON HEALTH DEPARTMENT

INTRODUCTION TO 

Performance Improvement and 
Accreditation Team (PIAT)



HOUSTON HEALTH DEPARTMENT

Performance Improvement and  
Accreditation Team (PIAT)

by peers, in meeting required standards and continuously enhancing the quality of 
services provided. PIAT works strategically with staff to ensure that the HHD meets 
and exceeds the standards delineated by the Public Health Accreditation Board 
(PHAB), which ultimately benefit the health and well-being of Houstonians through:

• Increased funding opportunities and competitiveness for grant opportunities

• Improved business processes and efficiency

• Enhanced collaboration on health improvement initiatives

• Increased community involvement with the department 

• Improved health outcomes for Houstonians

On December 12, 2014 PIAT succeeded in its primary objective of ensuring the 
HHD got accredited. The HHD became the first department in Texas and the second 
large city in the nation to be accredited by the Public Health Accreditation Board 
(PHAB). Although the departments’ accreditation lasts five years, the team is already 
working on improvements to the last accreditation cycle and planning for reaccredi-
tation.

Problems PIAT Addresses
Local health departments serve as the front line of public health across the nation. 
They are tasked with providing the Essential Public Health Services to their juris-
diction and communities. By facilitating performance improvement and obtaining 
accreditation status, PIAT is improving the delivery of these essential services to the 
City of Houston and directly meeting 2 of the 10 services (Table 1).
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TABLE 1. Essential Public Health  
Services Addressed By BOE.

 

Monitor health status to identify 
and solve community health  

problems

Diagnose and investigate health 
problems and health hazards in 

the community

Inform, educate, and empower  
people about health issues 

Mobilize community partnerships 
and action to identify and solve 

health problems

Develop policies and plans that 
support individual and community 

health efforts

Enforce laws and regulations that 
protect health and ensure safety

Link people to needed personal 
health services and assure the  
provision of health care when  

otherwise unavailable

Assure competent public and  
personal health care workforce

Evaluate effectiveness,  
accessibility, and quality of 

personal and population-based 
health services

Research for new insights and 
innovative solutions to health 

problems

The Performance Improvement and Accreditation Team (PIAT) is the coordi-
nating team for Public Health Accreditation and quality improvement initiatives 
within the Houston Health Department (HHD). Public Health Accreditation is 
the measurement of a health department’s performance against a set of nationally 
recognized, practice-focused, and evidence-based standards. It serves as a process 
that ensures a public health agency is committed to self-study and external reviews



HOUSTON HEALTH DEPARTMENT

A Report of the Office of Surveillance and Public Health Preparedness Epidemiology in Review 2005 - 2014

What PIAT Does
Accreditation efforts at the HHD began in September 2011, 
and were initially funded by the CDC National Public Health 
Improvement Initiative grant (Figure 1). The purpose of the 
grant was to assist departments in establishing a culture of 
quality improvement leading to improved efficiency, effective-
ness, and health outcomes.
 Since 2011, PIAT has taken many steps to prepare the de-
partment for accreditation, including:

• Training staff on Accreditation, Performance Management 
(PM), and Quality Improvement (QI) (Figure 2)

• Conducting departmental Performance Management and 
Accreditation Assessments

• Creating tools for proper documentation

• Conducting Mock Site Visits

• Developing games and educational materials

• Coordinating documentation collection and review

• Providing mentorship and technical assistance for other 
departments pursuing accreditation

10-year Trends
PIAT’s 10-year vision is to have a PHAB-accredited depart-
ment with improved program performance and efficiency 
through continuous quality improvement. Accreditation and 
quality improvement will be fully integrated and funded as 
core functions of the department, ensuring the HHD con-
tinues to operate at the highest possible standard. All new 
employees will learn about Public Health Accreditation and the
guidelines for proper documentation. The department will 
continue its role as a national leader in public health accredi-
tation, and PIAT will possess the resources and staff to provide 
even greater assistance to other health departments across the 
state of Texas. 
 In order to accomplish this, PIAT will be fully staffed, which 
will allow the team to provide appropriate
training and preparation for accreditation activities, and facil-
itate and lead important departmental quality improvement 
projects. The team will continue to develop innovative tools, 
such as the Accreditation Documentation Management System 
(ADMS) and Good Doc/Bad Doc, to aid other
departments pursuing accreditation.

FIGURE 1. Timeline of PIAT activities and the Accreditation process.

FIGURE 2. Number of staff trained in each training offered by PIAT, 2012-14.
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Bureau of Jail Health Services

Some of the commonly treated medical conditions are:

• Minor injuries (lacerations, sprains, burns, and other 
wounds)

• Drug and alcohol intoxication/detoxification
• Diabetes
• Hypertension
• Seizure disorders
• Asthma
• Psychiatric disorders
• Chronic disability
• Coronary heart disease
• Pregnancy monitoring

The City of Houston jail system dates back to the 1840s, whcn 
the City constructed a two-story jail, which was referred to as 
the “Calaboose”, which was a common name for a municipal 
jail. Prior to the construction of the Calaboose, the Houston 
City Marshals (the forerunner of the current HPD) booked 
prisoners directly into a 24 feet by 24 feet blockhouse, which 
had neither heat nor ventilation.
 The jail relocated twice more over the next century, until the 
HPD opened the Police Administrative Building in 1951 at 61 
Reisner Street, which still houses the primary jail. Beginning 
in 1978, the JHS began operating a clinic at the Reisner Street 
jail, in order to provide a minimum level of necessary care to 
inmates. Furthermore, the City entered into a legal consent 
decree on September 21, 1989 to provide a minimum level of 
care to inmates. The consent decree has since been terminated, 
but JHS continues to maintain the 24-hour clinical services at 
the Reisner and Mykawa jail facilities.

Problems Bureau Addresses
A major issue that JHS addresses is attempted suicide in the 
inmate population. Historically and into the present, suicide 
has been the leading cause of unnatural death in jails (Frank 
& Aguirre, 2013). The rate has been approximately 47 per 
100,000, or over four times the rate in the general population 
(Hanson, 2010; Mumola, 2005). 
 In addition to psychiatric concerns, the JHS provides care 
for all persons in custody. Inmates come with pre-existing 
conditions (e.g. heart disease, chronic disabilities) and may 
suffer acute conditions (e.g. physical injuries). The clinics work 

TABLE 1. Essential Public Health  
Services Addressed by JHS.

 
Monitor health status to identify and solve  
community health problems

Diagnose and investigate health problems and health 
hazards in the community

Inform, educate, and empower people about health 
issues

Mobilize community partnerships and action to  
identify and solve health problems

Develop policies and plans that support individual and 
community health efforts

Enforce laws and regulations that protect health and 
ensure safety

Link people to needed personal health services 
and assure the provision of health care when  
otherwise unavailable

Assure competent public and personal health care 
workforce

Evaluate effectiveness, accessibility, and quality of 
personal and population-based health services

Research for new insights and innovative solutions to 
health problems
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The Bureau of Jail Health Services (JHS) operates two 24-hour minor emergency 
clinics within the Houston Police Department (HPD) jails. Inmates have distinct 
medical needs, and their care during incarceration falls on the City of Houston. 
These clinics triage the inmates, treat minor conditions, conduct medical follow- 
up, and refer to emergency care, if needed. 
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closely with hospitals in order to provide emergency care that 
cannot be provided in the clinics. These services meet 2 of the 
10 essential public health services (Table 1).

Why Bureau Addresses
The inmates are the custody of the HPD, so necessary medical 
care falls on the City to provide. Providing this care will reduce 
morbidity and mortality in this population. For some inmates, 
this is the only care that is provided in their lives.

What Bureau Does
Each inmate that is brought into either jail facility is screened 
and triaged by clinical assistants and jail medical specialists 
in order to assess if the patient has any medical problems or 
needs. If the inmate is identified to have a medical need, s/he 
is referred to the jail clinic for treatment. If the clinic is able to 
provide the necessary level of care, the patient receives treat-
ment and medical follow-up is conducted, as appropriate. 
 If the inmate requires a higher level of care, s/he is trans-
ferred to a local hospital for care, until the inmate is able to be 
transferred back to the jail. 

10-year Trends
The Bureau of JHS has maintained the clinics at both Houston 
jail locations over the past 10 years. Currently, the jail staffs 
two medical doctors, a pharmacist, and over 25 jail medical 
specialists and clinical assistants. Little has changed in the past 
10 years in the operations of the clinics; however, the number 
of inmates screened and treated has fluctuated throughout the 
period.
 The number of inmates screened and treated peaked in 
2009, with 198,532 screened and 113,273 of those received 
treatment (Figure 1). Likewise, the number of patients referred 
for outside care also peaked in 2009 at 1,250.
 Trends in attempted suicides in the jail has not followed 
the same trends in the past several years. In fact, 2009 saw the 
second lowest number of attempted suicides (9) and 2013 saw 
the highest (27). The method of attempted suicide has most 
commonly been hanging (82.7%) (Figure 2). Approximately 
60% of suicide attempts were black (non-Hispanic) inmates 
(Figure 3), and approximately 80% were male. 

10-year Vision for 2015 - 2025
Municipal jails are quickly disappearing in Texas, in favor of 
larger county- or state-run facilities. This is because municipal 
facilities typically only hold prisoners for short periods and 
for low-level crimes. The Houston City Council approved an 
agreement with Harris County on September 23, 2015 to 
build a joint inmate processing center. This is the first step in 
transferring the City’s municipal jail services over to Harris 
County, a move that former Mayor Annise Parker said will re-
sult in “direct savings from the first day”. The joint processing 
center is scheduled to open in October 2017, with the City’s 
facilities closing the month after.

BUREAU  SUMMARY
 

• 33 Personnel
• $##
• 120,000 screened per year
• 67,000 treated per year
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FIGURE 1. Number of inmates screened and treated in HPD jails, 2005 - 2014 FIGURE 2. Attempted suicides in HPD jails by method, 2014

FIGURE 3. Attempted suicides in 
HPD jails by race/ethnicity, 2014
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Bureau of Laboratory Services 

 The BLS is split into two major functional areas: clinical and environmental labora-
tories. The clinical laboratory focuses on infectious disease surveillance testing, while 
the environmental laboratory focuses on testing water, soil, air, industrial waste, food, 
and other, non-clinical samples. The clinical laboratory also houses a biosafety level 
(BSL) 3 facility, which conducts testing on highly virulent pathogens, such as Ebola, 
tuberculosis, and others. 

Problems Bureau Addresses
Surveillance is a critical component of public health, fulfilling the first, second, and 
ninth essential public health services (Table 1). The laboratory is a critical part of 
surveillance, in addition to epidemiology, as it tests for the infectious diseases and en-
vironmental hazards that threaten the health of Houstonians and their environment. 
 The diseases of public health interest that the laboratory investigates include influ-
enza, HIV, STDs, vaccine-preventable diseases, foodborne diseases, and many others. 
The environmental laboratory tests samples for dangerous heavy metals (such as lead), 
foodborne pathogens, and water contaminants, hazardous waste.

Why Bureau Addresses
Conducting public health surveillance and epidemiology underlies the basic mission 
of the public health system – to ensure conditions in which people can be healthy. 
Surveillance allows for estimating disease burden and health status, measuring the 
need for public health action, guiding decision- and policy-makers, and evaluating 
the effects of interventions. Through conducting clinical and environmental testing, 

The Bureau of Laboratory Services (BLS) provides a wide range of clinical and 
environmental testing for the City of Houston, the 17-county Texas Health  
Service Region 6/5 South, and many medical facilities throughout the region. 
Primarily, the public health laboratory conducts infectious disease and environ-
mental testing in order to ensure the public’s health. Furthermore, the BLS  
participates in many federal programs to accomplish this goal.
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TABLE 1. Essential Public Health  
Services Addressed By BLS.

 

Monitor health status to identi-
fy and solve community health  

problems

Diagnose and investigate health 
problems and health hazards in 

the community

Inform, educate, and empower  
people about health issues 

Mobilize community partnerships 
and action to identify and solve 

health problems

Develop policies and plans that 
support individual and community 

health efforts

Enforce laws and regulations that 
protect health and ensure safety

Link people to needed personal 
health services and assure the  
provision of health care when  

otherwise unavailable

Assure competent public and  
personal health care workforce

Evaluate effectiveness, accessi-
bility, and quality of personal and 
population-based health services

Research for new insights and 
innovative solutions to health 

problems
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the BLS assists the Bureau of Epidemiology and others in mon-
itoring disease burden and health status in several critical areas.

What Bureau Does
The BLS conducts testing using microbiology, biochemistry, 
chemistry, and molecular techniques. Proficiency in these 
methods is maintained periodically, and the BLS is inspected 
and accredited by eight different agencies to ensure that all test-
ing is performed in a reliable and accurate manner.

10-year Trends
The BLS has gone through significant changes over the last 
decade. Testing technology changes quickly and the BLS strives 
to provide the most up-to-date and cutting edge technology for 
the Houston community. During the last decade, the clinical 
laboratory has significantly expanded our molecular testing 
capabilities. Molecular detection for Mycobacterium tubercu-
losis (TB), Human Immunodeficiency Virus (HIV), influenza 
virus, dengue virus, SARS Co-V, MERS Co-V, and norovirus 
are several examples of new molecular tests that has improved 
the laboratory’s capacity to accurately and efficiently conduct 
testing. These tests are highly sensitive and specific which 
provides the BLS and the Houston Health Department with 
high-quality data to act upon. 
 The last decade has seen two major events for the laboratory. 
The first was the 2009 H1N1 influenza pandemic. The BLS 
was inundated with specimens and performed over 10,000 
more tests than in a typical influenza season (Figure 1). The 
laboratory staff responded by working a significant number 
of overtime hours and hiring temporary staff to maintain the 
processing and testing of specimens. 

MISSING

FIGURE 1. Influenza testing volume by season (July-June), 2008-2014. *2009 sea-
son includes testing in April, May, and June after H1N1 was identified in Houston
 

 The second major event was relocating to a newer and 
larger facility in early 2012. The laboratory relocated from the 
Braeswood Boulevard location in the heart of the Texas Med-
ical Center to the Houston Veterans Affairs Medical Center 
campus located on Holcombe Boulevard. The previous facility 
on Braeswood was unable to meet the electrical demands of 
new testing equipment and maintain a consistent temperature 
controlled environment that is crucial to diagnostic testing. 
Two buildings were purchased on the Holcombe campus and 

remodeled to accommodate the laboratory’s needs and to 
provide a safe and controlled environment for testing. The new 
facility allowed for the design and construction of a new BSL-3 
facility to accommodate the TB and Laboratory Response 
Network (LRN) testing needs of the laboratory. 
 Over the past several years, the laboratory has seen a decline 
in testing volume (Figure 1). This is due primarily to decreased 
patient visits at the HHD clinics and partnering communi-
ty-based clinics as well as decreased testing needs from environ-
mental health partners, internally and externally.

MISSING

FIGURE 1. Testing volume for the Bureau of Laboratory Services, 2007-2014

 
Program-specific Areas
Molecular Diagnostics 
The Molecular Diagnostics is a CDC LRN reference laboratory 
that provides testing to the seventeen surrounding counties 
with a total population of more than six million. The laborato-
ry is also a member of the Food Emergency Response Network 
(FERN). This section works closely with other laboratories, 
first responders, the FBI, and others to conduct critical testing 
for bioterrorism agents, or weapons of mass destruction. 

Virology and Serology
The Virology and Serology section conducts HIV/STD serol-
ogy, vaccine-preventable disease (VPD) serology, diagnostic 
virology, and rabies testing. The section performs moderate- to 
high-complexity procedures for the isolation and identification 
of various viral pathogens. These pathogens include respiratory 
viruses, West Nile virus and other encephalitides, and dengue 
virus. The BLS is one of four laboratories across Texas that 
provides zoological (animal) testing of rabies.

Microbiology
The microbiology laboratory serves as a regional reference 
laboratory for foodborne outbreak surveillance testing and is 
nationally recognized as an active PulseNet network labora-
tory, a national network of laboratories that perform stan-
dardized molecular subtyping (“fingerprinting”) of foodborne 
disease-causing bacteria for the early detection of foodborne 
disease outbreaks. The laboratory is also an active participant 
in the National Antibiotic Resistance Monitoring System 
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(NARMS). Finally, the BLS provides TB testing for the Bureau 
of TB Control and providers throughout the region.

Health Center Support
The Health Center Support section provides clinical testing 
support to the health centers and conducts pollen and mold 
spore counts for the greater-Houston area. The tests conducted 
for the health centers are primarily for HIV and STDs. The 
pollen and mold counts are used to determine allergen levels 
for the general public, media, and medical providers.

Lead and Heavy Metals
The environmental section of the BLS provides testing on 
environmental and blood specimens for lead and heavy metals. 
These metals can be very dangerous for human and environ-
mental health. In children, high lead levels can cause devel-
opmental and cognitive problems. The laboratory conducts 
testing for the Bureau of Community and Children’s  
Environmental Health.

Clean Water Testing
The BLS conducts testing on potable and environmental water 
sources, such as bayous and lakes. The environmental water 
testing examines ten parameters to assess water safety. For po-
table water, the laboratory conducts bacterial testing to ensure 
that water is safe to drink for area residents

Milk and Dairy
The Milk and Dairy section conducts testing on raw and pro-
cess dairy samples to ensure compliance with state and federal 
regulations. The testing ensures that the dairy supply is free 
from harmful foodborne pathogens.

10 Year Vision For 2015-2025
The laboratory plans to continue improving capacity to meet 
the public health testing needs of the City of Houston and 
the surrounding counties. In order to do this, the BLS plans 
to continue transitioning from classical diagnostic methods to 
molecular-based diagnostic methods. Recently, the BLS has 
adopted the GenMark, MALDI-TOF, and Illumina MiSeq 
molecular technologies. These technologies improve the accu-
racy of testing for respiratory viruses, TB, foodborne bacteria, 
and many other harmful bugs. The BLS plans to also acquire a 
Next Generation Sequencing instrument to assist with identi-
fying foodborne bacteria.
 The BLS plans to expand the base of clients in the area that 
are served by our clinical and environmental sections. This is 
going to be facilitated with a remote order-entry system, where 
providers and others will be able to order tests and receive 
results electronically from the BLS. Our goal at the Bureau 
of Laboratory Services is to provide the community and our 
partners with the most up-to-date and accurate test results as 
possible. The laboratory will continue to evaluate the needs  
of the community and plan for future testing needs to serve 
our city.

BUREAU SUMMARY
 

• Staff size

• Bureau Budget

• Clients served

• Problem specific numbers (ie, drills run, immz 
given, etc)
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INTRODUCTION

Streptococcal infections are any type of infection caused by 
the streptococcus group of bacteria. Infections vary in sever-
ity from mild throat infections to life-threatening infections 
of the blood or organs. Most streptococcal infections can be 
treated with antibiotics. Many strains of the bacteria are

Invasive Streptococcal Infections

naturally occurring in the human body and 
normally do not cause disease. For example,  
S. viridans is found in the GI tract and  
S. agalactiae is found in the female genital 
tract. There are three groups of Streptococcus 
bacteria that are of concern to public health: 
Group A Streptococcus (S. pyogenes), Group B 
Streptococcus (S. agalactiae) and Streptococcus 
pneumoniae.  
 Group A Streptoccus (GAS) can cause both 
invasive disease (such as meningitis or blood 
stream infections) and non-invasive disease 
(such as strep throat). It can be found on the 
surface of the skin and inside the throat, and 
commonly affects adults and children. GAS 
is highly virulent and is often associated with 
septicemia, streptococcal toxic shock syn-
drome, strep throat, wound infections, and 
may induce some immunologic diseases such 
as rheumatic fever. It is the most frequent 
cause of necrotizing fasciitis, commonly 
referred to as “flesh eating bacteria.” GAS can 
affect all age groups but more frequently af-
fects the older population. Infection is associ-
ated with skin lesions and IV drug abuse and 
can result in severe illness, including death.
 Group B Streptococcus is often associated 
with septicemia, and pneumonia or menin-
gitis in neonates. According to the Centers 
for Disease Control and Prevention, Group 
B Streptococcus is the most common cause 
of life-threatening infections in newborns 

and pregnant women. It can sometimes cause 
urinary tract infections, skin infections, bone 
infections, blood infections and pneumonia, 
particularly in vulnerable individuals, such as 
the elderly and those with diabetes. The  
bacteria can be passed on to the baby through 
the amniotic fluid (a clear liquid that  
surrounds and protects the unborn baby in 
the womb) or as the baby passes through the 
birth canal during labor.
 Streptococcus pneumoniae causes pneumonia, 
respiratory infections, ear and sinus infections, 
septicemia, endocarditis, bloodstream  
infections (bacteremia) and meningitis (in-
flammation of the membranes that surround 
the brain and spinal cord). It is frequently 
associated with children in daycare. Mortality 
for all strains can be as high as 50 percent 
depending on the clinical presentation. The 
symptoms of S. pneumoniae infections vary 
according to the site of infection. It may be 
present in the throat or on the skin with-
out causing any symptoms or illness at all. 
When Streptococcus pneumoniae organisms are 
present in a part of the body that is normally 
sterile such as the bloodstream or spinal fluid, 
it is called an “invasive” infection, and is more 
likely to require hospitalization. Streptococcus 
pneumoniae is the most common cause of 
community-associated pneumonia, which 
can cause severe and life-threatening illness in 
infants and the elderly.

Disease Transmission
Streptococci are spread by contact with respi-
ratory droplets or through direct contact with 
persons who are infected particularly through 
contact with open wounds or sores, coughs 
and sneezes. Indirect contact through contam-

inated objects can result in infection. Individ-
uals with compromised immune systems are 
at a higher risk of infection and disease.
 Transmission of group B streptococcus 
from mother to infant occurs shortly before 
or during delivery. After delivery, infants are 

Surveillance History
Nationally notifiable since 
1995

Population at Higher Risk
• Infants and elderly

• Children in daycares

• Persons with diabetes

Notable Outbreaks
None

Cases Per Year
128

Seasonality
Winter

Caseload
3,780

SURVEILLANCE 
SUMMARY
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occasionally infected via person-to-per-
son transmission in the hospital nursery. 
Two distinct forms of illness occur. Early 
onset disease (1-7 days after delivery) 
is characterized by sepsis, respiratory 
distress, apnea, shock, pneumonia 
and meningitis, is acquired in utero 
or during delivery, and occurs more 
frequently in low birth weight infants. 
Late onset disease (from 7 days to several 
months after delivery) is characterized 
by sepsis and meningitis, is acquired by 
person-to-person contact, and occurs in 
full-term infants. 

Epidemiology in Houston
In Houston, between 2005 and 2014, 
1,275 cases of invasive streptococcal 
disease were reported to the Bureau of 
Epidemiology.
 In Houston, the majority of cases 
(446 cases) of invasive streptococcus 
occurred in persons > 60 years of age, 
followed by ages 50-59 and infants.
 The number of reported cases of 
invasive group A streptococcus disease 
in Houston has continued to increase 
since 2004. Reported cases ranged from 
15 (0.6 cases per 100,000 population) 
in the year 2005 to 60 (2.9 cases per 
100,000 population) in 2014.
 The highest age-specific incidence 
rates of invasive group A streptococcal 
disease are seen in infants.
 In Houston, the highest age-specific 
incidence rates of invasive Group B strep 
were seen in infants, followed by adults 
aged 60 years or more.

Public Health Action
The Centers for Disease Control and 
Prevention guidelines for the treatment 
and prevention of Group B Strepto-
coccal disease are recommendation for 
universal prenatal screening for vaginal 
and rectal group B strep colonization 
of all pregnant women at 35-37 weeks 
gestation. This and other awareness and 
prevention activities have resulted in a 
steady decline in the number of early 
onset Group B Streptococcal infections 
in newborns. 
 Vaccination with pneumococcal con-
jugate vaccine (PCV) and polysaccharide 
vaccine (PPV) can help prevent infection 
with Streptococcus pneumoniae. The 
PPV has been available since 1977 and is 
used mainly for adults over 65 and those 
with certain chronic illnesses such as 
diabetes or pulmonary disease. Only one 
dose is needed unless it is given prior to 
age 65. When a second dose is needed, 
it should be given at least five years after 
the first dose. PPV is not effective in 
children less than two years old.
 PCV has been available since 2000 
and is recommended for all children 
between ages 2-23 months and for cer-
tain children up to age 5. Streptococcus 
pneumoniae infections can be prevented 
by careful and frequent hand washing, 
especially after contact with respiratory 
secretions or items that may be contami-
nated with the bacteria. 

Multidrug-resistant Streptococcus 
Pneumoniae (MDRSP)
Antibiotics are commonly used to treat 
bacterial infections, like Streptococcus 
pneumoniae (pneumococcus). However, 
bacteria can evolve from exposure to an-
tibiotics and adapt to new environments 
by changing their structures or mutat-
ing their genetics. This allows bacteria 
to survive despite antibiotic use and is 
known as antibiotic resistance. 
S. pneumoniae has become resistant to 
one or many antibiotics and can lead 
to treatment failures. The number of 
S. pneumoniae that have developed 
resistance to multiple types of antibiotics 
is increasing, and is known as multi-
drug-resistant Streptococcus pneumo-
niae (MDRSP). This is a major concern 
because MDRSP is challenging to treat 
and carries a higher risk of causing 
complications. 
 MDRSP is associated with increased 
costs compared to infections caused by 
non-resistant (susceptible) pneumo-
coccus. These costs include hospital 
readmission from treatment failures; 
need for alternative antibiotics that are 
often times more expensive; need for 
surveillance to track resistance patterns; 
educational requirements for patients, 
physicians, and microbiologists; and the 
development of new antibiotic drugs.
The Public health community is working 
to reduce MDRSP by educating patients 
and physicians on the dangers associated 
with the overuse of antibiotics and by 
promoting pneumococcal vaccinations.
 Public health campaigns advocate for 
increased vaccination rates as a method 
of disease prevention, which can lead to 
fewer infections and reduce the need for 
antibiotic use.
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Legionellosis

INTRODUCTION

Legionellosis is an acute bacterial disease caused by gram 
negative bacteria of the genus Legionellae. Legionella  
pneumophila is the most common species associated with the 
disease. There are two distinct forms of legionellosis:  
Legionnaires’ disease and Pontiac fever. The more severe
respiratory, Legionnaires’ disease, is charac-
terized by fever, myalgia, cough, and diffuse 
pneumonia. Other symptoms may include 
diarrhea, abdominal pain, and a non-produc-
tive cough. Death can occur in 10-15% of 
legionellosis cases. The second form, Pontiac 

fever, is a milder illness without pneumonia, 
and is self-limiting. The incubation period for 
Legionnaires’’ disease is 2-10 days, most often 
5-6 days; Pontiac fever takes 5-66 hours, most 
often 24-48 hours (Heymann, 2008).

Disease Transmission
Legionellosis is spread via airborne transmis-
sion from an environmental source. Direct 
person-to-person transmission has not been 
documented. The bacteria can be found in 
stagnant water, particularly water heated 
between 77°F and 108°F. Such water can be 
found in hot water tanks, air conditioning 
cooling towers, and spas. L. pneumophila 
becomes a danger when water containing the 
bacteria is aerosolized and inhaled by a suscep-
tible person (Heymann, 2008) (Texas Depart-
ment of States Health Services, Legionellosis, 
Task Force/Recommendations, 2014).
 Risk factors for infection include age (most 
cases are over 50 years of age), a history of 
diabetes mellitus, renal disease and malig-
nancy, chronic lung illnesses, a compromised 
or weakened immune system, prior organ 
transplantation, and heavy smoking. The dis-
ease affects males at a much higher rate, with 
a male to female ratio of approximately 2.5 to 
1. Nationally, outbreaks of Legionellosis have 
been associated with spas, whirlpools, cruise 
ships, cooling towers, grocery store misting 
systems, and potting soil (Heymann, 2008) 
(Centers for Disease Control and Prevention, 
2013).

Epidemiology in Houston
Between 2005 and 2014, 78 cases of legionel-
losis were reported to the HHD Bureau of  

Epidemiology. The trend in the City of  
Houston was similar that of Texas, in which 
there was a substantial increase of reported 
cases from 2011 to 2014 In Houston, the case 
count went from 2 in 2011 to 21 in 2014. 
The cause of this increase in cases in both 
Texas and the City of Houston may be due 
to improvement of legionellosis surveillance, 
increased electronic laboratory  
reporting, and increased use of laboratory  
tests to diagnosis illnesses. 
 Of the 78 Houston cases, over half were 60 
years or older (57.7%), followed by 40 to 49 
years (17.9%), 50 to 59 years (14.1%), and 
30 to 39 years (7.7%). Similarly, the majority 
of reported cases in Texas were also within 

Surveillance History
Notifiable in Texas since 
1984

Population at Higher Risk
• Immunocompromised 

persons

• Persons with diabetes 
history or chronic lung 
illnesses

• Heavy smokers

Notable Outbreaks
2 outbreaks

Cases Per Year
8 per year

Seasonality
Summer

Caseload
248

SURVEILLANCE 
SUMMARY
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FIGURE 1. Legionellosis case count.
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the age group of 60 years or older (54.8%) from 2009 to 2014 
(Texas Department of States Health Services, 2015).
 From 2005 to 2014, 50 (64.1%) of the Houston cases were 
male, and 28 (35.9%) were female. The majority of affected 
persons were White (37.1%), followed by Black (28.2%), and 
Hispanic (16.7%). 
 Only 6.4% of the 78 Houston cases were known to be fatal, 
which is well below the average of 10-15% nationwide. Two 
outbreaks were identified between 2005 and 2014 in the City 
of Houston, and both were associated with an exposure in two 
separate apartment dwellings, with two cases per outbreak. 
 From 2005 to 2014, there were 1,270 legionellosis cases 
reported in Texas. The case count more than doubled from 
111 cases in 2011 to 256 cases in 2014 (Texas Department 
of States Health Services, 2015). Annually, the Centers for 
Disease Control and Prevention (CDC) estimates that between 
8,000 and 18,000 legionellosis cases occur in the United States. 
Only a fraction of these cases are reported to public health. The 
majority of reported cases are sporadic; however, travel-associ-
ated outbreaks, outbreaks in community settings, and health-
care and occupational outbreaks do occur in the United States 
(Centers for Disease Control and Prevention, 2013).

Public Health Action
Surveillance systems enable the Houston Health Department 
to follow up on reported cases. Each case within the City of 
Houston jurisdiction is contacted to obtain potential exposures 
and identify additional cases in order to implement control 
measures in outbreaks to prevent more cases.
 Man-made water supplies are the primary sources for le-
gionellosis; therefore conditions known to enhance Legionella 
growth need to be avoided. Cooling towers should be drained 
when not in use and mechanically cleaned at least twice a 
year to remove buildup and sediment. Appropriate biocides 
should be used to limit growth of Legionella bacteria and the 
formation of protective layer of microorganisms. Maintaining 
hot water system temperatures at 122oF or higher may reduce 
the risk of transmission. Also, tap water should not be used in 

respiratory therapy devices (Heymann, 2008) (Occupational 
Safety and Health Administration, 2015).
 There are no vaccines that can prevent legionellosis. Persons 
at increased risk of infection may choose to avoid high-risk 
exposures, such as being in or near a hot tub or spa (Centers 
for Disease Control and Prevention, 2013).

A Report of the Office of Surveillance and Public Health Preparedness Epidemiology in Review 2005 - 2014

Figure 2 Legionellosis case count by age. Figure 3 Legionellosis case count by race.
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Legionnaire Hot (Water) Zone

Overview

On September 13, 2012, the Houston Health Department 
(HHD), Bureau of Epidemiology (BOE) received the first 
reported case of Legionellosis in Houston, Texas from a 
hospital Infection Control Provider. This report was followed 
by a second report from another hospital via electronic lab 
reporting on September 14, 2012. Epidemiologists initiated 
an investigation to determine if the two community-acquired 
Legionnaires disease cases were acquired from residential 
potable water because both cases resided in the same apart-
ment building. 
 The BOE completed the investigation and found the 
two Legionnaire’s disease cases were caused by Legionella 
pneumophila species, the hot water system in the apartment 
building was contaminated with L. pneumophila species, and 
the apartment building was the only potential exposure 
during the 10 day incubation period; suggesting an epide-
miological link. Even though the Legionella serogroup was 
not confirmed via clinical and environmental isolates, the 
epidemiological link is supported by the spatial – temporal 
relationship between the two cases. Public health actions 
taken were to complete the epidemiological investigation, to 
notify hospital infection control staff of a possible commu-
nity-acquired Legionnella outbreak to increase diagnostic 
capacity, to coordinate with Environmental Health to de-
contaminate the hot water system at the apartment, and to 
disseminate information regarding Legionnaire’s disease to 
the apartment building management and tenants to prevent 
and control additional Legionellosis cases. Recommendations 
included notifying the apartment building owner to establish 
a Legionella control and management program, informing 
apartment building residents to seek medical evaluation if 
they had symptoms of Legionnaire’s disease, and request-
ing healthcare staff to submit specimens to a laboratory for 
isolate identification. 

Investigation
Two cases of community-acquired Legionnaire’s disease were 
identified in two individuals whose illness was associated with 
the hot water system in their apartment building in Hous-
ton, Texas. The reported date of onset for the first case was 
09/01/2012 and the individual was discharged after 2 days 
of medical care in the hospital. The reported date of onset 
for the second case was 09/07/2012 and the individual died 
after 7 days of medical care in the hospital. The time between 
admission to the hospital and environmental sampling was 
23 days and 15 days respectively. The time between report 
to the HHD and environmental sampling was 15 days and 14 
days respectively. No additional cases of Legionnaires disease 
or Pontiac fever associated with the apartment building were 
reported during the investigation period. 

Outbreak Characteristics 

Both cases occurred in September in the 
Northwest part of Houston.  September 
has been identified in the literature as 
one of the peak months for Legionnaire’s 
disease. In 2010, there were 3,346 inci-
dence cases of Legionellosis in the US.  
According to the Center for Disease Con-
trol (CDC), Texas had 136 incidence cases 
of Legionellosis in 2010. The highest number of incidence 
cases occurred during the months of June to October. 
 Cases ranged in age from 63 to 68 years (mean 65.5 years), 
50% were male, one of the two cases was White and the oth-
er case was Hispanic. Nationally the highest incidence rates 
(3.28 cases per 100,000) were among individuals older than 
65 year of age.  
 Both cases had a positive history of medical risk factors: 
cigarette smoking (10 cigarettes a day), diabetes, and hyper-
tension. The case that resulted in death was home bound. 
 Neither case spent any nights away from home in the 10 
days before disease onset. In the 10 days before onset one 
case had initiated employment with a senior living facility 
(08/30/2012).  
 The mean hospital stay for survivors and non-survivors 
was 4.5 days. Since neither case had visited nor stayed at a 
healthcare setting in the 10 days prior to onset of symptoms, 
neither case was nosocomially acquired. 
 Laboratory testing was performed in the clinical samples. 
In both clinical specimens, Legionella pneumophila serogroup 
1 was identified by urine antigen test. Neither case had a 
clinical isolate available to identify the serogroup. Since the 
clinical protocol for treating pneumonia requires antibiotic 
treatment before the urine antigen test results are available, 
it is rare to obtain clinical isolates from sputum cultures. It is 
not known, if serology or direct fluorescent antibody testing 
was performed.   
 Environmental investigation was warranted because the 
two sporadic cases of community-acquired Legionnaire’s dis-
ease occurred within a one week period and the two individ-
uals were exposed to a limited number of water sources. The 
apartment building houses 105 units. The apartment building 
had no history of prior violations with COH Environmental 
Health Division. 
 The Environmental Health Division performed the  
environmental assessment and provided the BOE with a case 
summary. The environmental samples were collected by the 
apartment complex management. A private contractor lab 
processed the samples. The environmental sample collected 
on September 28, 2012 identified L. pneumophila serogroup 
14 in the hot water system and no L. pneumophila was detect-
ed in the chiller system. After disinfection, the environmental 
sample collected on October 17, 2012 did not identify any  
L. pneumophila. 
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Leishmaniasis

INTRODUCTION

Leishmaniasis is a disease caused by infection with Leishmania 
parasites. The parasites are spread through the bite of infect-
ed phlebotomine sand flies. There are over 30 species of  
Leishmania capable of infecting sand flies. The disease is 
found in the tropics, subtropics and southern Europe, 
threatening 350 million people in over 88 
countries (World Health Organization, 2015).  
The disease is not common in Texas or other 
parts of the United States.  Most cases identi-
fied in the US are the result of traveling to or 
living in other countries (Centers for Disease 
Control and Prevention, 2013). 
 The disease presents in various forms, with 
the most common forms being cutaneous 
leishmaniasis and visceral leishmaniasis. 
Symptoms of the disease vary depending on 
the form of leishmaniasis. Cutaneous leish-
maniasis is characterized by skin sores that 
begin as lumps or bumps, but can develop 
into ulcers if not treated. Visceral leishmania-
sis affects internal organs (spleen, liver or bone 
marrow are commonly impacted) causing 
fever, weight loss, enlargement of spleen and 
abnormal blood tests. In some individuals, 

infection with leishmaniasis can be asymp-
tomatic regardless of the form of the infection. 
 Cutaneous leishmaniasis usually heals 
without treatment, providing the infected 
person immunity to further infection (Texas 
Department of State Health Services, 2011). 
Visceral leishmaniasis is much more difficult 
to treat if symptoms do develop. It requires 
long-term use of anti-parasitic medication; 
however, medications have traditionally been 
unsuccessful in treating the condition (Texas 
Department of State Health Services, 2011).
Leishmaniasis became a reportable condition 
in Texas in 2007. From 2007 to 2014, 44 cas-
es of leishmaniasis were reported in Texas. All 
confirmed or suspect cases are to be reported 
to local health departments within 1 week.  
From 2005 to 2014, HHD reported 3 cases, 
all of which were in 2012. 

Disease Transmission
Leishmaniasis is a parasitic disease; the carrier 
of the infection is the parasite, Leishmania. 
The parasite infects phlebotomine sand 
flies which pass the infection to the human 
population. Sand flies breed in forested areas, 
burrows of small rodents and caves. These 
locations are where humans are most likely 
to become infected with the disease (World 
Health Organization, 2015). The bites from 
infected female sand flies are the main mode 
of transmission for the disease (Centers for 
Disease Control and Prevention, 2013).
 The two forms of leishmaniasis, visceral 
and cutaneous, that are seen in humans have 
differing incubation periods. Cutaneous leish-
maniasis has an incubation period that ranges 
from 7 days to as long as several months. 

Visceral leishmaniasis has an incubation peri-
od that ranges from 10 days to several years; 
in most cases, symptoms develop after two to 
6 months.
 Sand flies are usually active during cooler 
times of the day which correspond to the early 
evening and early morning hours. There is a 
risk of infection during hotter times of day if 
an area that is home to sand flies is disturbed 
during their usual rest period.

Epidemiology in Houston
Since Leishmaniasis became a reportable  
condition in 2007, Houston has reported 3  
cases. Most cases of leishmaniasis that are re-
ported in the U.S. originate in Latin Amer-
ica. Most cases were identified in areas from 
northern Mexico to northern Argentina  

Surveillance History
Notifiable in Texas since 
2007

Population at Higher Risk
Travelers to endemic areas

Notable Outbreaks
None

Cases Per Year
0 per year

Seasonality
None

Caseload
4

SURVEILLANCE 
SUMMARY
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(Texas Department of State Health 
Services, 2011).

Public Health Action
There are no vaccines or drugs that 
prevent leishmaniasis. The most effective 
means of preventing infection is to min-
imize the risk of being bitten by sand 
flies. According to the recommendations 
made by the CDC, when outdoors:

• Minimize the amount of exposed 
skin by wearing long-sleeved tops and 
pants, tuck shirts into pants

• Apply insect repellent to exposed skin 
and under the ends of sleeves and 
pant legs. The most effective repellents 
generally are those that contain the 
chemical DEET

When indoors,

• Stay in well-screened or air-condi-
tioned areas.

• Spray living and sleeping areas with an 
insecticide to kill insects.

• Use a bed net tucked under the mat-
tress if not sleeping in a well-screened 
or air-conditioned area, If possible, 
use a bed net that has been soaked in 
or sprayed with a pyrethroid-contain-
ing insecticide. The same treatment 
can be applied to screens, curtains, 
sheets, and clothing (clothing should 
be retreated after five washings).

 All individuals are at risk of contract-
ing leishmaniasis if they live or are visit-
ing areas that are home to populations of 
phlebotomine sandflies. Travelers visiting 
Afghanistan, Algeria, Brazil, Iran, Iraq, 
Peru, Saudi Arabia and Syria should 
be cautious during the active period of 
sandflies since these countries account 
for more than 90% of the world cases 
of cutaneous leishmaniasis (Ashford, 
Desjeux, & de Raadt, 1992).  
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Listeriosis

INTRODUCTION

Listeriosis is a bacterial infection caused by eating food  
contaminated with the bacterium Listeria monocytogenes. 
While rare in the United States, Listeria accounts for 1600 
illnesses and 260 deaths yearly (Painter & Slutsker, 2007).  
 The general symptoms associated with listeriosis are fever
muscle ache, stiff neck, and instances of 
diarrhea, confusion and convulsions. These 
symptoms vary from person to person de-
pending on health status and immune system 
condition. People with healthy immune 
systems and no other pre-disposing condition 
may be asymptomatic after infection (Painter 
& Slutsker, 2007). High risk individuals like 
newborns, older adults, individuals with  
auto-immune diseases or receiving  

immune-system suppressing drugs have the 
highest incidence rates of the disease (Goulet, 
King, Vaillant, & de Valk, 2013).
 Listeriosis has been a notifiable condition in 
Texas since 1986. Suspect or confirmed cases 
are to be reported to the local health depart-
ment within one week. The Houston Health 
Department (HHD) had 2 reported listeriosis 
cases in 2014. 

Disease Transmission
Listeriosis is transmitted through the con-
sumption of contaminated food. It is associ-
ated with deli meats, raw vegetables, seafood 
salads, unpasteurized milk, and soft Mexican 
cheese (queso fresco). Almost all listeriosis 
infections are invasive, meaning that the 
infection spreads beyond the gastrointestinal 
tract to other parts of the body. The infection 
has an incubation period that ranges from 3 
to 70 days (Goulet, King, Vaillant, & de Valk, 
2013). 
 Over 90% of people who get Listeria 
infections are in a higher risk group. Persons 
with AIDS are almost 300 times more likely 
to be infected with listeriosis than people with 

healthy immune systems (U.S. Department of 
Health and Human Services, 2015). Pregnant 
women are about 20 times more likely than 
other healthy adults to be infected with liste-
riosis, with about one-third of listeriosis cases 
occurring during pregnancy (U.S. Depart-
ment of Health and Human Services, 2015). 
Infected pregnant women may experience 
only a mild, flu-like illness; however, infec-
tions during pregnancy can lead to miscarriage 
or stillbirth, premature delivery, and serious 
infections in the newborn.

Epidemiology in Houston
Listeriosis is rare in Houston, averaging  5 
cases per year. Between 2005 and 2014, there 

Surveillance History
Notifiable in Texas since 
1986

Population at Higher Risk
Pregnant women

Notable Outbreaks
One (2005)

Cases Per Year
5 per year

Seasonality
None

Caseload
83

SURVEILLANCE 
SUMMARY
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TABLE 1: NUMBER OF LISTERIOSIS CASES BY AGE GROUP, 2005-2014

Age Group 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Grand Total

0 - 4 1 1 6 0 0 0 0 0 0 0 8

5 - 19 1 0 1 0 0 0 0 0 0 1 3

20 - 64 3 4 8 3 4 6 1 2 3 1 36

Unknown 0 1 0 0 0 0 0 0 0 0 1

Total 5 6 15 3 4 6 1 2 4 2 48
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were a total of 48 cases reported to the 
HHD. There was a peak in 2007 of 15 
reported cases. In all other years, the 
number of cases reported ranged from 
a high of 6 cases in 2006 and 2010 to 
a low of 1 case in 2011 (Table 1). The 
2007 spike in cases was not linked to 
any common source outbreak; it was the 
result of more sporadic cases during that 
year. 
 Listeriosis mostly impacts infants, 
pregnant mothers and the elderly. Of 
the 48 cases reported: six cases were 
in pregnant women, eight cases were 
in newborn infants, and 16 cases were  
from ages 10 to 39 and 20 cases in indi-
viduals 60 years and older. 
 The disease burden was greater in 
Hispanics than in any other racial group. 
From 2005 to 2014, individuals who 
identified as Hispanic accounted for 
23 of the 48 cases (Table 2). Hispanics 
have a higher risk factor for contracting 
listeriosis since they are more likely to 
eat unpasteurized cheeses like queso 
fresco (Centers for Disease Control and 
Prevention, 2001). 

Public Health Action
The HHD laboratory analyzes isolates of 
bacteria for each case of Listeria in order 
to subtype the isolate. By “subtyping” we 
mean that isolates of Listeria are grouped 
into sub-clusters of isolates based on 
DNA analysis. With subtyping, we gain 
additional information. Subgroups of 
Listeria cases, grouped together by DNA 
analysis, are very closely related and 
likely to come from the same source. 
This information can help an epidemiol-
ogist determine which cases likely ate a 
common food item,
Before 2014, Listeria isolates were sub-
typed by a laboratory technique, called 
pulsed-field gel electrophoresis (PFGE). 
PFGE is a biotechnology that allows the 
laboratory to determine a DNA “fin-
gerprint”. Cases with indistinguishable 
DNA fingerprint are likely caused by a 
common food exposure.
 In 2014, the Centers for Disease 
Control and Prevention (CDC) began 
using a new laboratory technique, called 
whole genome sequencing, to subtype 
Listeria bacteria. As part of the “Listeria 
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TABLE 2: NUMBER OF LISTERIOSIS CASES BY RACE AND ETHNICITY, 2005-2014

Racial Group 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Grand Total

Asian 0 0 0 0 0 1 0 1 0 0 2

Black 0 0 2 1 0 0 0 0 1 2 6

Hispanic 4 3 9 1 2 3 0 0 1 0 23

White 1 1 3 1 1 2 1 1 2 0 13

Other 0 1 0 0 0 0 0 0 0 0 1

Unknown 0 1 1 0 1 0 0 0 0 0 3

Total 5 6 15 3 4 6 1 2 4 2 48

initiative” implemented in 2014, Liste-
ria isolates are now sent to the CDC 
laboratory which sequences the entire 
genome. This enables investigators to 
create dendrograms based on DNA anal-
ysis that can more precisely determine 
which isolates are related. The laboratory 
thus provides epidemiologists with a 
good “head start” in determining which 
cases of Listeria are associated with an 
outbreak.  
 The bacteria that causes listeriosis can 
survive in cold temperatures, keeping 
the refrigerator at 40°F or lower and the 
freezer 0°F or lower can help eliminate 
Listeria. It is recommended by the CDC 
that higher risk individuals should take 
the following precautions: 

• Avoid eating hot dogs, luncheon 
meats, cold cuts, other deli meats 
(e.g., bologna), or fermented or dry 
sausages unless they are heated to an 
internal temperature of 165°F or until 
steaming hot just before serving.

• Avoid getting fluid from hot dog and 
lunch meat packages on other foods, 
utensils, and food preparation surfac-
es, and wash hands after handling hot 
dogs, luncheon meats, and deli meats

• Avoid eating soft cheeses such as feta, 
queso blanco and queso fresco unless 
it is made with pasteurized milk. 
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INTRODUCTION

Lyme disease is caused by the bacterium Borrelia burgdorferi,  
and is the most common tick-borne illness in the United 
States (CDC). The bacterium is transmitted to humans 
through the bite of the deer tick (Ixodes scapularis). Since  
discovery of the disease in children and adults in Lyme, 

Connecticut, in 1977, its incidence has in-
creased steadily in the United States (Wright, 
Riedel, Talwani, & Gilliam, 2012) (Lyme 
Disease - CDC, 2015) (Stanek, Wormser, 
Gray, & Strle, 2012). 
 Between 1992 and 2006, the number of 
cases of Lyme disease reported to the Centers 
for Disease Control and Prevention (CDC) 
increased from 9,908 cases per year to 19,931 
cases per year (Wright, Riedel, Talwani, & 
Gilliam, 2012). Between 2007 and 2014, 
about 30,000 cases were reported to the CDC 
annually. However, a recent study conducted 
by the CDC estimates that approximately 
300,000 cases of Lyme Disease are diagnosed 
in the United States annually (10 times greater 
than the number of cases reported) (Lyme 
Disease – CDC, 2015) (Kuehn, 2013).
 There are three clinical stages of Lyme dis-
ease (early localized, early disseminated, and 
late) and clinical manifestations are different 
at each stage. The ‘early localized’ stage occurs 
3 to 30 days after a tick bite, and presents 
with the characteristic erythema migrans rash 
(80% of patients develop this rash). Erythema  
migrans appears as a uniform red-colored oval 
to circular rash with a diam¬eter of 16 cm 
(range of 5 to 70 cm), and eventually resolves, 
even without treatment. This stage can also be 
accompanied by symptoms similar to a viral 
illness (fatigue, malaise, fever, chills, muscle 
pain, and headache) (Wright, Riedel, Talwani, 
& Gilliam, 2012) (Lyme Disease - CDC, 
2015).  
 If left untreated, the bacteria spread from 
the skin to other organs of the body via 
the blood and lymphatic system. The ‘early 
disseminated stage’ can present with Lyme 
carditis (heart palpitations or an irregular 
heart beat), multiple skin lesions (multiple 

erythema migrans lesions), joint and muscle 
pain (and joint swelling), inflammation of 
the brain and spinal cord, and facial paralysis 
(characterized by loss of muscle tone or droop 
on one or both sides of the face). Lyme cardi-
tis is not a common complication, occurring 
in only 4 to 10 percent of patients (Lyme Dis-
ease - CDC, 2015) (Stanek, Wormser, Gray, 
& Strle, 2012).  
 The ‘late’ stage usually manifests with ar-
thritis (occurs in up to 60 percent of patients), 
and peripheral neuropathy (characterized by 
shooting pains, numbness, or tingling in the 
hands or feet). (Wright, Riedel, Talwani, & 
Gilliam, 2012) (Lyme Disease - CDC, 2015).
 The presence of a single erythema migrans 
lesion, in addition to a history of possible 
exposure to infected ticks, is sufficient to make 
a clinical diagnosis. Laboratory diagnosis can 
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Disease Transmission
The bacterium responsible for Lyme disease, Borrelia burgdor-
feri, is spread to a human via the bite of an infected tick. The 
blacklegged tick (or deer tick, Ixodes scapularis) spreads the 
disease in the northeastern, mid-Atlantic, and north-central 
United States. The western blacklegged tick (Ixodes pacificus) 
spreads the disease on the Pacific Coast (Lyme Disease - CDC, 
2015) (Wright, Riedel, Talwani, & Gilliam, 2012).
 Ticks can attach to any part of the human body but are often 
found in hard-to-see areas such as the groin, armpits, and scalp. 
In most cases, the tick must be attached for 36 to 48 hours or 
more before the Lyme disease bacterium can be transmitted 
(Lyme Disease - CDC, 2015).
 Humans are most commonly infected by immature ticks 
called nymphs. Nymphs are tiny (less than 2 mm) and difficult 
to see; they feed during the spring and summer months. Adult 
ticks can also transmit Lyme disease bacteria, but they are 
much larger and are more likely to be discovered and removed 
before they have had time to transmit the bacteria. Adult Ixodes 
ticks are most active during the cooler months of the year 
(Lyme Disease - CDC, 2015).

Epidemiology in Houston
Texas is considered a low-incidence state for Lyme disease. In 
Houston, an average of 5 cases were reported annually from 
2005 to 2014. During this time frame, the number of cases 
involving females was greater than in males almost every year, 
as seen in Figure 1.
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FIGURE 1. Lyme disease case count by sex.

be utilized in the form of direct (i.e. culture that detects the 
bacterium itself ) or indirect (i.e. serology to detect antibodies 
that were created in response to the bacterium) testing (Alao & 
Decker, 2012) (Lyme Disease - CDC, 2015).
 However, the state of Texas requires laboratory confirmation 

in order for a case of Lyme disease to be reportable (Epi Case 
Criteria Guide, 2015, 2015). In Texas, from 2005 to 2014, the 
average number of cases reported annually to the state health 
department was 103 (Texas DSHS - Human Cases for Last Ten 
Years, 2015).

Public Health Action
The prevention of Lyme disease involves several strategies. The 
most important measure is to avoid areas of high tick numbers,  
such as wooded or grassy areas. Other strategies involve using 
an insect repellent (i.e. DEET), wearing light-colored protec-
tive clothing, performing frequent body checks for ticks fol-
lowing outdoor activities, bathing following outdoor activities, 
and reducing tick habitat (i.e. grass mowing, deer exclusion 
fencing, removing leaf litters and wood-piles). Removal of ticks 
within 24 hours of attachment can usually prevent acquisition 
of Lyme disease (Wright, Riedel, Talwani, & Gilliam, 2012) 
(Lyme Disease - CDC, 2015).
 Most cases of Lyme disease can be treated successfully with a 
few weeks of oral antibiotics (Alao & Decker, 2012).
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