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Methicillin-resistant Staphylococcus aurena (MRSA)

Methicillin-resistant Staphylococcus aureua (MRSA) became a significant problem in the
United States in the late 1970’s. Parkland Memorial Hospital had its first case in 1981 and
shortly thereafter an epidemic in the Surgical Intensive Care Unit (SICU) occurred. This was in
the old SICU where the beds were crowded together and there was little space between patients.
During the most intense phases of the epidemic, all patients became colonized within 48 hours

after admission into the SICU. Figure 1 shows the number of hospital acquired MRSA cases by
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Month from 1980 through 2006. While there was some control of the MRSA in the SICU with
conventionalized isolation procedures, the solution to the epidemic was the opening of a new
SICU in the newly constructed building. There was adequate space between patients in the new
SICU and subsequent cases have usually been sporadic and isolated. A new epidemic began in
1987 and continued through 1991 and centered in the Special Care Nursery (SCN) and the
Neonatal Intensive Care Unit (NNICU). Around 1992 a change in reporting occurred to reflect
the fact that cases were having their inception in other healthcare institutions. In about 1998
community acquired (CAMRSA) began to become more of a problem. During that year, 3 cases
of CAMRSA bacteremia were hospitalized. The Burn Intensive Care Unit (BICU) was the
major focus of MRSA cases at Parkland from 1995-2002. This epidemic receded after the
opening of the new BICU in 2002. HAMRSA cases are denoted as such only if they have



acquired MRSA during their stay at the hospital with the first evidence of infection or the first
cultures indicating colonization occurring 48 hours or longer after hospitalization. Community
acquired MRSA represents an increasing problem particularly since 2000. Patients with
CAMRSA acquire colonization or disease while in the community. They can be admitted to the
hospital. These cases still give rise to other cases of MRSA in the hospital which are then
considered to be healthcare associated (HAMRSA). There is interplay between HAMRSA and
CAMRSA. Cases of CAMRSA can be admitted in the hospital and have given rise to small
epidemics which are especially noticeable in a setting like the NNICU.

Although CAMRSA can give rise to cases of HAMRSA, in general, the 2 categories of cases
are usually separable and distinct and can be further defined by certain characteristics.
HAMRSA organisms have different PFGE types and have Staphylococcal Chromosome Cassette
(SCC) mec A gene types 1-3 and they usually do not have Panton-Valentine Leukocidin (PVL)
toxin. CAMRSA first began to be recognized as a significant problem around 2000. Their
PFGE types belong to a large family and are clustered under the designation of USA clone 300.
The SCC mec A gene is type 4, and they commonly possess a gene coding for PVL toxin.
HAMRSA strains usually have susceptibility only to vancomycin whereas CAMRSA strains
have less DNA coding for resistance genes and are susceptible to multiple antibiotics including
vancomycin but also to other antibiotics like sulfatrimethoprim, tetracycline, rifampin, and
clindamycin,. Particular patients that are predisposed to become colonized with hospital
acquired strains include hospitalized patients, aged persons, burn patients, dialysis patients, and
patients in intensive care units. The disease states that these organisms produce are burn wound
infections, surgical site infections, central line associated blood stream infections (CLA-BSI),
surgical site infections (SSI), ventilator associated pneumonias (VAP), and urinary tract
infections (UTI). HAMRSA strains are poorly transmissible in the community. In contrast,
community acquired strains are readily transmissible in the community and affect apparently
normal persons including children, athletes, men having sex with men, prisoners in jail, patients
with diabetes, intravenous drug users and commercial sex workers. Although these strains
mostly produce skin and soft tissue infections (SSTI) and often require nothing but incision and
drainage for therapy, they are also capable of producing necrotizing pneumonia with and without
preceding influenza and by cases of purpura fulminans. Using total cases of HAMRSA for PMH
in 2006, the bacteremia rate in the year 2006 for hospital acquired strains is 9.4%. For patients



on Medicine the bacteremia rate was17.6%. Community strains produced a 3.3% bacteremia
rate if all cases of CAMRSA seen at PHHS is used as a denominator. This bacteremia rate is not
so much a measure of intrinsic virulence as it is a reflection of host status colonized with a
particular strain.

The transmission of MRSA is usually by contact. Patients are colonized and then the hands
of personnel handling these patients carry the organisms to other patients. It is infrequent for
personnel to become permanently colonized with HAMRSA strains. To control this contact
transmission, patients are identified and placed in isolation. In an infrequent mode of transfer of
HAMRSA, the use of the same device between patients has been shown. The basic transmission
cycle of HAMRSA usually is independent of environmental MRSA. Aerosol dissemination is
rare and limited to special patient situations. Transmission is limited by prophylaxis including
triple dye and mupirocin. Usually control is by isolation, improved staffing ratios, cohorting and

other maneuvers. HAMRSA incidence is depicted in Figure 2 for the years 2004 to 2006 for
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PHHS. The number of cases per 1000 patient days per month is shown with variation by month

with no consistent trend apparent CAMRSA cases are increasing as shown in Figure 3,
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but these cases are usually seen in the outpatient clinic setting or in the Emergency Department.
Healthcare associated cases of MRSA since 2000 are relatively stable in number but community

acquired cases seen at PHHS have progressively increased in number (Figure 4).
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The special care nursery MRS A epidemic was valuable as a major teaching experience. From
1987 t01991, 40-60% of infants discharged from the special care nursery (>1000 infants) were
colonized with one PFGE type MRSA strain. However, this PFGE type despite its constant
introduction into the community never became established as a community strain. MRSA was a
major SCN pathogen and in infants with disease, the case-fatality rate was 19%. Ending the
epidemic during its peak was thought to be impossible. However in 1991, there was an
important interplay of factors which eventually eliminated the epidemic. These factors were 1)
an improved staff/patient ratio. 2.) A new Infection Control nurse was delegated to spend all her
time working with the problem. She empowered the staff to believe that they could control the
epidemic. She better identified colonized infants and made that status known and kept the staff
informed about the progress in controlling the epidemic. 3.) Single devices were utilized to
facilitate eye examinations of infants where before, one device was used between multiple
infants. A disposable instrument now was used for each infant. 4.) It was thought that triple dye
was contraindicated in low birth weight infants because of possible systemic absorption from
skin. However, after umbilical vein cord catheterization, triple dye was applied to the umbilical
cords of infants and proved a major factor in delaying colonization with MRSA. 5.) Finally,
with a decreased number of infants that were colonized or infected, patients were cohorted.

After the epidemic, there were infrequent introductions of MRSA into the SCN with multiple
PFGE types and the nursery remained largely free of MRSA. The situation has changed now so
that mothers enter the hospital, colonized with CAMRSA and these strains are being introduced

more frequently into the SCN with a potential problem of spread between infants (Figure 5).
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The BICU epidemic was a major problem from 1995 through 2002 and was the major source
of HAMRSA in the hospital. During peak episodes, everybody in the BICU and most people in
its step-down unit, the Burn Acute Care Unit (BACU) were colonized with MRSA. During
intense transmission periods all patients in the BICU became colonized in less than 72 hours. It
was a major pathogen within the BICU. Patients without burns but with other conditions
requiring ICU placement namely, trauma or medical patients, infrequently became colonized.
Just 2 PFGE MRSA types circulated. Despite the fact that all burn patients on admission were
cultured and isolated and kept in isolation until discharge did not eliminate the transmission of
MRSA in the Burn Unit. It was reasoned that other factors must have been operative in
facilitating transmission within this unit. Measurements were made which indicated that in
control patients in ICU settings, MRSA was never significantly aerosolized into the room. The
room space for each patient in the BICU was limited and built in accordance to 1985
recommendations. The rooms were sufficiently small that doors could not be closed during
dressing changes. Using a Burkhard air sampler, 2 rooms of burn patients undergoing dressing
changes were tested to determine whether aerosolization of MRSA occurred during burn
dressing changes. In each instance organisms were found by the air sampler. Furthermore, air
sampling outside the rooms also demonstrated the presence of aerosolized MRSA during the
dressing changes. In one instance, acrosolized MRSA, was found before the dressing changes.
It was thought possible that with open doors during dressing changes, MRSA was aerosolized
and potentially could have infected other patients in nearby rooms.

The PMH Burn Unit is a regional burn center and is noted for excellence. The American
Burn Association (ABA) regularly visits and inspects burn units across country. They thought
the PMH BICU problem was distinctly unusual because of its persistence and intensity and the
hospital was urged to devote as much attention as possible to eliminate or control the problem.
All these factors were considered by the surgeons in charge of the Burn Unit, by the Infection
Control Committee, by Nursing and by the Administration. With donor support it was decided
to build a new BICU; the room space was greatly increased per patient and the number of rooms
was decreased from 12 t0 9. The rate of MRSA colonization and/or infection fell with building

of BICU (Figure 6).
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From 1996 thru 2001the mean case rate was 21.9 per 1000 patient days but after patients had
been moved into the new Burn Unit from 2003-Sept. 2006 the mean case rate was 3.4. The
difference in case rates between periods had a z test value of 11.5, p<0.0001. The new BICU
now infrequently has cases of MRSA and they are of different PFGE types. The older 2 resident
PFGE types have disappeared. New MRSA cases in the BICU are usually transferred from the
community were they represent CAMRSA strains.

The new problem of MRSA at PMH revolves around simply the fact that we continue to
transmit MRSA on the Wards both in Medicine and Surgery and this is being added to by the
number of people with CAMRSA admitted into the hospital. Figure 7
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shows a typical day in the terms of the number of patients who are isolated at any given period
at Parkland. Patients in Surgery are more numerous than patients in Medicine. On Surgery,
MRSA is a major cause of surgical site infections and central line associated blood stream
infections. In 2006, 319 patients developed MRSA colonization or infection at the hospital. One
hundred nineteen of these patients were on Medicine; 28 of the 119 (23.5%) were colonized, 91
of the 119 (76.5%) had infection or disease. Of the 119 patients on Medicine, 21 (17.6%)
developed or had positive blood cultures. In 2 surveys of patients under contact isolation
precautions, less than 5% were eligible to determine whether their nasal colonization status had
disappeared. The natural history of patients who have HAMRSA colonization or infection is not
known. Some patients spontaneously lose their colonization status. At Parkland about 50% of
patients spontaneously lose colonization. In patients studied at 16 intensive care units across the
country about 70% of patients spontaneously lost their MRSA colonization status an observation
period of one year. Decolonization protocols have been used with varying degrees of efficacy,
but in one recent study of a 7 day course of chlorhexidene baths, mupirocin ointment to the
anterior nasal vestibule and rifampin with doxocycline led to a decrease was in colonization that
was highly statically significant. Patients were followed by cultures from the anterior nares, the
perianal area, skin lesions, catheter exist sites, and previous positive culture sites were sampled
to assess colonization loss.

We have major problems with regard to HAMRSA. There are areas in the hospital that have
patient population particularly predisposed to MRSA, namely the BICU, the Special Care
Nursery, and Intensive Care Units. These patients often are on ventilators and have central lines.
Programs must be in effect to control the spread of this organism within the hospital. Now it is
not practically possible to distinguish HAMRSA from CAMRSA. It is important to identify
patients who have spontaneously lost MRSA colonization so they do not have to be isolated on
readmission. Certain hospitals have utilized PCR methodology to detect MRSA rapidly upon
readmission back into the hospital. It may be possible on a study basis to decolonize selected
patients intentionally. A meta-analysis has revealed that 4 out of 6 studies that were properly
controlled demonstrated a positive effect of isolation in diminishing hospital spread of MRSA
although in two studies there was no such effect. As the stories of the MRSA epidemics at PMH

illustrate, new innovative ideas are to control this pathogen urgently needed.



Vancomycin Resistant Enterococci (VRE)

Vancomycin Resistant Enterococci have become widely spread particularly in certain
institutions. In Europe, use of the antibiotic, avoparcin, in livestock led to resistance in
Enterococci which then spread to humans. In the U.S., this selective pressure was not present,
but wide spread antibiotic usage patterns in patients was a predisposing factor. There was wide-
spread use of vancomycin and third generation cephalosporins. Enterococci are not a highly
virulent pathogen but they can become highly prevalent in hospitals. If infection control is not
practiced, the VRE prevalence on a general medical ward may exceed 35%. Vancomycin
resistant genes in VRE are capable of being passed to MRSA and producing VISA and VRSA.
Some VRE disease states are presently not treatable with antibiotics and these include
endocarditis and meningitis.

In a bone marrow transplant center in a hospital on the East Coast, Enterococci were
described that required the presence of vancomyecin for growth and replication, vancomycin
dependent Enterococci. This represents an extreme, but illustrative example of antibiotic use and
selective pressure inducing an increased prevalence of the organism. The epidemiology of VRE
and its isolation necessitate knowledge of the fact that the colonized patient can contaminate the
environment and that contact can result in colonizing the hands and the clothing of personnel
entering the room and touching the patient. Rectal thermometers, bed surfaces, telephones, other
items can become contaminated; by handling these, personnel can spread the organism to other
patients. Patients become colonized for extended periods and there are no established effective
decolonization protocols. To detect unrecognized cases that may cluster about an infected
patient active surveillance culturing is necessary. After discharge terminal cleaning of the room
is mandatory to remove environmental VRE and prevent colonization of a new patient entering
the room.

With knowledge of the problems that East Coast hospitals were having with VRE, there were
concerted efforts made to keep the prevalence of this organism at a low level in other hospitals in
the U.S. that were not involved during the early part of the epidemic. At PMH, hospital
associated VRE incidence and prevalence is at a low grade and usually only between 2 and 5

hospitalized patients are colonized at any time (Figure 8).
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Hospital-Associated VRE Incidence
2004-2006

Although there are no established effective decolonization protocols, there is some spontaneous
loss of carriage and it may be possible by culturing patient after a period to remove some from
having to be isolated again on readmission to the hospital. A recent study involving multiple
intensive care units demonstrated that as many of 80% of persons colonized had lost
gastrointestinal carriage during a year follow-up.

Antibiotics for serious illness due to hospital associated MRSA and VRE include
vancomycin, synercid, linezolid, daptomycin and tigecycline. Vancomycin cannot be used for
VRE and other antibiotics like daptomycin and tigecycline are not recommended. Synercid and

linezolid can be used for VRE but these are toxic drugs and are only bacteriostatic against VRE.

Clostridium Difficile Associated Diarrhea (CDAD)

Clostridium Difficile associated diarrhea (CDAD) can be community acquired, but it is often
acquired in the hospital. The patient may become colonized with Clostridium difficile during
their residence in the hospital. When given antibiotics which suppress normal intestinal flora, C.
Difficile overgrows and patients can develop disease. In one study, about 6 to 7% of patient
admitted to the hospital were already colonized with Clostridium difficile. Hospitalization
increased the colonization rate by 20% and a certain percentage of these patients developed

diarrhea. Cases of CDAD often cluster in time and place on wards of the hospital. Figures 9
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and 10 show the rates of CDAD as cases/1000 patient days by month at Parkland and the ratio

of community to hospital associated cases by year (Figure 10).
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Of critical importance is the recognition of a new hyper- virulent strain of C. difficile. This
strain has become most prominently clinically manifest in Quebec, Canada and in the
northeastern United States including Boston, New York and Pittsburg. This new strain has a
restriction endonuclease analysis (REA) grouping of group B1. It has a PFGE type designated as
NAP 1. It is toxinotype III and it is positive for the binary toxin CDT. These strains contain an
18-bp tedC deletion. This deletion allows the strain to produce 16 to 23 times more of toxins A
and B in vitro. These strains are marked by fluoroquinolone resistance and in certain hospitals
selection by fluoroquinolone use. Once infected, the disease is more frequent in elderly persons
and the case-fatality rate can approximate 7 to 17%. Fulminant cases can be seen. Leukemoid
reactions, toxic megacolon, shock, protein loosing enteropathy, and requirement of colectomy
for survival characterize the disease.

Patients with CDAD are isolated in a similar fashion to VRE patients and spores of C. difficile
soil the environment. Beds, bedding, the floor, commodes and bed pans become contaminated.
The patient is infectious as is his environment. The environment may remain contaminated for
long periods of time unless properly cleaned. Patients should generally be isolated for the
remainder of their hospital stay. If the hospitalization period is long and diarrhea has ceased, the
patient can be removed from isolation if the rooms and the equipment are properly cleaned. To
remove spores, terminal cleaning should include a step where a 1:10 dilution of bleach is used.
To isolate these patients, gowning and gloving is necessary. Hand-washing requires the use of
soap because alcohol degermers alone have not effect on spores. If disease rates in the hospital
do not decline, the returning patient must be considered infectious until negative stool toxin tests
are available. Therapy of CDAD is either oral metronidazole or vancomycin. If the disease is
severe, vancomycin as initial therapy is preferred over metronidazole. IV metronidazole can be
used in conjunction with oral vancomycin in sicker patients. Local administration of antibiotics
may be necessary either by nasogastric tube, cecostomy or retention enemas. In certain patients,
IVIG should be a considered for use. For the new strain of C. difficile, colectomy with a high
case-fatality rate may be necessary for survival. Recurrences are common and the antibiotic

course must be repeated or else a tapering dose or pulsed doses of antibiotics are necessary.
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Acinetobacter- an ICU Pathogen

There are multiple Acinetobacter species, the most important of which are Acinetobacter
baumanii and Acinetobacter Calcoaceticus. The organisms are usually termed as Acinetobacter
or Acinetobacter baumanii-Calcoaceticus complex. To illustrate the Acinetobacter baumanii
problem, an outbreak in the Parkland Memorial Hospital MICU will be described. During April
- May 2003, A. Baumanii was isolated from patients in the MICU. In total over the 2 month
period, there were 11 cases with 5 ventilator associated pneumonias, 3 urinary tract infections, 1
bacteremia and 2 deaths. To insure a complete case count, an active surveillance program was
instituted by culturing respiratory secretions and urine of contact patients. All of the isolates
identified in this outbreak had identical antibiotic susceptibility patterns that are they were
resistant to all antibiotics except for tobramycin, amikacin, imipenem, and meropenem. At least
9 of the isolates were sent the State Health Department for PFGE typing and all isolates were
identical. With recognition and control procedures, the outbreak came to an end in the MICU in
May. The outbreak was deemed a “sentinel event” by the hospital and its origin was
investigated in detail. It was observed that there was increased third generation cephalosporin
use in the MICU in early 2003. . It was noticed that before the outbreak, that inadequate hand
hygiene and isolation practices were not uncommon. It was also noted that respiratory
equipment for patients was not being discarded with patient discharge from the unit and was
placed in a bedside drawer where it often remained for the hospitalization period of several
patients. The respiratory equipment included mostly new but also some used tubing, saline
bullets, and nebulizers. It was postulated but not proven by culture that Acinetobacter was
spread to these items and then to new equipment placed in the drawers and then back to new
patients. It was observed that ventilators were not removed from the MICU promptly for
cleaning when patients were discharged. After recognition of the outbreak and knowledge that
these bacteria have a great propensity to become more antibiotic resistant with time, control
procedures were instituted which included disseminating information about the outbreak and
discussing isolation practices and hand hygiene. Colonized MICU patients were placed in
contact isolation, respiratory equipment was discarded after patient discharge, and ventilators
were promptly removed from the MICU after patient use. Respiratory tract cultures on

ventilated patients continued to be preformed to find new cases. An Environmental Services
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technician was assigned to the MICU to concentrate on implementing these control procedures.
After May 2003 there were no new cases in the MICU with this PFGE type. However,
beginning in April and continuing through July there occurred 13 cases of Acinetobacter in the
SICU. These cases were recognized due to cases of clinical disease and active surveillance
cultures. PFGE typing of these 13 patient SICU isolates showed that only 3 were identical to the
MICU strain so the SICU outbreak probably represented some spillover from the MICU
epidemic but for the most part represented new sources of the organism being introduced into the
unit. Studies were performed trying to link the MICU to the SICU and this focused on shared
equipment such as transport ventilators and Respiratory Therapy personnel traveling between the
units.

Acinetobacter is an ICU pathogen which is becoming increasing prevalent. It is a gram
negative aerobic rod that is relatively avirulent and found in dirt and water in the environment
and in ICU settings. Acinetobacter species can be typed by antibiotic susceptibilities and by
PFGE. It can cause wound infections and osteomyelitis, pneumonia, ventilator associated
pneumonia, urinary tract infections, bacteremia and meningitis. In ICU settings, it is associated
with ventilators, nasopharyngeal colonization, and ventilator associated pneumonia.
Acinetobacter is usually antibiotic resistant and it becomes increasingly resistant the longer it is
transmitted in units. Initially, strains are susceptible to tobramycin, amikacin, imipentem and
meropenem. Some isolates are susceptible to the new antibiotic, tigecycline. It usually remains
susceptible to colistin. A major problem is for Acinetobacter to become established in the unit
and become more and more antibiotic resistant so that the use of colistin is necessitated.

Colistin is a toxic antibiotic, being nephrotoxic and neurotoxic. Acinetobacter has become a
major pathogen in soldiers wounded in Iraq and Afghanistan. Between January 1, 2002 and
August 31, 2004, there were 102 positive blood cultures of Acinetobacter baumanii in soldiers
from this theater. It was thought that there were introductions of the organism by wound
contamination from dirt or a water source and hospital spread of the organism to other patients.
The organism caused wound infections, osteomyelitis, urinary tract infections, ventilator
associated pneumonia and bacteremia. Infection control in hospital facilities required admission
cultures of wounds, axillae, and groin and contact isolation precaution on admission. The contact

isolation precautions continued if any culture became positive.
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Acinetobacter is part of the of SPACE acronym. This acronym includes the following
organisms: Serratia, Pseudomonas, Acinetobacter, Citrobacter, and Enterobacter. All of the
SPACE organisms possess at least one common mechanism of resistance. They possess
constitutive chromosomal broad spectrum beta-lactamases. These enzymes are usually repressed
and the initial antibiotic resistance pattern may indicate susceptibility in isolates because of this
repression. Although initial antibiotic susceptibilities may indicate that a drug like cefotaxime
may be effective, use of this drug derepresses the beta- lactamases and isolates then show broad
beta-lactam resistance. Eventually, under antibiotic pressure, use of colistin may be necessary.
Colistin is dosed as 2.5 -5mg per day usually as a q 12 h dose In Iraq, Afghanistan, and U.S.
military hospitals Acinetobacter has become a “superbug”, that is an extensively antibiotic

resistant organism which may potentially outpace our capacity to treat patients.

Tuberculosis

The peak years for tuberculosis admissions to Parkland Memorial Hospital after 1980 were in
1993 with 151 cases and 1994 with 142 cases. Tuberculosis skin test conversion rates in
employees after 1980 peaked at 3.7% in 1995 2.4% in 1994 and 2.9% in 1993. These peak years
coincided with the period of maximum mortality of the AIDS epidemic which was in 1995 the
year before the introduction of protease inhibitors. With improvement in the management of
AIDS and better control of the disease process, fewer persons with HIV and latent tuberculosis
infection (L.TBI) progressed to active TB. Since 1997, tuberculin skin test (TST) conversion
rates in Parkland employees are usually less than 1% per year with compliance rates being

greater than 90%. Figure 11
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shows tuberculosis cases hospitalized at PMH from 2000-2005 and it can be seen that cases are
tending to decline with the number of cases in 2006 being 74. Parkland hospitalizes about half
of the cases of tuberculosis occurring in Dallas County each year.

Since 1980 there have been 4 epidemics of tuberculosis at Parkland Hospital. The first
epidemic involved a case who had just been placed on chemotherapy that had to be intubated in
the emergency room and subsequently reintubated. Exposure to the case resulted in 47 TST
conversions and 6 cases of active disease. It was suspected but never completely proven that one
patient in the emergency room at that time may have contracted tuberculosis from this case and
later died of that disease. That patient had active systemic lupus erythematosis and was on
immunosuppressive therapy. The second epidemic occurred in the Coronary Care Unit.
Employees, including physicians were exposed to an unsuspected case in an employee who had a
chronic cough and weight loss. Finally the employee was worked- up and active pulmonary
tuberculosis was diagnosed. That case resulted in 43 TST conversions and 2 cases of active
disease. The third epidemic occurred in a social service worker who was exposed to a patient
case and subsequently developed tuberculosis. She became symptomatic with a cough and
exposure to her resulted in 10 TST conversions. The last epidemic occurred in the Physical
Medicine and Rehabilitation Department and involved a case of unsuspected wound and
pulmonary tuberculosis and resulted in 11 TST conversions.

About 50% of new cases of tuberculosis at Parkland are smear negative but culture positive
(S-, C+). Of 86 cases seen in 2004, 20 % were homeless, 21% were HIV antibody positive, and
21% had a jail history. Forty-four percent of patients were African American and 40% had a
Hispanic surname. Of the 42 patients listed as foreign born, 25 were from Mexico. Multidrug
resistant TB (MDRTB) is seen infrequently at the hospital and is defined by INH and rifampin
resistance. A case was found in 2006 of one patient with a Hispanic surname that was in the
Dallas County Jail and was admitted to the hospital for care. Extensively drug resistant TB
(XDRTB) has not been recognized at the hospital.

Critical to understanding the epidemiology of M. tuberculosis in Dallas County is an
investigation made by CDC and the Texas Department of Health (TDH) which centered around
Cluster 242. The TDH was performing PFGE typing of all TB isolates that were submitted.
From 1996 through 2000, 72 patients from the DFW area had a single PFGE TB type. Sixty-six

of the 72 patients were from Dallas and 50 of the cases were seen at Parkland Health and
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Hospital Services. Seventy-seven percent were African American, 76% male, and 60% were in
persons 30-44 years of age. HIV was the most common medical risk and the patients were most
commonly at PMH, the HIV clinic, the jail, homeless shelters and the “carwash”, which was a
center for illicit drug handling and injection. Cluster 242 represented a network of
contemporaneous TB transmission. This cluster probably still exists although it is no longer
being studied. The investigation found no transmission of TB at the hospital, but
recommendations were made about its management, the most significant of which were to
involve the Health Department early after admission, making certain that patients had reasonable
places to go at discharge and were receiving directly observed therapy (DOT).

Principles of TB isolation are derived its microbiology and epidemiology. Transmission of
M. tuberculosis occurs almost exclusively from the production of infected aerosols with droplet
nuclei. These droplet nuclei consist of single particles of MTB and remain suspended in air and
circulate according to air flow. When that air is inhaled, the infective particles are deposited into
the alveoli where multiplication occurs and primary tuberculosis develops. A cough that
produces respiratory droplets which settle in the dust are not of major significance in
transmission. Certain patients are capable of creating highly infectious aerosols. A useful
concept is that of the “dangerous disseminator”. This concept was investigated and verified by
the work of Riley and his collaborators in a series of classical papers published from 1956 -1961.
They studied tuberculosis transmission in a Baltimore VA hospital in a ward of 6 rooms each
containing a single patient. All of the air from this ward was vented upstairs to a room with
multiple cages housing individual guinea pigs. They studied the guinea pigs to determine
whether they developed active disease or a positive TST. By studying patient and guinea pig
isolates, their biochemical characteristics and their antibiotic susceptibilities, they made
important observations about the nature of the infectivity of individual patients. Of 59 patients
that were not on chemotherapy, these investigators found that only 7 actually transmitted MTB.
One of these seven, a man with laryngeal TB infected 15 guinea pigs over a period of three days.
They estimated that he was as infectious as a case of measles (Rubeola). They showed that cases
on effective chemotherapy were infrequently infectious for guinea pigs. These investigators
theorized that during and after aerosolization, INH became concentrated around droplet nuclei
and impaired the infectivity of the organisms. However, Loudon grew organisms in the presence

and absence of INH, created aerosols from the broth culture, and inoculated the aerosols into
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culture. Over a 12 hour period in an aerosol, he could not demonstrate a difference in culture
positivity in samples taken at different times. Riley and his associates also showed that
ultraviolet germicidal irradiation (UVGI) was effective in decontaminating the air from rooms of
patients with TB. In their studies, patients who had drug resistant organisms were shown to be
infectious but not as much as patients with untreated active disease who had susceptible
organisms. The observations of Riley and associates were made in 1956-1961 and have not been
repeated. There was a wide variability in guinea pig infectivity in untreated patients and no
untreated patients were followed before and after effective chemotherapy. The concept of the
“dangerous disseminator” and the variability of infectivity in untreated patients are critical to an
understanding of the epidemiology of TB. Also critical to the understanding of the transmission
of TB is information about epidemics which usually arise from unrecognized cases or cases that
have not been treated or are just beginning chemotherapy. Observations in India, in Arkansas,
Baltimore, and New York City have shown that patients on effective chemotherapy for a period
to time do not infect other contacts. In Madras, India, it was found that most TB patients
infected their contacts before they were placed on chemotherapy and usually did not
subsequently infect other persons. Although most patients infect their contacts before starting
chemotherapy, is probable that treated S+C+ patients can still transmit the disease. The smear
positivity of a case is the best estimate of the contagiousness of patients.

Currently, the recognition of MDRTB and knowledge of the epidemics that occurred in the
1990’s in association with HIV antibody positive patients complicate the management of cases.
It is critical to recognize MDRTB and make sure that isolation occurs until that organism can no
lIonger be transmitted (smear negativity). MDRTB epidemics are critically important in
understanding the CDC guidelines for TB isolation. These guidelines state that a patient with TB
who is on 4 drug chemotherapy and who is having a clinical and bacteriological response can be
discharged from the hospital when 3 sputum samples observed over 24 hour are smear negative.
If the patient is smear positive (S+), they can be sent home on chemotherapy, if contacts have
been previously exposed and if there are no infants or children < 4 or immunosuppressed persons
in the home. These guidelines direct that there should be coordination between the Health
Department for follow-up and DOT.

There were 74 patients with active TB hospitalized at Parkland Memorial Hospital during

2006. Twenty three of these patients had cavitary TB on admission, 19 of whom were S+C+ and
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4 of whom were S-C+. On discharge, 9 patients were S+, 6 were S-, 6 were indeterminate which
usually meant that sputum smears and cultures were not done. Sixteen of the patients were
discharged home, 2 died during the hospitalization, 2 were sent to Tyler, Texas to the East Texas
State Hospital, 1 was sent to San Antonio to the Tuberculosis Sanitorium outside of the city, 2
patients had an unknown discharge status or were sent to a shelter. One of these later 2 patients
was S-C+ and the other patient’s smear status is unknown because it was not done. Of the 2
patients who were unknown or sent to a shelter, both later returned and had to be hospitalized
with active TB. Both were rehospitalized at Parkland with one being transferred to San Antonio.
The number of days on RIPE before discharge ranged between 1 and 39 days with a median
value of 5 and a mean of 8.8 days, a mode of 4. Four cases had less than 4 days of effective
chemotherapy.

In managing patients with TB at PMH, suspect TB particularly in high risk groups. Isolate
suspected cases promptly; patients can always be moved from isolation. Fifty percent of new
cases are S-, C+. Start suspected cases on 4 drug chemotherapy. Plan management for discharge
early and this includes home placement and whether they have to be sent to other hospitals in
Tyler or San Antonio. Get patients scheduled for DOT and make contact with the Dallas County
Health Department. Usually, patients should show a clinical and bacteriological response before

discharge.
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