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ABSTRACT 
 
Elderly patients make up a disproportionately high proportion of emergency department visits 

and represent a high-risk sub group for urosepsis. As a component of the geriatric syndrome, 

acutely ill patients will often present to triage lacking the cardinal signs and symptoms of 

infection. Further research is necessary to describe geriatric urosepsis and provide a foundation 

for education for emergency department providers and triage staff. A retrospective, descriptive 

approach was utilized to examine geriatric patients age 50 years and over who presented to the 

emergency department with clinically validated urinary tract infection and sepsis. Geriatric age 

sub-groups as well as discharge mortality was used to compare the clinical and demographic 

features present with advancing age and urosepsis. Patients meeting urosepsis diagnosis criteria 

between June 2005 and June 2010 at a community hospital were queried and 270 of these met 

inclusion criteria. A significant difference in means between younger geriatric age groups  (50-

64 years) versus older groups (65-74, 75-84, and 85 and over) was observed with regard to 

presenting symptoms of acute change in mental status, dysuria, chills/ rigors, and nausea/ 

vomiting. Clinical variables also varied between age groups to include platelets, neutrophils, 

blood urea nitrogen, initial triage temperature, triage heart rate, highest obtained emergency 

department temperature and heart rate. On average there also existed significant difference in 

age, hospital length of stay, body mass index, blood urea nitrogen, creatinine, albumin, triage 

temperature, and highest temperature. 
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CHAPTER ONE:  INTRODUCTION 

  
Urinary tract infections (UTI) are one of the most frequently acquired community 

infections and account for numerous emergency department (ED) visits. Elderly patients make 

up a disproportionately high component of ED populations and also represent a high-risk sub 

group for complicated UTI and urosepsis. (Pitts, Niska, Xu & Burt, 2008) (DeFrancis et al., 

2008).   Further complicating the trajectory of these patients is the potential for under recognition 

by triage nurses and medical providers due to atypical presentations. ED providers may be taken 

off guard with geriatric urosepsis due to less than alarming vital signs, complaints, and 

laboratory immune response indicators. This retrospective population-based study describes 

clinical and demographic variables that are common among emergency department patients age 

50 years of age and older with confirmed urinary tract colonization (bacteriuria) and concurrent 

sepsis (urosepsis). The term covert bacteriuria  (CBU) is used to describe a syndrome in which 

geriatric patients lack the cardinal symptoms of fever, dysuria, urinary frequency, gross 

hematuria, and urgency.  CBU along with the systemic response of sepsis is a common clinical 

trajectory seen by ED practitioners.  The disease state as well as presentation seems to be altered 

in the elderly population. Vague presentations and co-morbid conditions potentially delay 

diagnosis and treatment.  This delay in medical treatment may increase the complexity of illness, 

length of stay, and even mortality in an already frail population (Ciesielski, Clark, & Abraham, 

2010). 

Under-recognition and delayed treatment of UTI or CBU may increase the frequency of 

sepsis in the elderly.  Sub-clinically, geriatric patients have the potential to deteriorate and even 

suffer systemic responses to infection while waiting for medical care.  ED providers assessing 
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for alarming or even textbook, classic indicators of inflammation and infection will be largely 

disappointed when working with the geriatric population.  Even as these patients develop sepsis 

in response to their urinary infection, they still may lack the necessary signs and symptoms to 

alarm or stimulate ED triage protocols and treatments. A higher level of suspicion is due in the 

geriatric age group in order to prevent adverse outcomes. Age-specific, ED research like this 

descriptive study adds to the foundation of evidence to that may soon enhance early recognition 

of meaningful geriatric specific variables that correlate with the presence and severity of covert 

infectious processes.  

Purpose 
 

The purpose of this project is to describe the unique presentations of aging patients with 

urosepsis and to provide a foundation for future research with regard to the need for geriatric-

sensitive parameters in emergency department triage. Specifically, I propose research to further 

identify geriatric sepsis sensitive variables that can enhance triage processes, achieve accurate 

triage decisions, and enable proactive dispositions. 

 Study Objectives 
 

The specific aims of this study were to describe the presenting characteristics of geriatric 

urosepsis patients admitted through the emergency department to a community hospital.  A 

geriatric population of 50 years and over was utilized in order to achieve a population-based 

study. The population was divided into subgroups including the adult (50-64), young-old (65-

74), and old-old (75-84), the oldest old (85 and over) for the purpose of comparing a diverse and 

rather large age group.  Demographic, medical, treatment, and outcome variables were collected 
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for the entire population as well as subgroups in order to compare the characteristics of those 

patients that survived to discharge versus did not survive to discharge.   

Objective 1: Patient Description 
 

A. To describe presenting characteristics of ED patients age 50 and older associated with the 

diagnosis of urosepsis in terms of demographics and clinical variables. 

B. To further, stratify these characteristics by geriatric age subgroups. 

a. Research question: What are the demographics and clinical variables associated 

with geriatric urosepsis admissions presenting to the emergency department (both 

the aggregate and geriatric sub-groups)?  

Objective 2: Patient Mortality 
 

A. To describe presenting characteristics of ED patients age 50 and older associated with the 

diagnosis of urosepsis in terms of demographics and clinical variables who survive to 

achieve a discharge disposition versus those who do not survive. 

a. Research question: What are the demographics and clinical variables associated 

with geriatric urosepsis admissions presenting to the emergency department (both 

the aggregate and geriatric sub-groups) that survive to reach discharge alive? 

b. Research question: What are the demographics and clinical variables associated 

with geriatric urosepsis admissions presenting to the emergency department (both 

the aggregate and geriatric sub-groups) that do not survive to reach discharge 

alive?
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Background 
 

It is common for co-morbid, frail, and aged human hosts with erratic symptoms and 

limited resources to utilize the ED for diagnostic work ups and hospital admission.  Further 

complicating these visits, geriatric ED patients and their caretakers often fail to provide crucial 

information regarding their medication regimen, medical history, cognitive baseline, and 

functional abilities.  Misinformation or lack of information predisposes the health care team to 

assumptions and bias related to stereotypical dementia and aging that may delay or negate 

clinical findings.  Subtle, yet acute changes in levels of consciousness, new mobility deficits, and 

lacking focal complaints may not gain necessary relevance within generic triage systems and 

inexperienced ED providers.  Subtle changes rather than acute complaints in elderly patients may 

increase the risk for symptom rationalization rather than differential diagnosis.   

In addition to the inability to relate their medical histories, geriatric ED patients are 

physiologically complex.  Advancing age, medication therapies, and a physiologic decrease in 

cell-mediated response to inflammation places elderly patients at an increased risk for covert 

infections and potentially life altering sepsis.  The urinary tract provides a common site for 

bacterial and fungal colonization in the elderly.  However, blunted clinical presentations of 

urological infections like acute cystitis, pyelonephritis, and prostatitis may contribute to 

prolonged colonization, delayed medical intervention, and potential systemic complications.  

Untreated, the distribution and severity of the infection may progress while the elderly host 

vaguely acknowledges symptoms of fatigue, anorexia, increasing confusion, and incontinence.   
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State of the Emergency Admission Portal 
 

A description of the state of ED care in the United States is an important backdrop for 

research and innovation.  Knowledge of ED processes proves to be a critical step in unraveling 

the journey of acutely ill geriatric sepsis patients.  EDs serve as primary and emergency care 

portals for many elderly and frail community members. Elders’ aged 75 years and older hold the 

second highest per capita visit rate (60.2 per 100 visits) among all ED users and represent 50.2% 

of all ED admissions (Pitts et al., 2008).   

The closing of EDs in the United States is a reality, between 1991 and 2006 the total number of 

available hospital based EDs decreased from over 5,000 to less than 4,700.  The remaining 

departments report increasing patient census with decreasing resources. Nearly 46% of urban and 

teaching hospitals reported their EDs as being “over” capacity with 27-30% “at” capacity in 

2008 (National Hospital Association, 2008).  

ED overcrowding, misuse of EDs for non-emergent conditions, rising uninsured patient 

populations, and the shortage of primary health care providers has contributed to lengthy ED 

wait times.  The ED represents the entry point of admission for 50% of all non-obstetric 

admissions in the United States, an increase from 36% in 1996   (Pitts et al., 2008).  Not 

including waiting room time, the mean national waiting time to see an ED physician is 55.8 

minutes while the median length of care time is 2.6 hours.  In many urban settings, patients may 

experience total ED times (waiting room along with treatment time) in excess of 8 hours (Pitts et 

al., 2008).  Increasing patient numbers to fewer EDs equates with greater wait times, delays in 

diagnosis and treatment of minor and major illnesses, emergency department overcrowding, and 

increased patient to nurse ratios.  
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As the overall burden increases, so does the age of ED clientele.  Nursing home residents 

aged 65-74 are five times more likely to visit the ED than those not living in an institutionalized 

setting (Centers for Disease Control and Prevention, 2005).  From 1993 to 2003, the 65 and over 

population rose 9.6%.  In 2006, over one-third (36.1%) of geriatric patients (age 65 or older) 

were brought in emergently by ambulance thus requiring immediate bed placement in already 

saturated EDs.  In the same year Medicare patient visit rates rose to 48 per 100 persons  (Pitts et 

al., 2008).   

EDs will continue to see growth in their geriatric patient populations as the US 

population continues to age and the cost of preventative and primary care increases. The costs 

associated with medical care are rising for retired Medicare beneficiaries. Many Medicare plans 

have increased copayments for ambulatory care appointments by an average of 95% for primary 

care and 74% for specialty care.  This creates new barriers to health care for low-income and 

cash strapped senior citizens.  The copayment inflation initially resulted in a decrease in the 

number of outpatient visits however, it is now proving to increase the number of hospital 

admissions, hospital LOS, and in the number of enrollees who use hospital care.  Patients who 

cannot afford cash copayments are potential ED customers who may exacerbate crowding and 

further extend wait times.  It is projected that for every 100 elderly enrollees exposed to 

increased copayments for ambulatory care, there will be 20 fewer outpatient visits during the 

first year after the increase.  However, for the following year, there will be more than two 

additional admissions for acute care and approximately 13 additional inpatient days  (Trivedi, 

Moloo & Mor, 2010).  
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Geriatric Age Sub Groups 
 

In a world where longevity is becoming the rule, rather than the exception, 

standardization for specific geriatric age parameters is lacking. For the purposes of this project 

geriatric groups will be divided into the following categories: A geriatric population of 50 years 

and over will be described as one population and as subgroups including the adult (50-64), 

young-old (65-74), and old-old (75-84), the oldest old (85 and over). The United Nations defines 

“old” as greater than 60 years, while the World Health Organization (WHO) divides geriatric 

patients into two groups: elderly 65-79, and the oldest-old 80 and above  (World Health 

Organization, 2010).  The United States (US) Census provides classifications of geriatric special 

age groups: 55-64, 65-84, and 85 years and up  (United States Census, 2010).  Other US geriatric 

benchmarks traditionally include privileges such as the American Association of Retired Persons 

(AARP) and Medicare membership, which legally begins at the age 50, and 65 years 

respectively.  Researchers and especially epidemiologists find it helpful to create subsamples 

within the geriatric age group.  A notable and well-respected geriatrician, Binstock prefers to 

integrate functional and chronological variables to refer to older adults as the “young-old,” “old-

old,” and the “oldest-old” (Binstock, 1985, 2008).  In this he follows Bernice Neugarten’s 

original parameters of age 55-74 years as being the “young-old” and those aged 75 and above as 

the “old-old.”  (Binstock, 1985,2002,2008) (Stassen-Berger, 1983,2005) (Neugarten,1996).  As 

seniors continue to defy the odds of aging additional terminology is born: Centenarian, 

decacentenarian and dodecacentenarian refer to humans exceeding 100 years, 110 years, and 120 

years respectively  (Carey, 2003).  Another interesting perspective includes two divisions of the 

human experience with respect to our natural evolution and increasing survival potential.  The 
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first is the Darwinian or “evolved” segment of 72–90 years followed by the post-Darwinian 

segment, age 91 and above (Judge & Carey, 2000).
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Urinary Tract Infections 
 

Urine is generally thought of as sterile at baseline in the absence of acute or chronic 

infection. The gold standard for collection of a urinalysis is sterile aspiration from the bladder via 

the supra-pubic approach. Under these conditions, urine should not contain leukocytes or 

bacteria (Stamm et al., 1980.) In contrast the presence of bacteria, white blood cells, leukocytes 

and nitrites are often indicative of UTI. The use of dipsticks for diagnosis of UTI is common in 

practice and allows for convenient and timely diagnosis. This is non-specific though and may 

result in false positives and even unnecessary antibiotic use.  Significant bacteriuria is the 

quantitative level of bacteria contained in urine that has been collected in a timely and 

technically proficient manner to minimize contamination (Warren et al., 1999).  The definition of 

significant colonization varies between sources as well as mechanism of specimen collection 

(clean catch, intermittent-catheterization, indwelling or supra pubic catheter) and whether a 

patient is symptomatic versus asymptomatic for urinary symptoms.  A lower colony count of 100 

to 1,000 colony-forming units per milliliter (cfu/ml) is accepted in newly catheterized patients 

(less likely to have fecal contamination). However as a general rule, cultures should be observed 

for at least 100,000 cfu/ml in practice and certainly this concentration represents a more 

desirable specificity in research (Hooton et al., 2010).  

Urine specimens are deemed contaminated by most labs and providers when there are 

either multiple (>2) organisms colonized or when there is insufficient colonization of one 

organism (less than 100,000 cfu/ml).  The colony count varies depending on whether this is a 

catheter sample or clean catch urine specimen.  Clinicians will generally accept lower colony 

counts (100 or above) of single organisms in catheter specimens (Nicolle et al., 2005). 
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Types of Organisms Associated with UTI 
 

UTI cultures are predominated by organisms of Escherichia coli  (80%) and 

Staphylococcus (10-30%) (Svanborg & Godal, 1997).  Specific strains of Escherichia coli  

(Strain- 83972) may actually help to prevent infection by preventing and outcompeting more 

virulent bacteria  (Roos, Ulett, Schembri & Klemm, 2006).  Whitelaw et al. (1992) identified 

Gram-negative organisms (54%) as the predominate isolate in community acquired bacteremia.  

Gram-positive organisms accounted for 39% of cases, while 7% were due to polymicrobial.  

Specifically E. coli (39%), Klebsiella sp. (8%), S. pneumoniae (14%), and S. aureus (12%) were 

the most commonly isolated organisms  (Whitelaw, Rayner & Willcox, 1992). 

The location, frequency, and rate of re-occurrence rates of UTI are also important 

components of treatment and overall outcomes. Urethritis is an infection of the urethra with 

bacteria, viruses, or fungi and occurs with colonization of the periurethral glands. Cystitis is an 

infection of the bladder, which can occur alone or in conjunction with other urinary tract organs.  

Pyelonephritis and prostatitis contribute unique etiology and diagnostic factors. Symptomatic 

UTIs generally include the symptoms of dysuria and urinary frequency. As a component of the 

aging process, geriatric patients generally lack over symptoms specifically urinary symptoms. In 

practice we seen instead altered mental status, nausea, vomiting, and chills much more frequently 

observed than urinary frequency, fevers, and painful urination. UTIs can be categorized as 

complicated and uncomplicated in order to guide treatment regimens. (Nicolle et al., 2005).   

Uncomplicated Urinary Tract Infections 
 

Uncomplicated UTIs include cystitis and pylonephritis. By definition they occur without 

underlying abnormality or impairment of urine flow in the anatomically unaltered urinary tract of 
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non-pregnant adult and include cystitis and pylonephritis.  Cystitis is generally characterized by 

the presence of focal urinary symptoms including dysuria, frequency, incontinence, nocturia, 

hematuria, or urgency. Pyelonephritis includes the additional symptoms of flank pain, fever, 

pyuria, and often hematuria. Uncomplicated UTI is often diagnosed per laboratory dipstick and 

includes the presence of pyruia, nitrite, leukoesterase, and bacteria as indicated by a color-coded 

point of care lab strip (Warren et al., 1999). 

Complicated Urinary Tract Infection 
 

Complicated UTI is considered to be present when there are underlying factors that 

predispose to ascending bacterial infection these include: urinary instrumentation, 

anatomic abnormalities, and obstruction of urine flow or bladder retention.  Some sources 

define complicated UTI as any cystitis or pyelonephritis that is accompanied by a fever 

fever greater than 38 °C, flank pain, nausea, vomiting, and/ or pyuria (Warren et al., 1999) 

(Nicolle et al., 2005).  Co-morbid conditions that increase risk of complicated UTI include: 

the presence of physiological or surgically abnormal urinary tracts, flow obstructions, 

diabetes, immunosupression, renal transplants, adult males with UTI, pregnant females, or 

females less than 12 years of age, asymptomatic bacteriuria, presence of flank pain or fever 

in cystitis, or the presence of indwelling urinary catheters, and continued symptoms of UTI 

48 hours post antibiotic treatment (Warren et al., 1999) (Nicolle et al., 2005). Examples of 

complicated and uncomplicated UTIs are summarized in Table 1, page 23. 
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Table 1  
Example of Complicate and Uncomplicated UTI 

 

 

 

 

 

 

 

 

The terms “Covert” and “Asymptomatic” UTI are often used interchangeably in the 

literature and are considered complicated UTIs. Epidemiologic data on covert UTI or bacteriuria 

seems to be non-existent. The term “asymptomatic” however, has gained popularity and 

achieved ISDA classification as its own entity with published treatment guidelines (Hooten et al., 

2010).  The most frequent form of UTI is asymptomatic bacteriuria (ABU).  In ABU, large 

colony counts are usually present, however the virulence of the organism rather than the volume 

of organisms represents disease severity more accurately.  (Bergsten, Wullt & Svanborg, 2005).  

The difference in disease severity reflects the virulence of the infecting strain and the propensity 

of the host to respond to infection.  The prevalence of ABU among healthy women in the 

community increases with age, from 1% to greater than 20% between adolescence and 80 years 

among adolescent girls to >20% among women over 80 years (Bengtsson, Bengtsson, 

Björkelund, Lincoln & Sigurdsson, 1998).  Women greater than 80 years of age demonstrated 

positive urine cultures and no urinary symptoms at a rate of 11%, for independent living, 18% 

Uncomplicated UTI 
Urethritis or cystitis (without fever or flank pain) 
Symptomatic Pyelonephritis 
Symptomatic Prostatitis 
 
Complicated UTI 
Urethritis or cystitis with fever or flank pain 
Any prostatitis 
Asymptomatic or Covert Bacteriuria, recurrent, chronic, resistant organism UTI 
Persistent symptoms of UTI 48 hours post antibiotic treatment 
Catheter Associated UTI/ Bacteriuria 
Diabetes, Pregnancy, Elderly, Immunosuppression, renal transplant, urinary flow 
obstructions, or instrumentation of urinary tract 



   

 

23

for assisted living, and 25% for nursing home residents (Abrutyn et al., 1991).  This type of 

bacteriuria is less common in community dwelling men over 75 years with a prevalence of 7-

10%.  In a sample of both women and men with ASB, 60% were found to have positive urine 

cultures on subsequent surveys (Rodhe et al., 2008).  Long term care patients and specifically 

females represent a higher risk for ABU.  Routine screening of clean catch specimens 

demonstrated at least one positive culture in 29% of women and 27% of men.  Two and three 

positive cultures were also noted in 26% and 19% of females respectively (Rahav, Pinco, 

Bachrach & Bercovier, 2003).  

Asymptomatic Bacteriuria 
 

Asymptomatic bacteria is considered a complicated UTI and the  2005 Infectious 

Diseases Society of America (IDSA) guidelines define asymptomatic bacteriuria (ABU) in adults 

as a clean-catch voided urine specimens with isolation of the same bacterial strain in counts 

≥100, 000 cfu/ml (one positive specimen for men and two positive specimens for women).  

Catheterized specimens only require a single urine specimen with one bacterial species isolated 

in counts ≥100 cfu/ml (Nicolle et al., 2005). ABU in the elderly is considered a benign and 

transient condition that does not require antibiotic treatment ("American College of Chest 

Physicians/Society of Critical Care Medicine Consensus Conference, 1992).  

Covert Bacteriuria  
 

For the most part, elderly patients do not present with classic symptoms of UTI, however 

they do express covert, muted, and seemingly unrelated symptoms indicative of acute infection.  

For the purpose of this study, the term “covert bacteriuria” (CBU) is distinctive and useful.  It 
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describes a condition that is symptomatic; however the symptoms are not traditionally 

recognized as urinary in origin. In fact, dysuria, urinary frequency, flank pain, foul smelling 

urine, and oliguria are rare in elderly patients.  Acute changes in mental status, lethargy, fatigue, 

nausea, decreased oral intake, hypothermia, and nausea/ vomiting are common symptoms in 

CBU and are seen frequently in adult medical and nursing practice.  The term “covert 

bacteriuria” was interchangeable in the 1970’s with ABU.  Since the 2005 IDSA clarification of 

“asymptomatic bacteriuria,” the term “covert” has nearly become extinct.  CBU does however 

provide an appropriate term for the phenomena of geriatric UTI and Urosepsis with respect to a 

very unique presentation of atypical symptoms and bacteriuria.  “Bacteriruia in the elderly 

produces few or no symptoms; voluntarily most subjects do not declare any symptoms, instead 

low grade infection and vague symptoms may mask the source of this acute infection for days to 

weeks” (Oreopoules, 1986). 

Catheter-Associated Urinary Tract Infections 
 
 Catheter-associated urinary tract infections (CA-UTI) are considered complicated UTIs 

and are associated with indwelling urinary catheters including suprapubic catheters and male 

condom catheters.  These UTIs are symptomatic with complaints including: new onset or 

worsening of fever, rigors, altered mental status (malaise or lethargy), flank pain or 

costovertebral angle tenderness, acute hematuria; pelvic discomfort, and in those whose catheters 

have been removed, dysuria, urgent or frequent urination, or suprapubic pain or tenderness. 

Patients with spinal cord injury, autonomic dysreflexia, increased spasticity, or a sense of unease 

may also be suspect for CA-UTI.  The IDSA further differentiates CA- UTIs as follows (Hooten 

et al., 2010): CA-UTI is defined as a UTI associated with a current indwelling, urethral or supra-
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pubic, or intermittent catheterization with symptoms compatible with UTI and no other known 

source of infection.  Qualifying patients also include those that have a history of catheter removal 

within the previous 48 hours. The urine specimen must contain culture colony count of at least 

1000 colony forming units per milliliter (cfu/ ml) of one organism.  Catheter-Associated 

Asymptomatic Bacteriuria (CA-ASB) is defined by the presence of 10,000 cfu/ml of a single 

species in a patient without symptoms compatible with UTI.  

Diabetes and UTI 
 

Diabetics with UTI represent a unique population of complicated UTIs.  Diabetic women 

are more likely to experience UTIs when compared to non-diabetic women.  Acute 

pyelonephritis is also more common in diabetes, increasing hospital admission by three to five-

fold in men and women aged 45 years and over.  Compared to non-diabetic controls, men and 

women with diabetes are more likely to experience bilateral pyelonephritis, more severe 

infections, and substantially more complications (Nicolle, Friesen, Harding & Roos, 1996). Due 

to a higher risk of UTI in diabetic patients, clinicians should always maintain a high degree of 

suspicion for urinary sources of sepsis. Diabetics also recognize a higher incidence of bacteremia 

from all sources when compared to non-diabetics however these infections are primarily 

community acquired UTIs and mostly due to E. coli colonization.  (Carton et al., 1992) 

Sepsis 
 
 The Surviving Sepsis Campaign (SSC) is a global initiative of the European Society of 

Intensive Care Medicine (ESICM), the International Sepsis Forum (ISF), and the Society of 

Critical Care Medicine.  Historically it evolved to improve the management, diagnosis, and 
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treatment of sepsis through quality improvement initiatives.  These initiatives include data 

collection, international databases, and the development of clinical guidelines.  The SSC provides 

standardized and internationally accepted definitions for sepsis, severe sepsis, and septic shock. 

Table 2, page 28 contains a summary of the internationally accepted definitions of sepsis (Levy 

et al., 2003) (Dellinger et al., 2008) 
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Table 2  
Sepsis Criteria  

 
 

 

 

 

 

 

 

 

 

(Levy et al., 2003) (Dellinger et al., 2008) 

Bacteremia 
 

For the purposes of this project, it is important to note the differences between UTI, 

bacteriuria, sepsis, and bacteremia in order to understand the concept of urosepsis. In the past, 

terms like “sepsis” and “septicemia” were synonymous with “bacteremia.” Bacteremia is the 

presence of bacteria in the blood as confirmed by microscopic visualization.  The term does not 

denote any information about the host or the etiology of the pathogen.  The American College of 

Chest Physicians and the Society of Critical Care Medicine standardized sepsis terminology in 

1991.  Before this time, the terms sepsis, septicemia, and bacteremia were interchangeable (Levy 

2010).  Various hospital laboratories set strict criteria to distinguish between clinically 

Definitions 
Systemic inflammatory response (SIRS) is an innate immune response, regardless of 
cause whether infectious or non-infectious.  

• Body temperature higher than 38.3°C or lower than 36°C. 
• Heart rate higher than 90/min. 
• Hyperventilation evidenced by respiratory rate higher than 20/min or 

PaCO2 lower than 32 mmHg. 
• White blood cell count higher than 12,000-cells/ µl or lower than 4,000/ 
µl. 

Sepsis is an identified or suspected source of infection plus SIRS 
Severe sepsis is sepsis in addition to sepsis-induced organ dysfunction and or tissue 
hypoperfusion.  
Septic shock in adults refers to a state of acute circulatory failure characterized by 
persistent arterial hypotension, in the absence of other causes that persists despite 
adequate fluid resuscitation. 

• Hypotension is defined by a systolic arterial pressure below 90 mmHg in 
adults 

• Mean arterial pressure lower than 60 mmHg 
• Or a reduction in systolic blood pressure of more than 40 mmHg from 

baseline, despite adequate volume resuscitation, in the absence of other 
cause. 
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significant bacteremia and contamination.  Any bacteria or fungus in found in the blood is 

considered abnormal.  Unlike urine cultures, the type of bacteria, rather than the colony count is 

primary in diagnosing bacteremia.  Isolation of any of the following organisms is considered 

bacteremia: Staphylococcus aureus, Streptococcus pneumoniae, Escherichia coli and other 

Enterobacteriaceae, Pseudomonas aeruginosa, and Candida albicans. There are specific 

organisms deemed contaminants from collection technique, primarily skin contaminants. These 

organisms include Coagulase-negative staphylococci, Corynebacterium species, Bacillus species 

other than Bacillus anthracis, Propionibacterium acnes, micrococcus species, viridans group 

streptococci, enterococci, and Clostridium perfringens. It should be noted that increasingly these 

organisms are recognized as potential true bacteremia in the case of central venous catheters and 

implanted prosthetic devices (Washington, 1986) (Weinstein, 2003).  

Urosepsis 
 

Urosepsis by definition includes presence of a UTI accompanied by a systemic response 

to infection.  In 1993 a study looked at geriatric patients with urosepsis. The criterion for 

urosepsis at the time was a UTI plus at least one of the following: hyper/hypothermia 

(temperature > 38° C or < 35.5 °C), hypotension (systolic < 90 mm Hg), or change in mental 

status with or without bacteremia (Armitage, 1993). Since this time, sepsis has become refined 

includes international criteria for diagnosis and treatment.  It is important to note that the 

diagnosis of urosepsis does not require a positive blood culture. Per the 1993 study, only 50% of 

the cases were positive for bacteremia.  In order to correlate the origin of sepsis signs and 

symptoms to the urinary tract it is important to document a positive urine culture.
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Epidemiology 

Urinary Tract Infections: Symptomatic  
 

The 2006 US National Hospital Discharge Summary (NHDS) estimates that there were 

479,000 out of 34,854,000 hospitalizations due to UTI.  Patients age 65 years of age and older 

represented the largest subpopulation amongst this diagnosis grouping at 75% (n=343,000) 

(DeFrancis et al., 2008).  As is age, gender is an important epidemiologic factor in the incidence 

of UTI (NHDS, 2006) (Table 3, page 32).  Sexually active females have 2.6 times greater risk of 

UTI if they have intercourse three times per week. Extrapolated, those women that have 

intercourse daily would experience an increased relative risk of nine time that of non-sexually 

active women (Hooten et al., 1996). The incidence of symptomatic UTIs in post-menopausal 

women is 0.07 episodes per year (Jackson et al., 2004).   The average length of stay for all UTI 

admissions was 4.5 days with patients age 65 and above averaging 4.9 days. Not surprisingly 

females of all ages (70%) were the predominate gender for this admission diagnosis, whiles 

males represented only a small proportion (30%).  The length of stay was similar for both 

genders at 4.7 days (DeFrancis et al., 2008).  
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Table 3  
Summaries of US Hospital Discharges: Age, Gender, and LOS for Septicemia and UTI   

Note: United States National Hospital Discharge Summary (NHDS, 2006) 

Geriatric Sepsis and Bacteremia 
 

Few epidemiological studies look at UTI alone as an origin of geriatric sepsis.  Looking 

at sepsis generically, independent of the source, the 2006 US NHDS reported 530,000 of 

34,000,000-hospital admissions listed septicemia as their primary diagnosis.  Among these 

admissions, 345,000 (65%) were age 65 years and over.  This geriatric age group represented 

92.5 per 10,000 hospital discharges compared with 17.9 for ages 45-64 years.  The average 

length of stay for patients with bacteremia was 8.7 days versus females with a slightly longer 

stay at 8.8 day (DeFrances, Lucas, Buie & Golosinskly, 2008) (Table 2, page    ).   

Patients may meet sepsis criteria in the absence of confirmed bacteremia, Martin et al. 

2006 utilized NHDS data spanning 1979-2002 and determined that patients 65 years of age or 

older were 13 times more likely to have sepsis when compared to younger adults (relative risk 

[RR], 13.1).  Incidence rates of sepsis increased 20.4% faster among older patients than among 

younger patients from 1979 to 2002.  

The presence of sepsis indicators including fever, tachycardia, elevated WBC and others 

Numbers in Thousands 

Discharges Total  Average 
Length 
of Stay 
(days) 

Female Male <15  
years 

15-44  
years 

45-64 
years  

>65 
years 

All 
Conditions 

34,854 4.8 20,864 13,990 2298 10,800 8,686 13,070 

Septicemia  530 8.7 280 
(53%) 

250 
(47%) 

9 
(2%) 

43 
(8%) 

134 
(25%) 

344 
(65%) 

Urinary 
Tract 
Infection 

479 4.6 333 
(68%) 

146 
(30%) 

27 
(6%) 

32 
(3%) 

77 
(15%) 

343 
(72%) 
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are much more common in bacteremia.  Although elderly patients may not meet sepsis criteria 

during acute infections from any source, they are more likely to meet sepsis criteria when they 

have positive blood cultures. Angus et al. (2001) looked at all patients meeting sepsis criteria 

(with or without bacteremia) for the calendar year of 1995. An estimated 751,000 cases of severe 

sepsis occur annually in the United States, with a mortality rate of 28.6% and an average cost per 

case of $22,100.  Sepsis diagnosis increased steadily after the age of 14 years.  This trend upward 

revealed 5.3 new cases per 1,000 at age 60-64 and a robust increase at age 85 and above with 

26.2 patients per 1000 persons.  Case counting for patients 65 years or greater represented a 

robust 58.3% (437,400).  Gender differences were most notable with regard to origin of 

infection.  Females experienced genitourinary sources more often than males (11.8% versus 

6.3%), while males were more likely to suffer a respiratory source for their sepsis (48.1% versus 

39.9%) (Angus et al., 2001). 

A European observational, multi-center study involving 3,147 patients (Sepsis 

Occurrence in Acutely Ill Patients-SOAP) identified 1,177 infected patients age 50-74 years of 

age (mean= 64).  Of this sample, 777 (24.7%) had sepsis on admission.  Within this seemingly 

older sample, patients with lung infections were most common (68%), followed by abdominal 

(22%), blood (20%), and urinary tract (14%).  Blood cultures were positive in 60% of the 

patients who met sepsis criteria (40% gram-positive and 38% gram-negative organisms).  Staph 

presented as the main gram-positive organism (30%), Methicillin-resistant Staphylococcus 

aureus (MRSA) (4%), Streptococcus (18%).  The most common gram-negative organisms were 

Pseudomonas (14%) and Escherichia coli (13%).  Fungi were positive in 17% of the overall 

cases and specifically Candida albicans (13%).  Higher mortalities were noted with 
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Staphylococcus, Pseudomonas species, and Candida albicans positive cultures.  Increased 

mortality was noted in ICU sepsis patients that were of female gender (OR, 1.4;); advanced age 

(OR, 1.0 per year; 95%); and cirrhosis (OR, 2.1); Heart failure, diabetes mellitus on admission, 

and sepsis on admission were also associated with higher mortality.  Septic shock was associated 

with 50% mortality in these ICU patients (Vincent & Abraham, 2006). 

 Smaller, single site studies also contribute epidemiology data on sepsis.  One study looked 

at prospective observational data at a single site.  Three hundred and fifteen episodes of sepsis 

were identified with a 33.6% mortality rate.  The respiratory tract again was the predominant site 

of infection (45%) with positive blood cultures only present in 17% of episodes.  Bacteremic 

patients were predominantly infected with gram-negative organisms from the Enterobacteria 

family (70%).  In Gram-positive sepsis, the most common isolate was Staphylococcus aureus 

(75%).  Polymicrobial infection was noted in 16% of sepsis episodes.  The independent 

predictors of mortality were identified with multiple logistic regression: inappropriate 

antimicrobial therapy (OR 13.68); use of alternative antimicrobial therapy (OR 2.90), 

nosocomial acquisition of infection (OR 3.70); development of nosocomial infection (OR 2.84); 

presence of gram negative bacteremia (OR 6.84); and presence of an underlying malignancy (OR 

7.71) (Alejandria et al., 2000). 

Long Term Care Facilities (LTCFs) find that bacteriuria is found as the primary source of 

bacteremia in 45%–55% of patients and often involves multiple and often antibiotic resistant 

microbials in patients with chronic indwelling catheters  (Mylotte, 2005).  Another study notes a 

39-fold increase in bacteremia in patients with indwelling catheters  (Rudman, Hontanosas, 

Cohen & Mattson, 1988).  Diabetics also recognize a higher incidence of bacteremia when 
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compared to non-diabetics with a primary source of UTI (Carton et al., 1992). 

Pathophysiology 

Pathogenesis of UTI 
 
 UTIs are a mechanism of invading and colonizing organisms within the normally sterile 

urinary tract. Access to the urethra, prostate, bladder, and kidneys originates from ascending 

bacteria and fungus. These organisms may gain access via anatomical openings, surgical 

openings or punctures, or via indwelling medical devices. Successful colonization of these 

organisms is dependent on multiple factors including the host’s immune response, dynamic flow 

of urine through and out of the collecting and storage system, and virulence of the organisms 

themselves.   

One way in which females develop UTIs, involves contamination of the vagina with fecal 

material, which subsequently colonizes the vagina and enters the urethra. Sexual intercourse may 

further place females at risk for UTI.  Post-menopausal women are at risk for recurrent UTI due 

to mechanical factors that affect bladder emptying, the presence of incontinence, cystocele, and 

post-void residuals (Raz et al., 2000).  

 Males are less likely to provide access to organisms due to longer urethras, antibacterial 

substances in prostatic fluid, and drier perineal surfaces. Men at greater risk for UTI include 

uncircumcised males, insertive anal intercourse or exposure to sexually transmitted diseases 

during intercourse, and intercourse with females with UTI (Hooten et al., 1997).   

Elderly patients can develop UTI as a result of obstructive and or neurogenic 

abnormalities leading to urine stasis and eventual colonization. Overall, the success of urinary 

organisms and infection is related to adherence. Uropathic agents, especially enterobacteriaceae 
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are electronegative and too small to overcome repulsion of the urinary epithelium. In the absence 

of adhesion, infection is not possible. Bacterial fimbriae or pilli provide favorable electrical and 

adhesion properties for UTI. Virulence of successful urinary organisms may also include 

resistance to plasma bactericidal properties and the presence of flagellae for motility 

(Oelschlager, Dobrindt, & Hacker, (2002).  

Bacteriuria and Indwelling Urinary Catheters 
 

Successful urinary organisms must find a suitable residence along the urinary tract and 

must have the ability to resist shear and cling to host surfaces.  Adherence is an important step in 

the colonization and eventual damage of host cells along the urinary tract.  Usual hydrodynamic 

urinary flow forces prevent adherence and subsequent colonization.  (Roos et al., 2006)  

Insertion of indwelling urethral catheters allows for inoculation of bacteria and fungus into the 

bladder.  Fecal material, normal skin flora, and other contaminants are introduced artificially into 

the normally sterile bladder environment. Further, contamination of the catheter or drainage bag 

after insertion allows both extra luminal and intra luminal direct catheter-mucosa interface.  

Urinary retention due to malfunctioning bladder drainage systems can predispose to bacterial 

colonization and subsequent infection  (Hooton et al., 2010).  Patients continue to experience risk 

for bacteriuria up to 24 hours after catheter removal (Hartstein, Garber, Ward, Jones & 

Morthland, 1981). 

Pathogenesis of Sepsis 

Sepsis is the process of malignant intravascular inflammation that is uncontrolled, 

unregulated, and self-sustaining.  It represents a exaggerated and sometimes overwhelming 

response to systemic, blood-borne spread of infection. The net result is endothelial damage, 
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microvascular dysfunction, impaired hemodynamic abilities, hypoxemia, and organ dysfunction.  

A bacterium causes local tissue injury resulting in polymorphonuclear leukocytes (PMNs) 

activation. This leads to inflammation as PMNs aggregate at the site of tissue injury leading to 

increased micro-vascular permeability and edema.   Inflammation is further developed by pro-

inflammatory cytokines (TNFa), which lead to septic shock, and anti-inflammatory cytokines 

(Anti-TNFa) that attempt to protect from bacterial endotoxins (Bone et al, 1991).  

 Microorganisms contribute not only injury but also toxins to inflamed tissues, 

organs, and circulatory systems.  Endotoxins contribute to existing inflammation to affect 

coagulopathy via compliment activation, vaso-active hemodynamic failure, and endothelial 

tissue and vascular permeability.  Systemic micro-circulatory lesions that disturb metabolic 

regulation and diffusion of tissues negatively affect oxygenation.  Sepsis also leads to 

unregulated cell destruction. Apoptois is a normal and necessary physiologic process of 

programmed cell death.  This is the mechanism by which the body selectively destroys 

damaged or inflamed cells.  During sepsis, the body becomes less selective due to 

endotoxins and reactive oxygen species with catastrophic and widespread results (Bone et 

al., 1989), (Bone. 1991), Pinsky et al., 1989).  

Relevance to Nursing Practice 

Clinical utilization of this evidence potentiates greater diagnostic sensitivity to CBU 

and early indicators of geriatric urosepsis.  Education of medical and nursing providers 

regarding atypical presentations helps to decrease thresholds of tolerance for sub-normal, 

yet not alarming geriatric sepsis multi-organ dysfunction, and death  

The gamete of urosepsis recognition, diagnosis, and treatment ranges across 
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nursing specialties and care areas.  The imparted training, skills, and experience of a triage 

nurse and bedside ED nurse stem from their ED leadership, clinical nurse specialists, 

advanced practice nursing partners and ED medical providers.  While ED medical 

evaluation and treatment is primarily physician driven, both RNs and APRNs continue to 

provide the predominant triage and bedside presence.  Advanced practice nurses including 

doctoral prepared nurses have the unique opportunity to combine their daily experience with 

geriatric syndromes to better translate existing research into practice.  These same practitioners 

share the responsibility to become the stimulus for initiating and implementing new initiatives in 

geriatric sepsis care.  The proportion of EDs utilizing midlevel practitioners increased from 

28.3% in 1997 to 77.2% in 2006.  The number of ED patients seen by nurse practitioners and 

physician assistants increased, from 5.2 million in 1997 (5.5% of all ED cases) to 15.2 million in 

2006 (12.7%) (Menchine, Wiechmann & Rudkin, 2009).  

Registered Nurses (RNs) and APRNs dominate ED staffing rosters across the world.  

Nurses are involved in patient care during 88.9% of ED visits (Centers for Disease Control and 

Prevention, 2005/2005).  Due to increasing patient volumes and limited resources, EDs must sort 

and prioritize care via triage processes.  Triage is predominately a nursing function.  Triage 

nurses assess patients’ presenting complaints, objective measurements of vital signs and level of 

consciousness in order to assign triage levels.  Triage levels are often directly proportional to ED 

wait times.  Triage and charge nurses quickly decipher current complaint as well as risk for 

deterioration and promote triaged patients to ED care areas.  The clinical issues of responding 

appropriately and effectively to the needs of elderly patients in the ED as well as the necessity 

for triage protocols and systems to be more specific to geriatrics are complex.  The issues are 
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further compounded by operational burdens in EDs: waiting room overcrowding; extended 

lengths of stay for door-to-bed and door-to-medical provider times; delays in treatment; 

placement of patients in halls; and housing patients for extended times while awaiting in-patient 

beds.  Research and education regarding specific geriatric sepsis interventions and geriatric 

sensitive triaging methodologies will enhance accurate ED nursing triage and decrease the risks 

of under-triage, dangerous waiting times, and rapid deterioration of sepsis syndromes.   

The utilization of historical ED triage and visit data will allow medical and nursing 

providers to create models for predicting mortality and dispositions in geriatric sepsis 

syndromes.  Early identification allows us to further study the effects of early goal directed 

treatment in this population, thus affecting overall quality of life and mortality.  Increasing staff 

sensitivity to geriatric specific sepsis indicators can help pave our way to early recognition and 

intervention in the geriatric age group, which is pivotal to sepsis survival.  
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CHAPTER TWO:  FRAMEWORK 
 

Introduction 
 

The basis of covert bacteriuria and urosepsis recognition and treatment is rooted in the 

immune response of the host. This response alerts the host and medical providers of the need for 

intervention. Sepsis is a systemic response to infection and has been present since the first human 

host walked the planet. This history and progression of science is not only interesting but 

provides the reader with a basis for sepsis recognition and diagnosis within their nursing and 

medical practice. A review of this history and current literature provides a foundation for future 

sepsis science with relation to urinary and other sources of infection.  

History of Sepsis 
 
 Sepsis originated over 2,700 years ago as a Greek word meaning “decomposition of 

animal or vegetable organic matter in the presence of bacteria,” Homer also mentions the term 

sepo in his poems, which is interpreted as a verb, or  “I rot.”  Hippocrates (460-370 BCE) uses a 

similar term, sepidon in the The Corpus Hippocraticum to represent biological decay or the 

‘decay of webs”  (Geroulanos & Douka, 2006).  Beyond naming sepsis, Galen promoted a long-

standing misconception known as laudable pus.  His theory proposed that the formation of pus 

and healing of wounds by secondary intention was of benefit.  This belief was accompanied by a 

contemporary belief that decay and purification was spontaneous (Funk, Parrillo & Kumar, 

2009). 

The global and devastating history of the Bubonic Plague or Black Plague is an example 

of sepsis and its potential.  The plague reduced the European population of the 14th Century by 

nearly one-third with a mortality of nearly 60% within 6 days of infection.  From 1348 to 1720, 
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epidemics raged and were finally attributed to a rodent disease, Yersinia pestis.  The vector 

disseminating the bacteria were fleas from infected rats.  Following a fleabite, victims 

experienced a rapidly progressing infection, fever, change in mental status, and eventual sepsis 

with cardiovascular collapse  (Kiple, 1993).  

In 1684, Redi proved the existence of microscopic organisms and led the way to 

debalking the theory of spontaneous rot.  He placed meat in three separate containers, one was 

open to the air, one was covered with mesh gauze, and one was tightly sealed.  As flies landed on 

the open meat, maggots soon became visible.  Maggots were only present on top of the gauze of 

the second container and there were no maggots present on the decaying meat in the sealed 

container (Funk et al., 2009).  To further evaluate the presence of microorganisms, Galileo 

attempted to develop a microscope and was eventually replaced by Leeuwenhoek whose 

improved lenses allowed visualization and drawings of these “animacles”  (Funk et al., 2009).  

Sepsis was becoming recognized as a medical condition; however the pathophysiology 

continued to escape scientists.  Semmelweiss (1818-1865) was the first to unravel the 

phenomenon of puerperal or childbed fever.  In an Austrian maternity hospital, both midwives 

and medical students attended births.  The mortality rate of the medical student assisted 

deliveries was notably higher (16%) than the midwives (2%) and the infection rate was 

significantly higher.  Retrospectively it was noted that medical students performed autopsies on 

the women that had died of childbed fever earlier in the week, and then returned intermittently-

without washing their hands-to the delivery ward.  Semmelweiss hypothesized about the 

connection between infection in laboring women and cadaver contaminants (later noted to be 

streptococcus).  He was able to decrease the rate of puerperal sepsis to less than 3% by 
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demanding that physicians wash their hands between procedures  (Geroulanos & Douka, 2006)  

(Funk et al., 2009).  In another generous step forward, Lister, a trained surgeon from England, 

recognized that wound sepsis was the result of open wounds and that infection gained entry into 

the body via open skin.  He was able to decrease Glasgow’s surgical infection and death rate 

from 50% to nearly zero by utilizing carbolic acid in wound dressings to decrease microbe load 

and inhibit further infection during the healing process.  

Pasteur further demonstrated between 1860 and 1864 that growth of microorganisms 

could be intentionally cultured and fermented via enriched nutrient broths without spontaneous 

generation.  Koch was the first scientist to devise a series of proofs used to verify the germ 

theory of disease.  He published his postulates regarding germ theory in 1890 demonstrating that 

anthrax infected sheep had a common microbe (Bacillus Anthracis) in their blood (Geroulanos & 

Douka, 2006)  (Funk et al., 2009)  (Thurston, 2000)  (Marshall, 2008).  In 1914, Schottmueller 

demonstrated that the release of pathogenic germs into the bloodstream was responsible for the 

systemic symptoms and signs of sepsis (Vincent & Abraham, 2006). 

 Bone and colleagues (1989) recognized sepsis as a syndrome rather than a disease in the 

1980s.  A constellation of symptoms was utilized as the basis for suspected infection in a sepsis 

study involving high dose corticosteroids.  Inclusion criteria for this late 1980s sepsis study 

included hypo/hyperthermia, tachycardia, tachypnea, and evidence of dysfunction of at least one 

organ  (Bone et al., 1989).  This criterion mirrors today’s qualifiers for severe sepsis.  In 1991, a 

consensus was reached by the American College of Chest Physicians (ACCP) and the Society of 

Critical Care Medicine (SCCM) to identify systemic inflammatory response syndrome  (SIRS) 

criteria as at least two of the following: hyper/hypothermia, tachycardia, tachypnea, and 
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leukocytosis or leukopenia  (American College of Chest Physicians, 1992).  In 2001 the 

American Thoracic Society, the European Society of Intensive Care Medicine, and the Surgical 

Infection Society joined forces with the previous consortium to further define sepsis (Levy et al., 

2003).  These definitions are in use today (Figure 2).  

Review of the Literature 
 

A systematic review of the literature included the use of the following databases: Ovid 

MEDLINE/PubMed and Cochrane.  Key words utilized were “Geriatric,” “Elderly,” and “Aged” 

in conjunction with the following:  “Sepsis,” “Urosepsis,” “Bacteriuria,” and “Bacteremia.”  

Journal articles related to elderly and geriatric urosepsis were limited to 26 findings, many of 

which were not in the English language and others that were dated 1987 or earlier.  Bacteriuria 

and Elderly or Geriatric revealed 270 articles, however only 34 was available in both English 

language and full text. Covert bacteriuria literature searches are further limited to adolescents 

and are somewhat repetitive with much overlap of asymptomatic bacteriuria articles. Searches 

for geriatric and elderly response to sepsis were much more successful, with over 700 matches. 

These were filtered to reveal 122 articles available in English and full text. The results of this 

literature review are summarized below:  

Geriatric Response to Inflammation and Infection 
 

Blunted inflammatory responses in geriatric patients are multi-factorial.  This inability to 

mount a sympathetic response further complicates tissues and organ ischemia in acute illness 

(Metlay et al., 1997).  Whitelaw et al. (1992) studied 121 elderly patients between   65 and 89 

years of age.  The overall mortality for community-acquired bacteremia was 38%.  A poor 
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prognosis was associated with confusion as a presenting symptom, hypotension, and delayed 

treatment (Metlay et al., 1997).  Elderly patients lacking a focal complaint or alarming vital signs 

from any source of infection may not earn the attention of ED providers and a well-deserved 

sepsis work up. In one study of bacteremic patients age 65 years of age and over (n=238) 75% of 

patients met the definition of sepsis, but only 11% of patients were admitted with a diagnosis of 

sepsis (Greensburg, 2005).  

Pharmacologic agents such as beta and calcium channel blockers may inhibit the 

expected compensatory response to stress (Metlay et al., 1997).  Although chronic hypotension 

provides a significant objective finding for younger adults, it is much less reliable as an early 

indicator of illness in older adults.  Systolic hypertension is common in many geriatric patients 

and can be misleading during times of relative hypotension and shock.  A blood pressure of 110 

mm Hg systolic is not particularly alarming in a normal adult. However, it does represent 

cerebral and cardiovascular insufficiency in an 85 year old with chronic hypertension and a 

baseline systolic pressure of 160 mm Hg. Occult hypoperfusion and end-organ ischemia can be 

lethal in elderly patients, especially with delay of hemodynamic monitoring and fluid 

resuscitation.  Of ED patients with sustained non-traumatic hypotension (systolic blood pressure 

<100 mm Hg for > 60 minutes), 40% were found to have a subsequent adverse hospital outcome  

(Fontanarosa, Kaeberlein, Gerson & Thomson, 1992). 

 Diminished immune function, corticosteroids, acetaminophen, and NSAIDS can blunt 

febrile responses to infection.  Elderly patients may present with no temperature elevation, low-

grade fever, or even hypothermia.  Geriatric fever in itself is unique and is defined as a persistent 

oral or tympanic temperature of 37.2 ° Celsius (C) or higher or a persistent rectal temperature of 
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37.5 ° C or higher  (Norman & Yoshikawa, 2000).  The Surviving Sepsis Campaign points out 

that a body temperature of less than 36.3° Celsius may be indicative of hypothermia as it relates 

to sepsis  (Dellinger et al., 2008).  In older adults, a report of chills may better correlate with 

sepsis and positive blood cultures as opposed to a documented history of fever (Fontanarosa et 

al., 1992).  Within the literature, fever is an inconsistent indicator of infection and sepsis.  In 

some studies, normothermia or hypothermia parallels bacteremia in the elderly (Ackermann & 

Monroe, 1996)  (Whitelaw et al., 1992).  Others found that fever was common and predictive in 

greater than 90% of cases  (Richardson & Hricz, 1995)  (Chassagne et al., 1996)  (Rudman et al., 

1988).  Inattention to low-grade hypothermia or presentation with no temperature abnormality 

may further complicate diagnosis and prompt intervention during bacteremia  (Whitelaw et al., 

1992).  

 Altered mental status is an important yet non-specific sign in the elderly.  In practice, 

bacteremic geriatric patients often exhibit acute mental status changes such as confusion, 

lethargy, or coma.  Chassagne et al. (1996) noted that 70& percent of bacteremic elderly patients 

exhibited three consistent signs: fever, increased erythrocyte sedimentation rate, and a clinical 

indication of the source of infection.  Other leading signs of bacteremia in this study included 

hypothermia, chills, diaphoresis, splenomegaly, recently altered mental state, leukopenia, and 

lymphopenia with a specificity above 80% (Chassagne et al., 1996).  

Urosepsis 
 

Specific studies regarding geriatric urosepsis are somewhat limited in the past 10 years. 

Ginde et al. (2004) conducted a study of 284 geriatric patients with UTI in order to identify 

clinical factors associated with adverse outcomes. Univariate analysis and logistical regression 
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was utilized to identify mental status change, abnormal temperature, tachycardia, hypotension, 

elevated BUN, hyperglycemia, and relative neutrophilia as independent predictors of mortality, 

increased length of hospital stay, and intensive care unit admission.  In a 1993 single-site, 

retrospective study of elderly patients, 105 patients (mean age 77 years) were identified as 

meeting a diagnosis criterion of urosepsis. Elderly participants met inclusion criteria with one 

indicator of the standard sepsis criteria or an acute change in mental status (lethargy, 

obtundation, delirium) that improved with UTI treatment.  Of these patients 92% presented with 

a fever (temperature > 38° C); 47% with a change in mental status; 32% hypotension; and 3% 

with hypothermia (temperature < 35.5°C).  Positive blood cultures were present in 50% of these 

patients with an overall mortality of 9% and a mean hospital length of stay of 10.2 days.  Due to 

the high percentage of patients with bacteremia (50%) that lacked statistically clinical significant 

predictors, the authors proposed a high degree of suspicion for any elderly patient with a fever 

associated with urinary tract infection  (Armitage, Salata & Landefeld, 1993).   

A Tokyo Metropolitan Geriatric Hospital analyzed 41 elderly patients with urosepsis 

between July 1992 through March 1993, measuring a total mortality was 4.9%.  The most 

common organism cultured was Escherichia coli (46.3%) and the most frequent underlying 

disease was cerebrovascular disease (34.1%) with malignancies noted in 29.2% of all cases.  

Twenty-six patients (63.4%) had indwelling urethral catheters (Kaneko, Nakauchi & Inamatsu, 

1995). 

Knowledge Gap 

 
Overall, specific geriatric bacteremia and urosepsis data is lacking.  Geriatric sepsis data 

is available, however somewhat dated with most journal articles dated 1990 or earlier. The 
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Surviving Sepsis Campaign provides an extraordinary example of focused research, development 

of practice guidelines, and outcome evaluations.  Lacking, though are geriatric age- specific 

guidance.  Geriatric patients not only present differently with sepsis, they also require age 

specific resuscitation considerations.  Diabetes, heart failure, chronic renal failure, and 

malignancies are only a few of the co morbidities that set this age group apart from the general 

population.  The complexity of diagnosing and caring for elderly patients with sepsis requires 

ongoing data collection and management.  (Marshall, 2008) guides us forward in a potentially 

more effective approach to clinical research with respect to sepsis.  He points out that “we need 

to develop plausible, validated systems to stratify acutely ill patients in those domains that 

predict increased risk of adverse outcome and differential potential to respond to therapy.” 
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CHAPTER THREE:  METHODS 

Introduction 
 
 The purpose of this study was to provide a descriptive analysis of demographic and 

clinical variables of patients age 50 years of age and older that present to the emergency 

department with urosepsis. This chapter discusses study design, variables measured, data 

management plan, data security and human subjects protection methods.  

Study Design 
 

A descriptive, single site study design was used to assess a convenience sample of 

emergency department patients 50 years of age and older with urosepsis present on admission.  

As a retrospective, observational study, all collected data was available from documented, 

routine clinical practice completed between June 30, 2005 and June 30, 2010.  There were no 

mandatory treatment regimens, assessments, surveys, or tests 

Setting 
 

The setting for this inquiry was a community hospital ED in Lawrence, Kansas.  In 2009, 

this 177-bed community hospital encountered over 35,135 ED patient visits.  Of these visits 

5,332 (15%) were patients age 65 years of age or older.  This ED provides an entry portal for 

43.7%  (3,245 of 7,419) of all hospital admissions.  Among all ED visits, 13% gain admission to 

inpatient areas.  Of these ED admissions, 42.5% (1,380 patients) were age 70 and over.  For all 

ages, the average ED length of stay (LOS) was 3.73 hours.  Comparatively, the ED LOS was 

3.96 hours for patients 55-75 years of age and 3.95 hours for those over 76 years of age. This 

community ED also provides an entry point for admission to over 300 patients with sepsis 

diagnosis per year. Of these admissions every year, approximately 90 cases involve patients 50 
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years of age and older who receive a primary diagnosis of sepsis and secondary diagnosis of 

UTI.  An estimated 50% of these cases meet criteria for urosepsis. (Hoffman, Harvey & Norris, 

2010/2010).   

Study Population 
 

The population for this inquiry was a hospital based cross-sectional study of geriatric 

urosepsis for all patients age 50 years or older who met inclusion criteria between June 30, 2005 

and June 30,2010.  A goal of at least 250 qualifying cases was set with a maximum of 500 cases. 

Data recorded as part of routine ED care was retrospectively assimilated using a customized 

electronic reporting from the hospital’s admission and accounting database from June 30, 2005 

to June 30,2010.  Medical record for patients 50 years of age and older was queried 

retrospectively based upon their final International Classification of Disease (ICD-9) codes for 

sepsis and urosepsis. Subgroups of geriatric patients based upon age classifications will also be 

analyzed and compared. 

Criteria for Participant Selection 

Inclusion 
 
Patient cases included in this analysis met the following criteria for inclusion:   

1. Males or females 50 years of age or older that gain admission to the hospital 

via the emergency department between June 30, 2005 and June 30, 2010 with 

qualifying ICD-9 Codes for both UTI and sepsis, see Table 4. 

2. Documentation of sepsis criteria during the ED visit. 

a. Criteria includes at least two of the following:  

i. Temperature greater than or equal to 38 degrees Celsius* or less than 
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or equal to 36 degrees Celsius. 

ii.  Heart rate greater then 90 beats per minute. 

iii.  Respiratory rate greater than 20 breaths per minute. 

iv. White blood cell Count (WBC) greater than 12,000/mm3 or less than 

4,000 /mm3; and/or greater than 10% bands.  

v. Or alone the confirmation of urosepsis with a positive blood culture 

obtained during the ED visit that matches the UA organism. 

3. Documentation of bacteriuria present on arrival. 

a. Evidence of a Bacteriuria: 

i. Clean catch urine specimen or specimen with unknown collection 

technique with a culture demonstrating at least 100,000 cfu/mL of at 

least one but not more than two isolates on final culture  

ii.  Or a Urethral Catheter urine specimens with at least 100 cfu/mL of at 

least one but not more than two bacterial species are isolated on final 

culture 

Table 4  
Qualifying ICD-9 Codes 

 

 

 

 
Exc
lusi
on 

 
 

Qualifying Discharge ICD-9 Codes 
Qualifying Sepsis Diagnosis Codes 

(Must have at least one) 
Qualifying UTI Diagnosis Codes 

(Must have at least one) 
038.00-038.90 Sepsis 
995.91-995.92 SIRS-Severe SIRS 
790.70 Bacteremia 

 

599.0 – UTI, unspecified (present on 
arrival) 
590.1 – Acute Pyelnonephritis 
590.80 –Pyelonephritis, unspecified 
595.0 – Acute cystitis 
595.9 – Cystitis, unspecified 
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Charts excluded in this analysis include: 

1. Anyone patient admitted to the ED under the age of 50 years of age.  

2. Any patient admitted to the ED with an origin of transfer from another inpatient 

health care facility. 

3. Pre-existing hospice or palliative care patients. 

4. Patients with urine cultures consistent with contamination or lacking documentation 

of true bacteriuria. 

a. Clean catch specimens with single organisms of less than 100,000 cfu/mL 

organisms, or catheter specimens with less than 100 cfu/mL or multiple 

organisms (> 2), or normal flora.  

*The inclusion criterion for fever in sepsis is modified with reference to the “Practice 

Guidelines for the Recognition of Fever and Infection in Long Term Care Facilities”(Levy et al., 

2003) (Dellinger et al., 2008). The temperature parameter for adults is generally accepted as 

38.3. However due to the study population age, this parameter was modified to 38 degrees 

Celsius to allow for known lower geriatric baseline temperatures (Castle et al. 1993), (Norman & 

Yoshikawa, 2000), (High et al., 2008). In addition, the current International Sepsis Definitions 

and Guidelines use a core temperature measurement which is often unavailable with initial 

presentations of geriatric ED patients.  

Variables 

 
Variables collected for the purpose of descriptive analysis were both demographic and 

medical in nature. Demographic characteristics included; age, geriatric age categories (adult-50-
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64, young old 65-74, old-old 75-84, and oldest old 85 years of age and over), gender, ethnicity, 

and source (home, long term care, skilled nursing facility, acute rehabilitation). Medical 

variables included weight in kilograms, body mass index (BMI), initial temperature, heart rate, 

respiratory rate, oxygen saturation, systolic pressure, diastolic pressure, and mean arterial 

pressure  (MAP).  The initial triage vital sign set was included along with the highest reported 

temperature, highest reported heart rate, and highest reported respiratory rate.  

Subjective complaints are often a component of the triage note and can be reported by 

patients, family, or caretakers. In addition to the triage nurse notes, a thorough assessment of the 

admitting history and physical provided symptoms accompanying this episode of illness. These 

included; dysuria, urinary frequency, new onset incontinence, chills or rigors, acute change in 

mental status, or falls.  The geriatric patient is often complex with multiple co morbidities. For 

the purpose of this study, the presence of diabetes, acute renal failure (change in creatinine 

baseline of 0.5 mg/dl or more), chronic kidney disease, smoking status (former, current, 

unknown, or non-smoker), use of immunosuppressant medications (Prednisone, Methotrexate, 

Allopurinol, Imuran), and current chemotherapy were included as medical variables of interest.  

Aspirin was not included as a possible immunosuppressant medications, it is an assumption that 

many of the geriatric patients were taking at least an 81 mg aspirin daily. Also as an over the 

counter medication, it is not consistently documented in home medication lists.  Lab results were 

also collected: white blood cell count (WBC), platelets, presence of immature bands, neutrophils, 

glucose, blood urea nitrogen (BUN), creatinine, bilirubin, albumin, lactic acid, presence of acute 

or chronic renal failure, urinalysis (bacteria presence, WBC’s squamous cells, nitrites, 

leukoesterase), urine culture organisms, and blood culture organisms.  
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Mortality was documented at time of discharge from hospital and at 30 days post 

discharge if information available. Emergency department LOS in hours, hospital LOS in days, 

and time from arrival in ED to first doctor encounter, first urinalysis, first blood culture, first 

intravenous fluids and first antibiotic. Discharge destination (home, home health, long term care, 

skilled nursing facility, acute rehabilitation, hospice, and death) was collected for all patients 

from discharge nursing and social work notes. Total costs billed to each case were collected to 

demonstrate the impact of geriatric urosepsis financially.  An attempt was also made to 

document the presence of hospital or ED admissions in the 30 days prior to the index ED visit. 
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Data Collection, Management and Security 
 

The Principal Investigator (PI) accessed electronic data records via a secure web-based 

interface, and was required to log on using a unique identifier code.  A limited number of paper-

based records were reviewed for times of medication administration for cases dating June 2005 

to June of 2010. The Lawrence Memorial Hospital department of Health Information Systems 

provided copies of medication administration sheets for the selected dates and cases only.  

Following data collection these sheets were returned securely to the department head for 

appropriate disposal.  The investigator used an electronic database to enter the assigned patient 

identification number (subject number) and assessment details.  Comparing the completed 

electronic database admission times, discharge times with the electronic records and medication 

administration sheets allowed for quality checks and assurance of accuracy of data. Missing data 

was limited to random missingness attributed to lack of documentation and medical provider lab 

order preferences. These variables included: BMI (n=14); weight (n=3); CBC bands (n=90); 

lactic acid (n=236); ProBMP (n=150); albumin (n=6); bilirubin (n=6); INR (n=131); time to first 

IV fluid (n=38); and time to first antibiotic (n=53). List wise deletion was utilized while 

evaluating the means of these variables.  Variables with missing data ranged from n=14 (BMI) to 

n=236 (Lactic acid). After review of these ranges and relevance of the data to the goals of the 

study, a cut point of n= 90 (33%) was set as the maximum threshold for missing data, any 

variables with 91 or more not used in the final analysis for comparison of means.  All software 

and computers used in this study were password protected and access-controlled.  Data was 

analyzed using PASW Statistics GradPack 18 (Chicago, IL), and Excel TM (Microsoft, USA). 
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Quantitative Analysis 

Objectives 1-2 

Descriptive Data 
 

• Descriptive statistics and univariate analysis of frequency, mean, median, and mode 

was used under consideration of applicable levels of measurement.  

• Data distribution for descriptive variables was represented in tables where 

appropriate. Categorical variables are represented both with frequency (N) and 

percentage (%).  Continuous variables are represented with mean values and standard 

deviation.  

• Tests for normal distribution of variables were performed using Levine’s test for 

normality. As expected with clinical variables, many were non-normally distributed 

and required non-parametric testing during analysis. Details of tests performed for 

each of these variables are included in the results section. 

Comparison of Means 
 

• A one-way between groups ANOVA was conducted to compare the effect of geriatric 

age groups (adult 50-64, young old 65-74, old-old 75-85, and oldest-old 85 and over 

years of age) with continuous demographic and clinical variables.  ANOVA requires 

the assumption of both normality and equal variance (Field, 2009). Using SPSS, each 

variable subset that showed significant between group differences was analyzed for 

homogeneity.  For those variables with confirmed homogeneity of variance, a post-

hoc Scheffe test was utilized to compare means of each group two at a time. Tests for 

homogeneity of variances showed that the assumption of equality had been violated 
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for weight, BMI, and neutrophils.  For these variables a post-hoc Games-Howell 

provided the necessary adjustment for unequal variance.  The significance level to 

confirm a mean difference for all tests was set at a significance level of 0.05.  

• SPSS Crosstabs was utilized to compare means of discrete variables between geriatric 

age groups as well as mortality (survived versus deceased). Pearson Chi-square was 

reported in the form of variable, value, degrees of freedom, and significance level if < 

0.05. Fisher’s exact test is used automatically by SPSS for smaller values of n where 

indicated, this is detailed in the results section. 

• Continuous variables for subgroups for geriatric patients that survived to disposition 

versus did not survive to disposition were analysed by Independent samples T-test. 

This test assumes normal distribution of data. SPSS provides a Wilcoxon-Mann-

Whitney test for data that is non-parametric. 

Human Subjects Analysis 
 

The Humans Subjects Committee at the University of Arizona and Lawrence Memorial 

Hospital Institutional Review Board (IRB) approved human subjects’ protection before data 

collection on August 13 2010. An amendment was filed and accepted on October 12, 2010. The 

Lawrence Memorial Hospital IRB approved this project prior to data collection on August 26, 

2010. By definition, this observational study could not blinded to either patient or clinicians.  

There were no known risks to participants and all information obtained was treated in an 

anonymous and confidential manner.  All research conducted involved retrospective chart review 

only.  No patients or family members were directly contacted and no identifying information was 

included in analyzed data.  Following identification of qualifying charts, date of birth, name 
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medical record number, and the specific date of visit was removed and replaced with unique 

sequential numbers.  The PI and all committee members completed the CITI human subject’s 

protection training prior to the collection of data. 

Conclusion 
 

Anticipating and reacting appropriately to the blunted indicators of acute illness and 

specifically CBU in the elderly patient populations is critical as an ED provider.  This project 

investigates the presence of population specific variables within patients 65 years of age and 

older that indicate an early and identifiable geriatric sepsis syndrome.  Early recognition of these 

variables potentially allows providers to accurately triage and provide treatment for acutely ill 

geriatric patients. Prolonged ED length of stay and inpatient hospitalization may negatively 

affect elderly outcomes such as return to independent living and even death (Hwang & Morrison, 

2007) (Rutschmann et al., 2005) (Ginde et al., 2004).  Quality of life is at times more important 

that quantity of life for many senior citizens. Our goals as providers should include returning the 

patient to a level of independence that is at least equal to his or her baseline at admission. This 

inquiry will further describe the scope and depth of the geriatric urosepsis with a retrospective 

analysis of variables that may contribute to the prediction of adverse outcomes in this population 

in future research.  
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CHAPTER FOUR:  RESULTS 

Overview 

 
The specific aims of this study were to utilize both demographic, medical and treatment 

variables to describe the presenting characteristics of geriatric urosepsis due to covert bacteriuria 

in patients admitted through the emergency department to a community hospital.  A population 

of men and women 50 years of age and over was sampled. The objective and subjective 

presenting characteristics of this sample were documented during the ED visit and not after the 

time of admission in order to provide an accurate description of the information available to ED 

nurses and providers early on in the care of urosepsis patients. The population was divided into 

subgroups including the adult (50-64), young-old (65-74), old-old (75-84), and oldest old (85 and 

over) for the purpose of comparing a diverse and rather large age group. These variables were 

also used to further compare the presenting characteristics of those patients that survived to 

discharge versus did those that did not survive to discharge.   

Descriptive Analysis 
 

Univariate analysis was used to determine presenting characteristics of the geriatric 

sample meeting inclusion criteria (see Table 5-6). Three hundred and seventy-four cases were 

identified for review during the study period from June 30, 2005 to June 30, 2010. These cases 

were selected based upon a hospital billing report that included all patients age 50 years and over 

that were admitted to the hospital via the ED. All of these patients had documented discharge 

diagnosis and ICD-9 codes qualifying the patient for urosepsis. These codes included at least one 

sepsis code (bacteremia, sepsis, severe sepsis, septic shock) and one UTI code (cystitis, UTI, 
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pyelonephritis) (See Table 4).  Of the 374 original cases, 270 cases met selection criteria. All 270 

cases met the inclusion criteria of a documented bacteriuria and demonstration of sepsis criteria 

within the ED visit time frame. Forty-seven cases were excluded due to no growth of urine 

culture or a result of contaminated specimen.  Fifty-four cases did not meet sepsis criteria within 

the ED visit time parameter. Three cases were ED consults only and not admitted as inpatients. 

Instances of missing data are few and are detailed in Table 7. Many variables did not meet 

criteria for normal distribution. In these cases appropriate non-parametric tests for non-normally 

distributed variables were utilized and detailed in each section below. 

Overall the percentage of females  (63.7%) outnumbered male counterparts (36.7%). The 

ages ranged from 50-98 years of age with a mean age of 76.2 years (SD=12.76). Geriatric age 

sub groups included adults (21.1%), young-old (18.5%), old-old (31.1%), and oldest-old 

(29.3%). Ethnicity was predominately Caucasian at 92% (n=249), African-Americans 

representing 5% (n=13) of the population, Hispanics 2% (n=4), Native Americans 1% (n=3), and 

Asians less than 1% (n=1). All of the geriatric age categories were well represented, however the 

older patients were slightly more prevalent with 57 (21%) cases in the adult group, 50 (18.5%) 

cases of young-old, 84 (31%) cases of old-old, 79 (29.3%) in the oldest old group. BMI 

categories were fairly evenly distributed with the normal (BMI 1) being the most highly 

represented at 84 cases (31%) and the others as follows; 25 (9%) with low BMI (BMI 0), 58 

(21.5%) were overweight (BMI 3), and 20 (8%) met the criteria for obesity (BMI 4). Seventy 

percent of the cases were non- smokers (n=189). Former smokers represented 19% (n=50), 

smokers 8% (n=22), and for 3% (n=9) the smoking status was not available in the chart review. 

This was a predominantly non-diabetic sample with 66% (n=178) having no documentation of 
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diabetes in the history and physical and no evidence of diabetic medications on their home med 

list, while 34% (n= 92) were documented diabetics. Presence of acute renal failure n=138 (48%) 

and chronic kidney disease n= 99 (37%)was obtained by reviewing history and physicals as well 

as baseline creatinine values compared to index visit values. Although cases were not controlled 

for confounding immunosuppressant factors, all charts were reviewed for any evidence of these 

agents as a concurrent part of their disease process. Chemotherapeutic agents were identified to 

be present in only 3% of the patients and other immunosuppressant agents such as methotrexate, 

prednisone, and allopurinol were present in 18% of the cases. Many of the patients were on 

aspirin therapy daily for coronary artery disease or prevention, thus the assumption for all cases 

is that they are on at least an 81 mg aspirin daily. Patients with chronic indwelling catheters, 

supra-pubic catheters, and intermittent self-catheterizations represent high- risk cases for UTI 

and atypical or resistant urinary organisms. These cases were present, however not controlled for 

and not removed due to a historically inconsistent means for documenting their presence or 

absence within the ED medical record. If documentation was present the cases were identified, 

thus known chronic urinary catheterizations represented 11% of the population.  
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Table 5  
Demographics of ED Patients with Urosepsis (All Age Categories)(N=270) 
Variable  All Ages  50-64  65-74  75-84  > 85 

 Pearson’s Chi Squared 
Totals N (%)  270(100%)  57(21%) 50(19%) 84(31%)

 79(29%)  p=<0.05 
 
Age    76.16(±12.8)  56.51(±4.3) 69.74(±2.9) 80.39(±2.9)
 89.9(±3.8)  <0.001* 
Weight   77(±24.3)  89.2(±32.4) 82.2(±19.2) 74.7(±22.3)
 67(±17)  <0.001* 
BMI   28(±8.7)  32.6(±12.3) 28.8(±7.1) 27.3(±7)
 24.7(±6.2)  <0.001* 
Gender:             
  0.954 

Male   98 (36%)  22(39%) 19(38%) 29(35%)
 28(35%) 

Female  172 (64%)  35 (61%) 31(62%) 55(66%)
 51(65%) 
Ethnicity:            
  0.101   
White   249 (92%)  47(83%) 47(94%) 80(96%)
 75(95%) 
Black   13 (5%)  5(8.8%) 2(4%)  2(2%)  4(5%) 
Hispanic   4 (2%)   3(5%)    1(1%) 
Asian   1(0.4%)    1(1%)  
Native American 3(1.1%)  2(4%)  1(1%)  
BMI Class:              
  <0.001* 

Low  25(9%)  6(11%) 2(4%)  6(7%) 
 11(15%)  

Normal 84(31%)  12(22%) 14(29%) 26(32%)
 32(44%) 

Overweight  69(27%)  9(17%) 15(31%) 29(35%)
 16(22%) 

Obese  58(23%)  15(28%) 14(29%) 18(22%)
 11(15%) 

Morbid 20(8%)  12(22%) 3(6%)  3(4%)  2(3%) 
Smoking:            
  <0.001* 

Former  50(19%)  2(4%)  13(26%) 24(29%)
 11(14%) 

Smoker 22(8%)  13(23%) 7(14%) 2(2%)  0(0 
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Table 6  
Other Variables of Interest (N=270) 
Variable N (%)  All Ages  50-64  65-74  75-84 
 > 85  p 

Diabetic   92(34.4%)  21(37%) 26(52%) 27(32%)
 18(23%) 0.008* 
 
Acute Renal Failure  130(48%)  22(39%) 22(44%) 45(54%)
 41(52%) 0.471 
 
Chronic Renal  Failure 99(37%)  18(32%) 14(28%) 36(43%)
 31(39%) 0.277 
 
Immunosuppressant   48(18%)  11(19%) 11(22%) 19(23%)
 7(9%)  0.096 
 
Chemotherapy   9(3%)   3(5%)  2(4%)  3(4%) 
 1(1%)  0.617 
 
Chronic Catheter  29(11%)  10(18%) 11(22%) 6(7%) 
 2(3%)  0.001* 
Note: *Pearson chi-squared< 0.05 
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Table 7  
Summaries of Missing Data by Variable 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Variable Frequency Variable Frequency 
Gender 0 Time to doctor 0 
Age 0 Time to discharge 0 
Age Category 0 Time to UA 0 

Hospital length of stay 0 
Time to blood 
culture 25 

Cost 0 Time to IV fluid 38 

Ethnicity 0 
Time to first 
antibiotic 53 

ICU admit 0 Leukocytes 0 
Source 0 Nitrites 0 
Disposition 0 WBC 0 
Death 0 Bacteria 0 
Thirty Day Mortality 0 Squamous cells 0 
Hosp Readmit 0 Urinalysis organism 0 

Days Readmit 0 
Blood culture 
obtained 0 

ED Readmit 0 Mental 0 
Weight 3 Fall 0 
BMI value 14 Urinary frequency 0 
BMI category 14 Nocturia 0 
Smoking status 0 Dysuria 0 
Diabetes 0 Incontinence 0 
Immunosuppressant 0 Nausea/ vomiting 0 
Chemotherapy 0 Chills 0 
WBC 0 Triage temperature 0 
Platelets 0 ED high temperature 0 
Neutrophils 0 Triage heart rate 0 
Band 90 High ED heart rate 0 
Glucose 0 Triage saturation 0 
BUN 0 Triage Respirations 0 
Creatinine 0 High Respirations 0 
Bilirubin 6 Systolic 0 
Albumin 6 Diastolic 0 
Acute renal failure 0 MAP 0 
Chronic renal failure 0 Triage 0 
Lactic 236 Modified Triage 0 
Registration time 0 Triage Time 0 
Protime/ INR 164 ProBMP 150 
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Data on the origins of geriatric patients were collected to identify prior residence and 

compare for any change in required level of care following this urosepsis admission (see Table 

8). The majority of patients came from their home at 65% (n=176), while 33.7% (n=91) 

originated from a supervised care area such as long term care (LTC), skilled nursing facility 

(SNF), or acute rehabilitation unit (ARU). Only 1.1% (n=3) came from an assisted living 

environment. Fourteen percent (n=38) of the urosepsis geriatric patients required ICU admission 

while most or 85.9% (n=232) were admitted to general medical/ surgical units.  Mortality was 

measured at both discharge and at 30 days (when documentation available).  Largely the 

population survived to discharge with 90.6% (n=244) survival and 9.6%  (n=26) succumbing to 

their illness. At thirty days 69%  (n=186) were documented as still living, 10% (n=26) were 

deceased following discharge, 10.7% (n=26) died during their admission (for a cumulative 20%, 

n=52 for 30-day mortality), and for 12% (n=32) there was no documentation available for 

survival status. An attempt was made to also track the frequency of prior in patient admissions 

and ED visits in the 30 days leading up to the index urosepsis admission; however, since this was 

a retrospective review, only visits to this facility could be reported (see Table 9). The majority of 

patients did not have an ED visit (n=247, 92%) or hospital admission (n=224, 83%) documented 

in the prior 30 days. Similar findings were noted in age sub groups, thus no comparative analysis 

was indicated. 
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Table 8  
Prior Residences and Disposition: ED Geriatric Urosepsis Patients (N=270)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note:  **Long Term Care includes: Skilled Nursing Facility, Long Term Care Facility, Acute Rehab Unit 

Variable All 50-64 65-74 75-84 > 85 P 

Average Length of Stay (days) (SD) 4.23 (±3) 4.11 (±3.4) 4.18 (±2.5) 4.57 (±2.9) 4 (±3) 0.615 

Average Cost ($) (SD) 
17,196 
(±1500) 

17553 
(±1995) 

18678 
(±1300) 

17842 
(±1274) 

15697 
(±1400) 

0.722 

Prior 
Residence 

      <0.001* 
Home 176(65%) 51(90%) 41(82%) 50(59)% 34(43%)  
Assisted Living 3(1%) 0(0%) 0(0%) 1(1%) 2(3%)  
Long Term Care* 91(34%) 6(11%) 9(18%) 33(39%) 43(54%)  

ICU Admit  38(14%) 9(16%) 9(18%) 9(11%) 11(14%) 0.668 

Discharge 
Mortality 

      0.017* 
Alive 244(91%) 55(96%) 48(96%) 76(91%) 65(82%)  
Dead 26(10%) 2(4%) 2(4%) 8(10%) 14(18%)  

30-Day 
Mortality 

      0.001* 
Alive 186(69%) 46(81%) 38(76%) 60(70%) 42(53%)  

Deceased 26(10%) 2(3.5%) 2(4%) 6(7%) 16(20%)  

Unknown 32(12%) 7(12%) 8(16%) 10(12%) 7(9%)  

Disposition 

      <0.001* 
Home 61(23%) 30(53%) 12(24%) 17(20%) 2(3%)  
Home Health 56(21%) 12(21%) 19(38%) 14(16.7%) 11(14%)  
Assisted Living 2(0.7%)    2(3%)  
New Long Term 
Care* 68(25%) 5(9%) 4(8%) 15(18%) 12(15%)  
Return Long Term 
Care* 36(13%) 5(9%) 7(14%) 26(31%) 30(38%)  
Deceased 26(10%) 2(4%) 2(4%) 8(10%) 14(18%)  
Hospice 17(6%) 3(5%) 4(8%) 3(4%) 7(9%)  
Transfer  4(2%) 090%) 2(4%) 1(1%) 1(1%)  
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Table 9  

Frequency of Prior Inpatient Admissions and ED visits (All Age Categories) (N=270) 

 
Variable (years) All Ages 50-64  65-74  75-84 > 85 

# Hosp. 
Admissions in 
prior 30 days 

None 224(83%) 51(90%) 40(80%) 67(80%) 65(82%) 
One 39(14%) 6(11%) 7(14%) 15(18%) 12(15%) 
Two 6(2%) 0(0%) 2(4%) 2(2%) 2(3%) 

> Two 1(0.4%) 0(0%) 1(2%) 2(2%) 2(3%) 
Days since last 

Emergency 
Department 

visit 
 

1-7 days 14(5%) 3(5%) 5(10%) 3(4%) 3(4%) 
8-14 days 8(3%) 2(4%) 1(2%) 2(2%) 3(4%) 
15-30 days 1(0.4%) 1(1.8%) 0(0%) 0(0%) 0(0%) 

> 30 days 247 (92%) 51(90%) 44(88%) 79(94%) 73(92%) 
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Urinalysis results were calculated as categorical variables and compared among geriatric 

age groups. The urinalysis included results for bacteria, WBC’s, leukoesterase, nitrites, 

and squamous epithelial cells (see Table 10). Two of the cases showed a result of missing 

for leukoesterase and nitrites due to the extreme color of the urine and inability for lab 

technicians to interpret. As part of the inclusion criteria, patients had to demonstrate the 

presence of bacteriuria with a UA collected during the ED visit. E-coli was the most 

frequently identified with n= 140(52%) of the specimens growing this organism. Staph 

epidermis was identified in one case and not disqualified as a contaminant due to   > 

100,000 cfu and any no other organism growth. Summary of all urine culture organisms 

is in Table 11.  

Blood cultures were not required for this study, however when collected the 

results were collected, analyzed and compared amongst age groups (see Table 12). Two 

hundred and forty-eight patients 92% (n=248) had blood cultures drawn while 8% (n=22 

)did not have any drawn during the ED visit. Of these blood cultures 104 (39%) were 

positive, 139 (52%) showed no growth, and 4 (2%) were contaminated. E-coli was the 

most frequently encountered organisms in 53 (20%) of the collected cultures.  

The additional continuous variables collected in the ED were serum blood results 

for WBCs, platelets, neutrophils, band count, serum glucose, blood urea nitrogen, 

creatinine, bilirubin, and albumin (Table 13). Six cases did not include a comprehensive 

metabolic profile, thus the bilirubin and albumin were reported as missing data. Serum 

INR, lactic acid, and ProBMP were also collected but due to a high percentage of missing 

data are not included in the reported analysis. There were no clinical or demographic 
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differences between patients with missing data versus those with complete data. The 

discrepancy is a result of which blood panels were ordered on each patient during the 

visit. Basic metabolic profiles do not contain albumin and bilirubin. Lactic acid, ProBMP, 

and coagulation studies like INR are ordered individually and may represent physician 

and nurse practitioner style and practice as opposed to patient type.  

Vital signs (continuous variables) collected include the first set of vital signs 

within the ED triage nurse’s note along with the highest recorded values during the ED 

visit time frame for temperature in Celsius, heart rate, oxygen saturation, and respiratory 

rate (Table 15). Presenting complaints are represented as discrete categorical variables 

with either the presence or absence of these symptoms (Table 15). Multiple symptoms 

were noted and collected within single cases. The presence or absence of these symptoms 

were collected from the triage nursing note and the admission history and physical a). 

61.1% (n=165) reported a change in mental status (lethargy, confusion, disorientation); b) 

54% (n=145) complained of chills/ rigors. c). 35% (n=95) Nausea or vomiting; d) 15% 

(n=41) reported a fall as part of the current illness prodrome; e) and the presence of any 

urinary symptoms like dysuria 13% (n=36), new incontinence 3% (n=9), nocturia 2% 

(n=5), urinary frequency 7% (n=2).
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Table 10  
Urinalysis Result Frequencies and Comparisons: Geriatric Age Groups (N=270) 
 

Note: *Pearson’s Chi Square < 0.05, **Two samples could not be read due to color 
variation and thus are considered missing data 
 

 

 

 

Variable All Ages 
50-64 
yrs 65-74 yrs 75-84 yrs > 85 yrs 

p 

Leuko- 
esterase 

      0.466 
Negative 40 (15%) 12(21%) 6(12%) 11(13%) 11(14%) 
Small 78(29%) 18(31%) 12(24%) 23(27%) 25(32%) 
Mod 63(23%) 15(26%) 13(26%) 21(25%) 14(18%) 
Large 87(32%) 12(21%) 19(38%) 29(35%) 29(37%) 

Nitrites 
      0.641 
Pos 136(50%) 26(46%) 28(56%) 46(55%) 36(46%) 
Negative 132 (50%) 30(53%) 22(44%) 38(45%) 42(53%) 

White 
Blood 
Cells 

      0.726 
Negative 1(0.4%) 1(2%)    
0-5 17(6%) 3(5.3%) 3(6%) 4(5%) 7(9%) 
6-10 12(4%) 8(14%) 3(6%) 4(5%) 2(3%) 
11-25 34(13%) 2(4%) 6(12%) 9(11%) 11(14%) 
26-50 22(8%) 2(4%) 7(14%) 5(6%) 8(10%) 
51-100 38(14%) 8(14%) 6(12%) 10(12%) 14(18%) 
Packed  146(54%) 32(56)% 25(50%) 52(62%) 37(47%) 

       0.786 

Bacteria 

Negative 10(4%) 3(5%) 1(2%) 2(2%) 4(5%) 
Small 55(20%) 9(16%) 12(24%) 18(21%) 16(20%) 
Mod 59(22%) 17(30%) 8(16%) 17(20% 17(21%) 
Large 146(54%) 28(49%) 29(58%) 47(56%) 42(53%) 

Squamous 
 

      0.871 
Negative 54(20%) 9(16%) 10(20%) 15(18%) 20(25%) 
Small 163(60%) 35(61%) 28(56%) 53(64%) 47(60%) 
Mod 35(13%) 9(16%) 7(14%) 10(12%) 9(11%) 
Large 18(7%)% 4(7%) 5(10%) 6(7%) 3(4%) 
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Table 11  
Frequencies and Comparisons of Urine Culture Organisms: ED Geriatric Patients with Urosepsis (N=270) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Variable All Ages 50-64 yrs 65-74 yrs 75-84 yrs > 85 yrs 

Urine Organisms      

E-Coli 140(52%) 35(61%) 22(44%) 53(63%) 30(38%) 
Klebsiella Pneumonia 39(14%) 7(12%) 11(22%) 9(11%) 12(15%) 
Proteus Mirabilis 35(13%) 4(7%) 6(12%) 8(10%) 17(22%) 
Enter. Group D 17(6%) 6(11%) 1(2%) 2(2%) 8(9%) 
Pseudomonas 10(4%) 1(2%) 2(4%) 2(2%) 5(6%) 
Methicillin Sensitive Staph Aureus 7(3%) 2(4%) 1(2%) 1(1%) 3(4%) 
Citrobacter Koseri 6(2%)  5(10%) 1(1%)  
Methicillin Resistant Staph Aureus 3(1%) 1(2%)  1(1%) 1(1%) 
Coagulase Negative Staph 3(1%)   2(2%) 1(1%) 
Strep Group B 2(0.7%)   1(1%) 1(1%) 
Yeast 2(0.7%)  2(4%)   
Strep Group A (0.7%)   1(1%) 1(1%) 
Morganella 3(1%) 1(2%)  2(2%)  
Staph Epidermis 1(0.4%)   1(1%)  
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Table 12  
Frequencies and Comparisons of Blood Cultures and Organisms in ED Geriatric Urosepsis Age Groups (N=270) 

Note: Negative includes both contaminated and no growth specimens.  
 

Variable All Ages 50-64 yrs 65-74 yrs 75-84 yrs > 85 yrs p 

BC Drawn 248(92%) 56(98%) 45(90%) 77(92%) 70(89%) 0.216 

Blood Culture Results:      0.207 

Positive BC 104(39%) 20(35%) 14(28%) 38(45%) 32(41%)  

No Growth 139(52%) 32(56%) 30(60%)) 39(46%) 38(48%) 
Contaminated 4(2%) 2(4%) 1(2%)  1(1%) 

Not collected 22(8%) 1(2%) 5(10%) 7(8%) 9(11%) 

Organisms:      0.663 

E-Coli 53(20%) 14(25%) 5(10%) 21(25%) 13(17%)  

Proteus Mirabilis 10(4%) 2(4%)  3(4%) 5(6%)  
Klebsiella Pneumonia 9(3%) 1(2%) 2(4%) 3(4%) 3(4%)  
Methicillin Sensitive Staph Aureus 9(3%) 2(4%) 2(4%) 2(2%) 3(4%)  
Methicillin Resistant Staph Aureus 4(2%) 1(2%)  2(2%) 1(1%)  
Strep Group B 4(2%)  2(4%) 1(1%) 1(1%)  
Pseudomonas 3(1%)   2(2%) 1(1%)  
Enterococcus Group D 4(1%) 2(4%)   2(3%)  
Strep Group A 2(0.7%)   1(2%) 1(1%)  
Strep Pneumonia 3(1%)  2(4%) 1(2%)   
Staph Epidermis 1(0.4%)   1(2%)   
Staph Hominis 1(0.4%)   1(2%) 1(1%)  
Citrobacter Koseri 1(0.4%)  1(2%)    
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Table 13  
Mean CBC Values and Comparisons for All Ages and Geriatric Age Groups (N=270) 

Note: *ANOVA (p<0.05) 
 

 

 

 

 

 

Variables- 
Mean (SD) All Ages 50-64 yrs 65-74 yrs 75-84 yrs > 85 yrs 

P* 

WBC (1000’s) 15 (±6.8) 15.7(±7.2) 13.4(±7.2) 14.9(±6) 15.6±(6.9) 0.252 

Platelets (1000’s) 236(±109.5) 267.9(±109.5) 202.7(±98.9) 237.2(±112) 235(±109) 0.023* 

Bands (%) 12.1(±10.3) 12.49(±12.2) 11.94(±10) 11.6(±8) 12.6(±11.6) 0.962 
Neutrophils (%) 76.6(±13.1) 71.5(±16.2) 78.3(12.4) 78.5(±13.4) 77.2(±9.8) 0.010* 
Glucose (mg/dl) 154.4(±73) 161(±100) 158.7(±60.3) 151.8(±78.3) 149.8(±48.8) 0.788 

BUN 29.8(±17.3) 24.1±(17) 25.9(±14.3) 31.6(±16.9) 34.5(±18.1) 0.001* 

Creatinine 1.5(±1.04) 1.3(±0.9) 1.4(±(1.3) 1.6(±0.9) 1.63(±1.03) 0.383 

Bilirubin 0.8(+0.7) 0.7(±0.5) 0.9((±1.2) 0.7(±0.4) 0.8(±0.6) 0.475 

Albumin 3.3(+0.7) 3.4(±0.7) 3.4(±(0.5) 3.4(±0.7) 3.2±0.6) 0.312 
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Table 14  
Vital Signs at Triage and ED High Measurements for All Age Groups (N=270) 

Not
e: 
*A
NO
VA 
(p<
0.05
).  
Tria
ge 
tem
pera
ture, 
tria
ge 
hear
t 
rate, 
and 
tria
ge 
resp

iratory are the first measured vital signs upon presentation to ED. ED high temperature, ED High heart rate, ED high 
respiration rate are the highest values achieved during the ED visit.  
  

 Variable Mean (SD) All Ages 50-64 yrs 65-74 yrs 75-84 yrs > 85 yrs 
 

P* 
Temperature 

(Degrees 
Celsius) 

Triage 37.6 (± 1.2) 37.7(±1) 37.6(6±1.02) 37.7(±1.2) 37.3(±1.3) 0.044* 

ED High 37.9 (± 1.1) 38.1(±1) 37.9(±1) 38(±1.1) 37.6(±1.2) 0.021* 

Heart Rate 
 (per min) 

       
Triage 100.4(± 21.3) 107(±21.1) 95.7(±20.1) 102 (±(20) 95.4(±20.5) 0.003* 

ED High 104.8(± 20.6) 111.4(±20.2) 102.1(±17.7) 105.8(18.1) 99.8(±22.2) 0.007* 
Respiratory 

Rate 
(per min) 

       
Triage 21.6(± 5.9) 21.3(±6) 20.5(±4.8) 21.9(±5.9) 22.1(±6.3) 0.448 
ED High 23.6(± 5.8) 23.4(±6) 22.6(±5.3) 23.5(±5.9) 24.4(±6) 0.412 

        
Systolic BP 
(mm/Hg) Triage 126.3(± 32.5) 127.2(±29.3) 124.7(±31) 130.2(±31) 122.3(±36.9) 0.465 

Diastolic BP 
(mm/Hg) Triage 66.3(± 18.4) 70.2(±21.9) 67.5(±16.8) 66.2(±16.4) 62.9(±18.5) 0.140 

Mean Arterial 
Pressure 
(mm/Hg) Triage 85.9(± 21.4) 90(±22.5) 85.6(±20.4) 87.1(±19.8) 81.9(±22.5) 0.170 

02 Sat (%) Triage 95.5(± 4.6) 95.3(±4.5) 95.1(±3.4) 94.3(±4.5%) 93.9%(±5.5) 0.278 
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Table 15  
Frequencies and Comparison of Subjective Triage Complaints in Geriatric Urosepsis Patients  (N=270) 

Note: 
*Pears
on Chi 
Square
d < 
0.05 

Variable  All Ages 50-64 yrs 65-74 yrs 75-84 yrs > 85 yrs P* 

Mental Status Change 165(61%) 22(39%) 22(44%) 58(69%) 63(80%) <0.001* 
Chills/ rigors 145(54%) 35(62%) 32(64%) 48(57%) 30(38%) 0.008* 

Nausea/ vomiting 95(35%) 29(51%) 24(48%) 24(29%) 18(23%) 0.001* 
Fall/ Falls 41(15%) 6(11%) 5(10%) 18(21%) 12(15%) 0.208 
Dysuria 36(13%) 9(16%) 10(20%) 15(18%) 2(3%) 0.009* 

Urinary frequency 20(7%) 7(12%) 4(8%) 6(7%) 3(4%) 0.320 

New incontinence 9(3%) 2(4%) 2(4%) 3(4%) 2(3%) 0.970 

Nocturia 5(2%) 2(4%) 1(2%) 1(1%) 1(1%) 0.749 
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Data were also collected with regard to the triage category given to each patient upon 

presentation.  This community hospital ED utilizes a five level triage system that is based on 

patient risk stratification and anticipated resource usage to reach disposition. The system is as 

follows: 1) Emergent; 2) High Risk; 3) Stable but complex with multiple resources needed; 4) 

low risk, few resources needed 5) very low risk and very few resources needed.  The triage 

ratings were collected from the triage nursing notes.  The majority of patients 71.8%)in this 

study were triaged a level 3 or lower acuity, while only 28.2% achieved a level 2 emergent or 

higher rating.  A modified, geriatric sensitive triage system (Ciesielski, Abraham, Clark, 2010) 

was utilized to provide comparison ratings. The results show that on average a geriatric sensitive 

triage system would recognize 91.5% rather than 28.2% of cases as a Level 2 or emergency 

category  (p=<0.001)(Table 16). 
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Table 16  
Frequencies and Comparisons of Standard ESI and Geriatric Sensitive Triage for ED Urosepsis 
(N=270) 

Note: *Pearson’s chi Squared < 0.05. No statistical difference between age groups with 
Traditional Triage  (p=0.152) or between age groups with modified Triage (p=0.401).  Null 
hypothesis rejected for statistical difference between traditional ESI and geriatric sensitive 
system.

Triage Rating 
All Age Groups 

Standard Triage Rating 
Frequency 

N (%) 
Geriatric Sensitive Triage 
Rating Frequency N (%) 

p 

   <0.001* 
1 1 (0.4%) 1 (0.4%)  
2 75 (28%) 246 (91%)  
3 191 (71%) 23 (9%)  
4 3(1%) 0 (0%)  
5 0 (0%) 0 (0%)  
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Comparing Age Categories 
 
 Both continuous and categorical variables were utilized to compare geriatric age category 

groups with respect to subjective and objective descriptive data.  One-way Analysis of Variance 

(ANOVA) between groups was utilized to compare continuous variables.  A significant 

difference in means was shown for the following variables; weight, BMI, platelets, neutrophils, 

BUN, triage temperature, high ED temperature, heart rate, and high heart rate (see Table 17). 

ANOVA requires the assumption of both normality and equal variance. Using SPSS, each 

variable subset that showed a significant between group difference was analyzed for 

homogeneity.  For those variables with confirmed homogeneity of variance, a post-hoc Scheffe 

test was utilized to compare means of each group two at a time. Tests for homogeneity of 

variances showed that the assumption of equality had been violated for weight, BMI, and 

neutrophils.  For these variables a post-hoc Games-Howell provided the necessary adjustment for 

unequal variance.  The significance level to confirm a mean difference for all tests was set at a 

significance level of 0.05.  

On average age groups demonstrated a decrease in weight (kg) with advancing age. The adult 

group’s mean weight was significantly more than both the old-old (p=0.004) and the oldest old 

(p<0.001). The young old were also significantly lighter when compared to the oldest-old 

(p=0.005).  BMI also showed an overall decrease with each ascending age category.  In a 

comparison of the young old and old-old ( p=0.024) the BMI decreased significantly. Similarly 

the young old represented a BMI of  (p<0.001) more than the oldest old, and the old-old 4.08 

(p=0.009) greater than the oldest old.  
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Serum lab work also included age specific differences in geriatric urosepsis. Neutrophils 

trended higher for all groups after the age of 64 years particularly between the adult group and 

the old-old group (p=0.042).  Platelets trended downward with advancing age with statically 

significant differences between the adult group and the young old group (p=0.023).  BUN values 

on average increased with age with a significant difference between the adult group and the 

oldest-old group (p=0.006) 

Vital signs also provided select age specific variances. Although triage temperature showed a 

significance (p=0.044) ANOVA, however post-hoc testing only revealed a modest trend 

(p=0.087) of lower temperatures (-4.6˚ C) between the old-old and oldest old age group). The 

highest ED temperature obtained during the ED visit proved to be significant on both the 

ANOVA and post hoc test displaying an average decrease in temperature with advancing age 

especially when comparing the adult group to the oldest-old with a mean difference of (p=0.042).  

Triage heart rate also decreased with older patients, most significantly when comparing the 

adults to the young adults (p=0.034) and the adults to the oldest old (p=0.11).  The highest 

achieved ED heart rate during the entire ED visit also averaged lower for each advancing age 

group, statistically so for the adult group when compared to the oldest-old (p=0.011). 
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Table 17  
ANOVA Comparisons of ED Geriatric Patients with Urosepsis (N=270) 

Variable   df F n p 
Weight    3 11.32 267 <0.001 
BMI    3 9.86 256 <0.001 
Platelets    3 3.27 269 0.023 
Neutrophils   3 3.87 270 0.010 
BUN    3 5.41 270 0.001 
Triage Temperature  3 2.73 270 0.044 
High ED Temperature  3 4.18 270 0.007 
Triage Heart Rate  3 4.85 270 0.003 
High ED Heart Rate  3 4.18 270 0.007 
Note: ANOVA post-hoc tests (Scheffe and Games-Howell) p<0.005 
 
 Discrete variables for geriatric urosepsis were analyzed using SPSS cross tabulation and a 

Pearson Chi Square. There was a significant association between the variables summarized in 

Table 18.  These included; geriatric age groups for disposition destination, death prior to 

discharge, and 30-day mortality. BMI category, smoking status, and the presence of a chronic 

catheter varied significantly between age groups. Acute change in mental status, dysuria, chills/ 

rigors, and nausea/ vomiting symptoms also varied among geriatric age sub groups. Directional 

observations related to these tests, levels of significance and conclusions are discussed in the 

next chapter. 
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Table 18  
Associations of Categorical Variables of Geriatric Urosepsis and Age Groups 

Variable    df Value  p 
  
Prior Residence   9 40  <0.001*   
Disposition    21 84.3  <0.001* 
Death prior to discharge  3 10.3  0.017* 
30-day Mortality   9 31.9  <0.001* 
BMI category    12 36.5  <0.001* 
Smoking Status   9 46.9  <0.001* 
Diabetes    3 12  0.008* 
Chronic catheter   3 16.1  0.001* 
Urine Culture Organism  45 67.4  0.017* 
Acute Change in Mental Status  3 32.1  <0.001* 
Dysuria    3 11.7  0.009* 
Chills or rigors   3 11.8  <0.001* 
Nausea/vomiting    3 16.7  0.001*  
Note: Analysis per Crosstabs, Pearson Chi square degree of freedom (df), value and *p < 0.05 

 

Comparing Survival 

 
 Independent sample T-tests were performed in order to describe and compare the 

continuous variables (demographic and clinical) associated with those patients that lived versus 

died prior to discharge from their urosepsis admission. Many of the continuous variables were 

found to be nonparametric, thus an analogue test provided by SPSS (Wilcoxon-Mann-Whitney) 

was used to compare means. The results suggest that there is a statistically significant difference 

between the underlying distributions of the following variables when comparing geriatric 

urosepsis patients that died versus survived; Age, hospital LOS (p=0,012), BMI value (p=0.035), 

BUN (p=0.006), creatinine (p=0.023), albumin (p=0.0007), triage temperature (p=<0.001), and 

highest ED temperature (0.001). Standard T-test for equality of means was utilized for ED heart 
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rate, systolic BP, diastolic BP, and MAP only which were not found to be significant. See tables 

19-27. 

Categorical variables were examined with SPSS crosstabs and a Pearson Chi-square test 

for significance p<0.05. A Fisher’s exact test for significance was automatically selected by 

SPSS for 2x2 tables with frequency of less than five and affected the following variables: 

diabetes, immunosuppressant medications, chronic renal failure, and chronic catheter.  See tables 

19-26 for a summary of these results.   Thirty-five percent (n=9) of those that died were admitted 

to ICU compared to only 11.9% (n=29) of those who survived (p=0.002). Conversely 88% that 

died (n=17) and 65% of those that survived were never admitted to ICU.  Significance was noted 

for both acute renal failure (p<0.042) and chronic renal failure (p=<0.047) when comparing 

survival.  On average those that died had a higher rate of acute renal failure (62%) and chronic 

renal failure (54%) than those that survived (see Table 19). Interestingly, on average, those 

patients that died during this admission presented with fewer subjective complaints compared to 

those that survived, specifically the complaints of chills/ rigors (p=0.032) and falls (p<0.053). 

Conversely there was a trend (p=0.060) of greater frequency of mental status complaints on 

presentation from those patients that died 77% (n=20) versus those that survived 59% (n=145) 

(see Table 26).  

The type of organisms identified in UA cultures were also different on average when 

compared to the sample that survived versus died . The prevailing species was e-coli 54%  

(n=131) for those that survived, however only 35% (n=9) for those that did not survive. 

Enterococcus Group D, Methicillin Sensitive Staph Aureus, and Klebsiella pneumonia were 

more common among those who died. (See Table 21 and Figure 2). 



 

Figure 1 Histogram Comparison of Urinary Culture Organisms: Died vs. Survived

 The presence of positive blood cultures versus negative blood cultures was also compared 

with regard to triage heart rate, high ED heart rate, triage temperature, and high ED temperature.  

ANOVA was utilized analyze temperature and hea

categorical variable of blood culture results (positive, no growth, not collected, or contaminated).   

Those with positive blood cultures (n=104) had an average triage temperature of 37.8

and average high temperature of 38.2

temperature (p=0.002) and high ED temperature (<0.001) were significant amongst the blood 

culture result variables. Those with negative blood cultures (n=142) averaged both a lower
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Histogram Comparison of Urinary Culture Organisms: Died vs. Survived 
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temperature).   Triage heart rate and triage heart rate were not statistically different between the 

blood culture result groups.                                                                                                     
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Table 19  
Frequencies and Comparisons of Demographic and Clinical Variables Geriatric Urosepsis: 
Survived vs. Deceased (N-270) 

Variable     Deceased N=26 (10%) Survived 
N=244(91%) p value 
Totals N (%)     26(10%)   244(91%) 
Age Mean (SD)    83.5(±9.8)   75.38(±12.8)  
 0.002* 
Hospital Length of Stay   3.9(±4.4)   4.3(±2.8)  
 0.012* 
Cost of Admission    $22,807(±1700)  $16,598(±1464) 
 0.095 
Weight (kg)     71.8(±28)   77.5(±24)  
 0.074  
BMI      25.8(±9.7)   28.2(±8.6)  
 0.035* 
Gender:             
 0.085   

Male    9 (35%)   89(37%)  
Female   17(65%)   155(64%) 

Age Category:            
 0.017* 

50-64   2(8%)    55(23%) 
65-74   2(8%)    48(20%) 
75-84   8(31%)   76(31%) 
>85   14(54%)   65(27%) 

Ethnicity:            
 0.658  

White   26 (100%)   223(91%) 
   Black       13(5%) 

Hispanic      4(2%) 
Asian       1(0.4% 
Native American     3(1.2%) 

ICU Admission    9(35%)   29(11.9%)  
 0.002* 
Prior Residence:           
 0.480  

Home   15(58%)   161(66%) 
   Long Term Care 11(42%)   83(34%) 
Note: *Pearson’s Chi Square p=<0.05 except where noted.  ** Fisher’s Exact Test for Chronic 
Renal p<0.05.   
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Table 19 (continued)  
Frequencies and Comparisons of Demographic and Clinical Variables Geriatric Urosepsis: 
Survived vs. Deceased (N-270) 
Variable N (%)    Deceased=26  Survived N-244 
 p value 
BMI Class:             
 0.087   

Low   5(21%)  20(9%)   
Normal  11(46%)  73(32)%)   
Overweight   4(17%)  65(28%)    
Obese   2(8%)   56(24%)   
Morbid  2(8%)   18(8%)  

Smoking:           
 0.188 

Former   8(31%)  42(17%)  
Smoker  0(0%)   22(9%)  
Non-smoker  17(65%)  172(71%)   
Unknown  1(4%)   8(3.3%) 

Diabetes     8(31%)  84(34%)  
 0.440   
Immunosuppressant    6(23%)  42(17%)  
 0.305 
Chemotherapy     2(8%)   7(2.9%)  
 0.211 
Acute Renal Failure    16(62%)  114(47%)  
 0.042* 
Chronic Renal Failure    14(54%)  85(35%)  
 0.047** 
Chronic Catheter    1(3.8%)  85(35%)  
 0.200 
Note: *Pearson’s Chi Square p=<0.05 except where noted.  ** Fisher’s Exact Test for Chronic 
Renal p<0.05.     
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Table 20  

Frequencies and Comparisons of Urinalysis Results Geriatric ED Patients with Urosepsis: 
Survived vs. Deceased (N=270) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: *Pearson’s Chi Square < 0.05 
 
 
 
 
 
 

Variable N (%) Deceased N=26 Survived N=244 p 

Leukoesterase    0.657 

 

Negative 5 (19%) 35(14%)  
Small 6(23%) 72(30%)  
Mod 4(15%) 59(24%)  
Large 11(42%) 77(32%)  

Nitrites    0.594 

 
Positive 11(42%) 125(51%)  
Negative 15(58%) 117(48%)  

WBC's    0.168 

 

Negative 0(0%) 1(0.4%)  
0-5 5(19%) 12(5%)  
6-10 1(4%) 11(5%)  
11-25 2(8%) 32(13%)  
26-50 1(4%) 21(9%)  
51-100 4(15%) 34(14%)  
Packed 13(50%) 133(55)%  

Bacteria    0.008* 

 

Negative 0(0%) 10(4%)  
Small 11(42%) 44(18%)  
Mod 3(12%) 56(23%)  
Large 12(46%) 134(55%)  

Squamous    0.151 

 

Negative 9(35%) 45(18%)  
Small 15(58%) 148(61%)  
Mod 1(4%) 34(14%)  
Large 1(4%) 17(7%)  
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Table 21  

Frequencies and Comparisons of Urine Culture Organisms: Survived vs. Deceased (N=270) 

Note: Partial listing of most predominate organisms. *Pearson’s Chi-Square p<0.05 
 
Table 22  

Blood Cultures in ED Geriatric Urosepsis: Survived vs. Deceased (N=270) 

Note: *Pearson’s Chi-Square p<0.05 
 

 

Variable N (%) 
Deceased 

N=26 
Survived 
N=244 

p 

Organism   0.011* 

E-Coli 9(35%) 131(54%)  

Klebsiella.  Pneumonia 4(15%) 35(14%)  
Proteus Mirabilis 3(12%) 32(13%)  
Enter. Group D 3(12%) 14(6%)  
Methicillin Sensitive Staph Aureus 4(15%) 3(1%)  
Citrobacter Koseri 2(8%) 4(2%)  
Methicillin Resistant Staph Aureus 1(4%) 2(0.8%)  

Variable N (%) 
Deceased  

N=26 
Survived 

N =24 
p 

BC Drawn 23(89%) 225(92%)  

Positive BC 11(42.3%) 93(38%) 0.813 

No Growth 11(42%) 128(53%)  

Contaminated 1(3.8%) 3(1%)  

Not collected 3(12%) 19(8%)  

Organism    0.247 

E-Coli 4(15%) 49(20%)  

Proteus Mirabilis 1(4%) 9(4%)  
Klebsiella Pneumonia 1(4%) 8(3%)  
Methicillin Sensitive Staph Aureus 3(12%) 6(3%)  
Methicillin Resistant Staph Aureus 1(4%) 3(1%)  
Citrobacter Koseri 1(4%) 0(0%)  
Streptococcus Group B  4(2%)  
Pseudomonas  3(1%)  
Enterococcus Group D  4(2%)  
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Table 23  

CBC Values: Survived vs. Deceased (N=270) 

Note: *Independent 
sample T-test p=< 
0,005 
**Lactic Acid (missing 
data), no comparison 
due to minimal sample 
tests 
 
 
Table 24 
ED Geriatric Urosepsis 
Intervention Time 
Lapses: Survived vs. 
Deceased (N-270) 
Variable  
 Deceased 

 Survived 
Time Lapse (Hours)  Mean (SD)  Mean (SD) 
 

 
ED length of stay  3.10(±1.07)  3.21(±1.33) 
Time to first UA  1.19(±1.00)  1.10(±0.94) 
Time to first blood culture 1.07(±0.75)  0.88(±1.95) 
Time to first IV fluid  1.11(±0.93)  1.04(±0.87) 
Time to first antibiotic 1.88(±1.95)  1.89(±1.45) 
  
 

 

 

Variable Mean 
(SD) 

Deceased  
N=26 

Survived 
N=244 

p 

WBC (1000’s) 15 (±7.4) 15(±6.7) 0.392 
Platelets 
(1000’s) 

237.7(±114) 236.5(±109.2) 0.889 

Bands (%) 13.8(±10.2) 11.9(±12.2) 0.263 
Neutrophils (%) 71.9(±17.3) 77.1(±12.6) 0.260 
Glucose (mg/dl) 161.5(±78.8) 153.7(±72.5) 0.953 

BUN 38.8(±19.2) 28.8±(16.8) 0.006* 

Creatinine 2.1(±1.5) 1.5(±1) 0.023* 
Bilirubin 0.8(+0.5) 0.8(±0.7) 0.650 
Albumin 3(+0.6) 3.4(±0.7) 0.007* 
Lactic Acid* 

(N=8) 
3.3(±1.8) 

 
2.9(±2.2) 

 
** 
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Table 25  

Vital Signs at Triage and Highest ED Measurement: Survived vs. Deceased (N=270) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note: Triage temperature, triage heart rate, and triage respiratory are the first measured vital signs upon presentation to ED. ED high 
temperature, ED High heart rate, ED high respiration rate are the highest values achieved during the ED visit. *Independent Sample T-
test utilized for heart rate, systolic blood pressure, diastolic blood pressure, and MAP. Mann-Whitney Test for all others, p<0.05.  

Variable Deceased N=26 Survived N=244 T-test 

 Mean (SD) Range Mean (SD) Range p 

Temperature 
(Degrees 
Celsius) 

Triage 36.6(± 1.2) 33.4-38.8 37.7(±1.1) 34-40 <0.001* 

ED High 37.2 (± 1.2) 35.6-39.6 38±(1.1) 35.6-40 0.001* 
      

Heart Rate 
 (per min) 

Triage 101.5(± 23.3) 69-155 99.9(±20.5)) 46-162 0.715 

ED High 105.1(± 22.8) 72-156 
104.5(±19.8

) 46-163 0.828 

       
Respiratory 

Rate 
 (per min) 

Triage 23.6(± 8.1) 16-46 21.4(±5.5) 12-45 0.351 

ED High 26.4(± 5.8) 18-46 23.3(±5.5) 14-45 0.092 
       
Systolic BP 
(mm/Hg) Triage 118.4(± 40) 42-222 

127.1(±31.6
) 58-208 0.196 

Diastolic BP 
(mm/Hg) Triage 60.7(± 17.7) 21-91 66.9(±18.5) 20-125 0.104 

Mean Arterial 
Pressure 
(mm/Hg) Triage 78.6(± 23.1) 28-129 86.7(±22.5) 44-151 0.068 

02 Sat (%) Triage 92.4(± 6.9) 72-100% 94.7(±4.3) 74-100 0.145 
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Table 26  
Triage Complaints in Geriatric Urosepsis Patients:  Survived vs. Deceased  (N=270) 
 

 
 
 
 
 
 
 
 
 
 
 
 

Note: *Fisher’s exact Test  < 0.05.  
 
Table 27  
Comparisons of Standard ESI and Geriatric Sensitive Triage for Survived vs. Deceased (N=270) 

Variable 
Deceased  
N=26 (%) 

Survived  
N=244 (%) 

p 

Mental Status Change 20(77%) 145(59%) 0.060 
Chills and / or Rigors 9(35%) 136(56%) 0.032* 

Nausea/ vomiting 5(19.2%) 90(37%) 0.419 
Fall/ Falls 3(12%) 38(16%) 0.053 
Dysuria 1(4%) 35(14%) 0.109 

Urinary frequency 2(8%) 18(7%) 0.596 

New incontinence 1(4%) 8(3.3%) 0.604 

Nocturia 2(8%) 3(1%) 0.740 

 
Standard Triage Rating Frequency Geriatric Sensitive Triage Rating Frequency 

Triage Rating 
Deceased 

N=26 
Survived 

N=244 
p Deceased 

N=26  
Survived 
N=244 

p 

1 0 (0%) 1(0.4%) 

0.347 

0 (0%) 1(0.4%) 

0.804 
2 11 (42%) 64(26%) 23 (89%) 223(91%) 
3 15 (58%) 176(72%) 3 (12%) 20(8.2%) 
4 0 (0%) 3(1.2%) 0 (0%) 0(0%) 
5 0 (0%) 0(0%) 0 (0%) 0(0%) 
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CHAPTER FIVE:  DISCUSSION 

Introduction 
 

Under-recognition and delayed treatment of geriatric CBU may increase the frequency of 

sepsis in the elderly.  Sub-clinically, geriatric patients have the potential to deteriorate and even 

suffer systemic responses to infection while waiting for medical care.  ED providers assessing 

for alarming or even textbook, classic indicators of inflammation and infection will be largely 

disappointed when working with the geriatric population.  A descriptive, single site study design 

was used to assess a convenience sample of emergency department patients 50 years of age and 

older with urosepsis present on admission.  As a retrospective, observational study, all collected 

data was available from documented, routine clinical practice completed between June 30, 2005 

and June 30, 2010.  A higher level of suspicion is due in the geriatric age group in order to 

prevent adverse outcomes. Many of the current adult guidelines for ED triage and even sepsis 

criteria may not be sensitive enough to alert nursing and medical providers to the vague yet acute 

state of geriatric urosepsis patients. Age-specific. ED research like this descriptive study adds to 

the foundation of evidence to that may soon enhance early recognition of meaningful geriatric 

specific variables that correlate with the presence and severity of covert infectious process. 

Summary of the Study 

Descriptive statistics and univariate analysis of frequency, mean, median, and mode was 

used under consideration of applicable levels of measurement were utilized to examine 374 

geriatric patients age 50 years of age and older that presented to a community hospital for 

urosepsis. Inclusion criteria included age of 50 or older, male or female, and documented 

hospital admission with an ICD-9 code consistent with a diagnosis of both urinary tract infection 
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and sepsis. Following University and local hospital IRB approval, both electronic and written 

medical records were reviewed to ensure that patients met the required criteria. Two hundred and 

seventy patients were identified for further analysis. Both demographic and clinical measures 

were collected.  Categorical variables are represented both with frequency (N) and percentage 

(%).  Continuous variables are represented with mean values and standard deviation.  Data 

distribution with regard to frequency, mean, standard deviation, and comparison of means was 

accomplished using SPSS Version 18. Tables were constructed to organize and summarize 

results in Chapter 4. Tests for normal distribution of variables was performed using Levine’s test 

for normality. A one-way between groups ANOVA was conducted to compare the effect of 

geriatric age groups (adult 50-64, young old 65-74, old-old 75-85, and oldest-old 85 and over 

years of age) with continuous demographic and clinical variables.  For those variables with 

confirmed homogeneity of variance, a post-hoc Scheffe test was utilized to compare means of 

each group two at a time. Tests for homogeneity of variances showed that the assumption of 

equality had been violated for weight, BMI, and neutrophils thus a post-hoc Games-Howell 

provided the necessary adjustment for unequal variance.  Subgroups for geriatric patients that 

survived to disposition versus did not survive to disposition were analyzed by Independent 

samples T-test for normally distributed variables and a Wilcoxon-Mann-Whitney test for data 

that was non-parametric. SPSS Crosstabs was utilized to compare means of discrete variables 

between geriatric age groups as well as mortality (survived versus deceased). Pearson Chi-square 

was reported in the form of variable, value, degrees of freedom, and significance level if < 0.05 

and Fisher’s exact test where indicated variables with fewer results.  The significance level to 

confirm a mean difference for all tests was set at a significance level of 0.05.  
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Of the 374 identified cases, 47 cases were excluded due to inadequate growth of 

urine culture or a result of contaminated specimen, 54 cases did not meet the modified 

sepsis criteria for at least 2 of the following: temp > 38 or < 36; heart rate > 90; respiratory 

rate > 20; WBC > 12mm3 or < 4/mm3; bandemia of 10% or more; or a positive blood 

culture alone. Three cases were ED consults and did not gain admission as inpatients. 

Instances of missing data are limited and are detailed in Table  

Discussion 

Geriatric Fever 
 
Triage and high ED average temperatures trended downward with advancing age (p=0.044) (see 

Table 14). Triage temperatures differed between geriatric age groups: adult age 50-64 years 

(37.7±1˚C); young-old (37.6±1.02˚C); old-old (37.7±1.2˚C); and oldest old (37.3±1.3˚C).  On 

average the adult triage temperatures was 0.4˚ C higher than the oldest-old age group (p=0.042).  

The highest average ED visit temperature was also significant between age groups (p=0.021) 

with the adult ED high temperature 38.1±1˚C being 0.5˚C higher than the oldest old age group 

temperature 37.6 ±1.2˚C.  On average those that survived (n=244) had a higher triage 

temperature 37.7±1.1˚C and ED visit high temperature (38±1.1˚C) when compared to those that 

did not survive (n=26) with a mean temp of 36.6±1.2˚C (p=<0.001) and 37.2± 1.2˚C (p=0.001) 

respectively. 

In this study, not one of the geriatric urosepsis sub groups’ mean temperature 

approached, let alone exceeded the standard 38.3˚ C (101˚F) required for sepsis criteria. In fact 

the overall mean for all age groups was only 37.6˚C (99.7˚F). For all age groups combined and 

those with positive blood cultures (n=104) only achieved a mean temperature of 37.8˚C (±1.08) 
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and average high temperature of 38.2˚C(±1.03) during the entire ED visit. This provides 

evidence that for at least this population of geriatric patients, a 38.3˚ C temperature is out of 

reach for most patients, even those with confirmed sepsis via blood cultures. Those with positive 

blood cultures (n=104) had an average triage temperature of 37.8˚C(±1.08) and average high 

temperature of 38.2˚C(±1.03) (for all age groups combined). Both triage temperature (p=0.002) 

and high ED temperature (<0.001) were significant amongst the blood culture result variables.  

The information in this study lends further evidence that acutely ill geriatric patients will 

generally not express the required 38.3˚C required by International Sepsis Criteria guidelines. In 

addition to this, any temperature elevation above the patient’s baseline should prompt clinical 

evaluation for the presence of infection. This includes the incorporation of geriatric sensitive 

fever parameters into standardized ED triage algorithms which currently only provide for 

pediatric fevers (Ciesielski, Clark, Abraham, 2010). Studies show that normal baseline 

temperature of aging adults is decreased in nursing home populations. Mean baseline 

temperature obtained in these residents ranged between 37 and 37.3 (oral and rectal) degrees 

Celsius (Castel, 1993) (Bentley 2000).  Geriatric fever in itself is unique and is defined as a 

persistent oral or tympanic temperature of 37.2 ° C or higher or a persistent rectal temperature of 

37.5 ° C or higher (Norman & Yoshikawa, 2000).  In a study of 50 long-term care residents, 

36.3°C was found to be the mean oral baseline temperature. Infections were validated in 

retrospective cases of varying sites of infection resulting in a mean maximum temperature of 

only 38.5 ° C; however in over half of the cases patients did not reach 38°C (Castle, 1991). Fever 

frequently marks the presence of serious illness in geriatric patients however providers must be 

aware of the need for a lower threshold for fever parameters in this age group (Marco et al. 
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1995). Practice Guidelines for the Evaluation of Fever and Infection in Long-Term Care 

Facilities (Bentley et al., 2000) recommend the use of 37.8˚C (100˚ F) for predicting infection in 

elderly residents. A single temperature of 38.3˚C   had a sensitivity of only 40% in predicting 

infection, where a 37.8˚C threshold increased sensitivity to 90% (Castle et. Al,1993). 



 

Figure 2   
Histogram of Triage and ED High Temperatures
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Heart rate among geriatric patients is another area of age specific uniqueness with respect 

to baseline and response to infection.  This is multifactoral with components of the normal aging 

of beta and alpha blocking 

agents for chronotropic therapies. The net effect is a reduced capacity to display commonly 

accepted compensatory responses to infection such as tachycardia. International sepsis criterion 

0 bmp as one of the two criteria that qualify patients for 

sepsis diagnosis (and treatment). Triage systems such as the Emergency Severity Index set their 

“danger level” heart rate at 100 bpm or more. This study showed that both the average triage 

te (p=0.003) of geriatric urosepsis patients and the average highest heart rate (p=0.007) 

during the ED visit were significantly different between age groups. On average heart rate 

HR of 107 (±21.3) 

74 year age group averaged 95.7 (±20.1) bpm (p=0.034) 
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and the oldest-old 85 years of age and older group achieved a mere 95.4 bmp (±20.5) rate 

(p=0.011).  ED high heart rate differences were most significant between the adult 50-64 age 

group and the 85 years and older group with a mean HR of 111.4(±20.2) bpm and 99.8(±22.2) 

bpm respectively. This data adds to current practice knowledge regarding a higher suspicion for 

stress and infection in the elderly with heart rates exceeding 90 beats per minute. Further 

research is necessary, however current triage systems may not detect acute urosepsis in the 

elderly especially in the 85 years and older age group thus potentiating longer waiting room and 

delayed treatment.  

Common Complaints in Geriatric Urosepsis 

 
In geriatric acute care practice geriatric urosepsis is often prefaced with vague and 

seemingly unrelated complaints from patients, families, and caretakers. One study found that 

77% of episodes of “decline in function” defined as new or increasing confusion, falling, failure 

to cooperate with therapies, incontinence, and decreasing mobility are accompanied by a new 

diagnosis of infection (Berman et al., 1987). This study reinforces current practice knowledge 

regarding the presence and frequency of these complaints.   Similar observations are evident in 

this study. Sixty-six percent of all study patients (n=165) had a documented complaint of acute 

mental status change (confusion, new onset confusion, or lethargy). The frequency of this 

complaint trended upwards with each increasing age category with the 50-64 year old age group 

reporting 39% (n=22) frequency and the 85 years of age and older reporting an 80% (n=63) 

occurrence with an overall significance of p=<0.001. Chills and rigors were the second most 

common complaint among all age groups with 54% (n=145) cases documenting these symptoms 

at time of triage or admission.  Chills and rigors were more frequent in the younger patients age 
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50-74 years with 67 (average 63%) patients reporting this symptom while only 30 (38%) patients 

in the oldest-old group of 85 years of age and older reported these symptoms. This represented 

an overall statistical difference between all age groups (p=0.008).  Likewise, nausea and 

vomiting was more prevalent with younger geriatric patients: 51% of the adults (n=29); 48% of 

the young-old (n=24); 29% f the old-old (n=24); and 23% of the oldest-old (n=18). Falls seemed 

to be more frequent in the 75-84 and 85 year of age and overage groups with 21% (n=18) and 

15% (n=12) complaining for falls at the time of triage or admission respectively. See Table 15 

for a full summary of these results. In general advancing age seems to equate with an increased 

frequency of vague complaints such as acute mental status changes and falls associated with ED 

presentations of urosepsis. However, on average, increasing age tends to be inversely related to 

overt symptoms like nausea, vomiting, urinary frequency, dysuria, and urinary incontinence in 

geriatric urosepsis ED patients.  

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure 3  
Histogram Comparison of Triage Complaints

Figure 4  

Histogram Comparison of Triage and ED Heart Rates
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Implications 

 
Advanced nursing practitioners and medical providers need to address the issue of 

providing the evidence necessary to lower temperature and heart rate criteria for triage and sepsis 

diagnosis in geriatric patients in order to better detect infection.  Practice Guidelines for the 

evaluation of fever and infection in Long-Term Care Facilities have been endorsed by the 

American Geriatric Society, Gerontological Society of America and the Infectious Diseases 

Society of America (High et al., 2008). The guidelines include   Additional practice based 

evidence is needed to help acute care providers move toward realistic and age-sensitive geriatric 

fever parameters for ED triage systems as well as sepsis criteria that alert providers for escalated 

and timely medical resuscitation.   

This and other geriatric research will add to the existing foundation for both nursing and 

medical education with regard to evaluating, diagnosing and treating geriatric infections as well 

as awareness of geriatric syndromes. Future research is needed with larger sample sizes and 

comparison groups in order to add validity to small studies such as this project.  

Limitations 
 

Inherent to a single site, populations based study any descriptions or inferences resulting 

from this evaluation of data are relative to the individual studied facility and its geriatric 

emergency department population.  Generalizations to other populations are limited. This 

community hospital geriatric population is known to be over 90% Caucasian, thus any 

information on variation of response to urosepsis between groups is unavailable. The overall 

sample size is relatively small for analysis and conclusions; however it does provide a nice 
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foundation for design of studies of larger proportion in the future. Patients with pre-existing 

(indwelling or supra-pubic) urinary catheters and those patients that require chronic intermittent 

catheterizations present on arrival represent an interesting subgroup for analysis due to chronic 

and resistant urinary organisms.  However, the presence or absence of a chronic catheterization is 

not consistently available in this facility’s retrospective database.  As a result, those patients are 

included in the overall sample and identified when possible in order to assess for an abundance 

of this confounding variable.  Ideally, these cases would undergo separate analysis due the 

presence of chronic urinary tract infections, resistant urinary colony organisms, and 

hypothetically a predominance of asymptomatic UTIs  (Hooton et al., 2010). 

Again due to the nature of a retrospective study, eligible patients may be taking multiple 

unreported medications and suffering from a variety of co-morbid conditions.  Control for the 

presence or absence of these conditions is not in place due to the often-unknown variables and 

complexity of chronic illness that is an inherent component of geriatric clinical practice. Cases 

were not controlled for other potential sources of sepsis including co-existent pneumonia, 

cellulitis, or other types of acute infection. Due to the limitation of a retrospective study the dates 

and details of other infections is not consistently available in the medical record.  

Conclusion 
 
 This project was extremely rewarding and will hopefully shed light on the unique 

experiences of the geriatric urosepsis patient.   ED nurses and providers should become familiar 

with the vague, yet unique and somewhat consistent way in which elderly patients express 

systemic responses to infection.  A high sense of suspicion for lower thresholds of temperature, 

heart rate and mental status changes may create an ED environment where geriatric patients 
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receive age specific triage acuity ratings and perhaps even age adjust sepsis criteria parameters. 

By increasing the sensitivity of these systems, geriatric patients will be less likely to be at risk for 

under triage, under diagnosis and most importantly under treatment.
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APPENDIX B:  
THE UNIVERSITY OF ARIZONA HUMAN SUBJECTS PROTECTION PROGRAM: 

REQUEST FOR AMENDMENT  
 

 

Project Number: 10-0567-01 HSPP Office use only 

Date of Request: 9/29/2010 

Name of Principal Investigator: Gail Ciesielski 

Email Address: gciesielski@nursing.arizona.edu 

Telephone Number: 785-393-1345 

Departmental Affiliation: College of Nursing 

Building and Room:  

PO Box or Mailstop: 

Name of Alternate Contact: Sally Reel 

Email Address: sreel@nursing.arizona.edu 

Telephone Number: 520-626-6767 

Title of Project: 

 Clinical Indicators of Urosepsis: A Retrospective study of Geriatric Emergency 

Department Admissions 

Request reflects changes in radiation exposure to subjects and requires review by 

Radiation Control? 

 Yes      No 

(If yes, please submit applicable materials to the Radiation Control Office.) 

What changes do you want to make to the study? Clarifying inclusion criteria: As follows:  

1. Add to inclusion criteria: Patients may qualify if presence of a positive blood 

culture in the emergency department, where both the cultured organism from the 

urinalysis and the blood are the same; with or without other criteria for systemic 

response to inflammation/ infection.  

2. Change the Vital signs for sepsis qualification from < 36 or > 38 Celsius to:  

A temperature of  < 36 or > 38 degrees Celsius 

Provide the rationale for these changes.  

1. During data collection, I am finding that geriatric patients are exceedingly vague in 

presentation, as expected. However, even without signs of sepsis, the patients are 

surprisingly presenting with blood cultures that are positive for the same organism 

that is present in their urine culture- thus meeting an even stricter definition of 

bacteremia due to urosepsis. I did not anticipate that I would see positive blood 

cultures without evidence of systemic inflammation or response. These cases need 

to be included because they are representative of geriatric urosepsis and how 

vague presentations are in the emergency department. With my current criteria, 

they cannot be included unless they have other parameters of sepsis (elevated HR, 

hypo/hyperthermia, tachypnea, leukocytosis, or bandemia). I would like to add the 

possibility of having a positive blood culture that matches the urine culture 
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organism as an inclusion criteria- with our without the presence of systemic 

inflammatory markers.  

2. Literature does allow for this small change in the inclusion criteria for 

temperatures for sepsis criteria, I would like to be more sensitive to geriatric 

temperatures by making these less than or equal to 36 or greater to or equal 38 

degrees Celsius.  

Does this change the risk/benefit ratio (increases OR decreases risk to subjects?) 

 Yes      No 

(If No, explain why/If Yes, explain how) 

No risk to patient or families identified, this is a retrospective chart review. This 

clarification of inclusion criteria does not change that in any way.  

Will subjects be notified of this/these change(s)? 

 Yes      No 

(If No, explain why/If Yes, explain how) 

There is no contact with the patients or family, this is a retrospective study, a chart review 

only, so not applicable. 

Due to the requested changes, are revisions to the consenting instruments necessary? 

 Yes      No 

There are no consents, this is a retrospective study, so not applicable 

If applicable, revisions should be incorporated into the currently approved IRB documents 

(e.g., Research Proposal/Protocol, Informed Consent document, Recruitment Materials, 

Verification of Training Form, etc.)  The revised documents must be submitted with the 

Request For Amendment Form.  

List attachments and/or revised documents and include the version and/or version date: 

• Revised application included in PDF attachment 

 
Statement of Principal Investigator: I have personally reviewed this form and propose the above 
changes. 
Gail Ciesielski 
Signature of Principal/Co-Principal Investigator 

9/29/201 
Date 
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