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Common Diagnoses Become 
Difficult Diagnoses When Geriatric 

Patients Visit the Emergency 
Department: Part I

It is another busy night in the emergency department (ED), but you are 
managing to keep up with the tempo. However, the next chart in the rack is 
bound to slow your pace: It is an 83-year-old man with the chief complaint of 
“not feeling well.” While younger patients who present with vague complaints 
may not be diagnosed with anything more serious than needing a work excuse, 
elderly patients are at much higher risk for significant pathology. In addition, 
elderly patients often present atypically and thus are more likely to have impor-
tant diagnoses overlooked. Further, elderly patients naturally require more time 
to evaluate as they may provide histories more slowly, often have extensive old 
records to review, and may have extensive laboratory studies. 

Introduction 
Definitions. The term “elderly” has arbitrarily been defined in the past as 

age greater than 65 years.1 Most authors refer to those between 65–74 years as 
young old, and those greater than 85 years as the oldest old. People older than 
100 years are designated as centenarians.  

Demographics. The elderly population has been growing more rapidly than 
the general population for the past 100 years. From 1900 to 2000, the percent-
age of elderly grew from 4.1% of the population to 12.4%.2 While the popula-
tion of the United States increased 3.7 times during that time, the number of 
elderly grew 11-fold.2

But now the U.S. population is on the cusp of an unprecedented change, 
largely due to the aging of the baby-boomer generation. Beginning in 2011, 
the first of the baby boomers will turn 65 years old, and over the next 19 years 
the population of elderly people in the United States is projected to double, 
while the overall population will grow only 18%.2 In 2003, there were roughly 
36 million people in the United States 65 years or older, making up 12% of 
the population. By 2030, those older than 65 years will number 72 million, or 
20% of the U.S. population.2 By 2050, the rate of growth will have slowed, but 
there still will be 86.7 million elderly, or 22% of the population.2 

The fastest growing subset of elderly people is the oldest old (greater than 85 
years). By 2050, the number of oldest old will have increased from 4.3 million 
(1.6% of the population) in 2000 to 19.3 million (4.8% of the population).3 

Utilization of ED Resources by the Elderly 
These population changes have powerful implications for cost and utiliza-

tion of resources in the ED. While elderly patients currently comprise only 
12% of the population, they consume a much larger percentage of health care 
resources. Overall, care of the elderly consumes roughly 33% of all health care 
expenditures, a number that has remained stable since the 1980s.4 Utilization 
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of ED/hospital resources is even 
higher: elderly patients represent 
15% of all ED patients but 36% of 
ambulance transports, 40% of all 
patients admitted, and nearly 50% of 
critical care admissions.5,6  

Age-Related Changes  
in Physiology

Vital Signs. As we age, the nor-
mal oral temperature actually falls 
to 97.4° F and the ability to mount 
a fever (> 100.5° F) diminishes.7 
Thus, up to 20% of elderly patients 
with bacterial infection do not have 
a fever, and up to 47% may have a 
blunted fever response (< 101° F).8 

Unlike baseline temperature, the 
normal resting respiratory rate and 
heart rate do not change significantly 
with age, but many common disease 
processes will affect these values (i.e., 
sick sinus syndrome, emphysema). 
Blood pressure in the healthy older 
adult naturally increases with time 
but should not reach abnormal levels 
(> 140 mmHg) without the addition 
of a disease process (hypertension, 
obesity, etc). Further, normal age-
related changes do increase the risk 
for orthostatic hypotension in the 
elderly.  

Pain Perception. The concept of 
pain perception and subsequent pain 
management in elderly patients is 
multifaceted. Debate still occurs as 
to whether elderly people experience 
pain similarly to younger individu-
als, with articles suggesting both 
that elderly patients have higher pain 
thresholds and lower ones. 

While some authors suggest that 
perceived differences in pain sensa-
tion in geriatric patients stem from 
the presence of coexisting diseases 
(dementia, cancer) or analgesic/
sedative medications, several docu-
mented changes in the peripheral 

nervous system occur with aging. 
Nerve conduction is reduced due to 
decreased blood flow, the number of 
both myelinated and unmyelinated 
nerve fibers decreases with age, and 
levels of neurotransmitters decreases. 
All these factors contribute to alter 
the geriatric patient’s response to 
acute pain.9  

These types of findings could 
explain why elderly patients tend to 
present later with abdominal prob-
lems such as bowel obstruction or 
have increased rates of silent myo-
cardial infarction (MI). For example, 
a review of 212 cases of older adults 
with peritonitis found that 45% did 
not report any pain.10 Likewise, a 
study of more than 4100 elderly 
patients with unstable angina found 
that only 14% reported chest pain.11 
These atypical presentations are even 
more common in the oldest patients. 
Another study found that while the 
rate of atypical MI was near 50% in 
75-85 year olds, the rate was 75% in 
those older than 85 years.12 Instead 
of pain complaints, the elderly may 
only present with vague behavioral 
changes such as confusion, restless-
ness, aggression, or fatigue.  

Treatment of pain in the elderly 
patient also can be challenging. 
Older patients often require lower 
doses of pain medications due to 
decreased metabolism or lower renal 
clearance. They also are more likely 
to have cross-reactions with other 
medications or to suffer from side 
effects (decreased cognition). 

Laboratory Values. Many of the 
standard ED laboratory values are 
affected by the natural aging process. 
One of the more important values 
for the ED physician is creatinine 
clearance, as it affects drug dosing 
and risk of acute renal failure with 
contrasted CT scans. Creatinine 

clearance naturally decreases with 
age, falling about 6.5 mL/min/1.73 
m2 every decade. Loss of renal mass 
(30% by age 90) causes this decline 
and results in a loss of GFR of up 
to 50% by age 90. Serum creatinine 
does not naturally rise, though, as 
the loss in renal mass is offset by a 
decline in muscle mass.  

D-dimer levels rise with nor-
mal aging, with one study finding 
D-dimer levels in patients older than 
80 years were 4.5 times higher than 
levels for people aged 16-40 years 
without any evidence of a reason for 
elevated D-dimer levels.13 Arterial 
PO2 levels also decline with age, fall-
ing roughly 3 mmHg per decade. 
This occurs as alveoli lose elasticity 
over time and gradually increase in 
size, thus lowering the overall lung 
surface area for gas exchange. Since 
pH and PCO2 levels do not change 
with age, many elderly patients natu-
rally have an increased A-a gradient. 

Immune System. Decline in 
immune system function with age 
(termed immunosenescence) is 
well documented, but the decrease 
appears to be more dramatic in cel-
lular rather than humoral immunity. 
T cells are particularly important for 
aiding in immune system control 
of intracellular pathogens that can 
survive inside macrophages, such as 
Listeria, Salmonella, Legionella, and 
Mycobacteria spp.14 Loss of T cell 
function likely explains the increased 
risk of infection by these organisms 
in the elderly.  

Humoral (antibody-based) 
immunity also is affected by aging. 
However, many of the declines in 
B cell antibody production can be 
traced back to loss of helper T cells. 
Many components of host defense 
against infection not directly part 
of the immune system also are 

 � Consider delirium in every geriatric patient in the ED 
who does not appear to be “acting right.”

 � Have a low threshold to utilize CT scans of the head to 
detect subacute and chronic subdural hematomas.

 � Many serious bacterial infections in the elderly will not 
manifest a fever upon initial presentation.

 � If meningitis is considered, administer antibiotics before 
CT scanning.

Executive Summary
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reduced with aging, such as reduced 
circulation or thinning of skin. 
Malnutrition, more frequent hospi-
talization, chronic corticosteroid use, 
and co-existing diseases (renal dis-
ease, diabetes, HIV) also contribute 
to increase the elderly person’s risk 
of infection.  

Common Presentations 
in Geriatric Patients

Mental Status Change. Mental 
status change is perhaps the most 
generic presenting complaint for 
elderly patients. Behavior changes 
can represent anything from infec-
tion (pneumonia, urosepsis) or acute 
MI to medication reaction or simple 
depression. At times the change in 
mental status will be obvious, i.e. a 
patient can no longer walk who was 
walking without assistance the day 
before. Other times, the change may 
be more subtle. For example, the 
patient may be more confused than 
normal or may have stopped eat-
ing. Besides loss of activities, mental 
status changes also can manifest as 
increased aggression, restlessness, or 
agitation.  

Delirium. Distinguishing acute 
delirium from dementia-related 
changes in mental status in elderly 
patients is critical, as conditions 
that produce delirium can be life-
threatening. Unfortunately, delirious 
patients are both common and easily 
missed. Previous studies have docu-
mented the incidence of delirium 
in elderly inpatients to be as high 
as 25-40%.15 Estimates of delirious 
elders in ED populations are lower 
but consistently are in the 10-12% 
range.16,17 Despite the relative regu-
larity with which delirious elders 
present to the ED, the diagnosis is 
easily missed by treating physicians, 
with studies estimating the diagnosis 
is not made in 32-67% of deliri-
ous elders.18 Failing to recognize 
the presence of delirium in elderly 
patients is a significant problem, 
as the presence of delirium greatly 
increases risk of death. Mortality 
rates during hospitalization range 
from 22-76%, giving a 14-fold 
increase in death with the diagnosis 
of delirium.19 

Delirium has been defined as an 
acute, reversible and global disrup-
tion of cognition that manifests as 
altered thinking, memory, and per-
ception. (See Table 1.) The require-
ment of an acute onset (change 
in hours to days) with fluctuating 
course is not surprising, but the 
other required criterion is inatten-
tion. Inattention can be subtle but is 
described as an important clue in the 
diagnosis of delirium.20 Inattention 
refers to not being able to hold a 
conversation, being easily distracted, 
or the presence of perseveration. In 
many cases, one can only determine 
if mental status changes are new 
by speaking with relatives or nurs-
ing home caregivers who know the 
patient’s baseline behavior.  

Besides these first two criteria, 
an altered level of consciousness 
or disorganized thinking needs to 
be present to diagnose delirium. 
Disorganized thinking can be eas-
ily dismissed as caused by underly-
ing dementia. Verbose but illogical 
answers to questions make disor-
ganized thinking easier to detect, 
but patients who answer most ques-
tions with few words (OK, yes, no, 
sometimes) are especially difficult to 
recognize. Again, one must speak 
with caregivers who can attest to 
the patient’s baseline behaviors. 
When unable to obtain this informa-
tion, one may need to assume that 
being a “poor historian” possibly is 
not the patient’s baseline. Similarly, 
altered level of consciousness is easy 
to perceive in lethargic or comatose 
patients, but patients with “hypoac-
tive delirium” often are missed.18 
These patients are not unresponsive, 
and neither are they pulling their 
IVs out and trying to get out of 

bed repeatedly. They may just sit 
quietly without appearing obviously 
altered. While one classically thinks 
of a hyperactive patient as delirious, 
these represent only 25% of all deliri-
ous patients compared to 50% being 
diagnosed as hypoactive.21 

Although infection/sepsis is a 
common cause of delirium in elderly 
ED patients, multiple other causes 
also can be responsible. It is impor-
tant to keep alcohol-related condi-
tions (intoxication, withdrawal) in 
mind when treating elderly patients. 
Alcoholism often is overlooked in 
treating elderly patients. While some 
studies find a problem-drinking rate 
of 1-3% in the elderly U.S. popula-
tion, problem drinking has been 
found in up to 14% of elderly ED 
patients.22 Other causes of delirium 
include drugs (especially benzodiaz-
epines, opiates), dehydration, acute 
renal failure, myocardial infarction, 
arrhythmia, congestive heart failure, 
and subdural hematoma.

Polypharmacy. It seems rare these 
days to see an elderly patient who 
is not taking multiple mediations. 
When the evaluation for delirium 
has not yielded a cause, the patient’s 
medications may be the source of 
the problem. A review of 300 elderly 
ED patients found that 10% of ED 
visits and 10-17% of hospital admis-
sions were due to adverse drug 
events in the elderly.23 All of this 
drug use naturally leads to increased 
risk of adverse drug reactions, many 
of which can be serious. One article 
suggested that if fatal adverse drug 
reactions were classed as a distinct 
cause of death, they would rank as 
the 5th leading cause of death, above 
pneumonia and diabetes.24 

Common medications alone that 
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Table 1: Diagnostic Criteria for Acute Delirium
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have been documented to cause 
delirium in elderly patients include: 
digoxin, amiodarone, amitriptyline, 
phenytoin, carbamazepine, diphen-
hydramine, ranitidine, haloperidol, 
cyclobenzaprine, diazepam, predni-
sone, indomethacin, lithium, meperi-
dine, proproxyphene, and codeine.18 
While it may be impossible to 
determine in some cases, relatives/
caregivers should be asked if the 
patient has started taking any new 
medications or changed his or her 
medication doses recently. Another 
clue to recent medication changes 
can be that the patient was recently 
in the office or admitted to the hos-
pital before the onset of delirium. If 
no other cause for delirium is found, 
withholding medications may be the 
key to recovery and is useful infor-
mation to pass on to the admitting 
physician.  

Occult Traumatic Brain Injury. 
As expected, injured elderly patients 
do not fare as well as their younger 
counterparts, and thus trauma is 
the fifth leading cause of death in 
patients older than 65 years. Falls 
from a standing height are the most 
common mechanism of injury in 
those older than 70 years of age, 
with 60.7% of injuries caused by 
falls and only 21% of injuries due to 
motor vehicle accidents.25 People 
older than 65 years fall frequently, 
with a 30% annual incidence of falls. 
This number rises to 50% for those 
older than 80 years.26 

When the elderly fall, they also 
tend to be injured more frequently. 
One study found that simple falls 
resulted in serious injury in 30% of 
elderly patients compared to only 4% 
of young patients.26 The risk of death 
from simple falls was 10-fold higher 
in the elderly compared to younger 
patients (25% vs. 2.5%).26 Contrary 
to what one might think, the most 
common area of the body injured in 
these low-level falls is the head/face 
and not the pelvis or femur.27  

Multiple factors contribute to 
the increased risk of brain injury in 
the elderly. Loss of brain volume 
averages about 10% (140 grams) 
between ages of 30 and 70 years, 
resulting in an enlarged subdural 

space. This increases the stretch of 
bridging veins and makes them more 
vulnerable to shear stresses, but also 
allows the subdural space to accom-
modate larger blood volumes before 
cerebral compression occurs. Thus, 
elderly patients can present with rela-
tively large subdural fluid collections 
but with little or no clinical evidence 
of their existence. (See Figure 1.) The 
same process applies to alcoholics 
who experience advanced brain atro-
phy for their age.28  

Use of anticoagulants is another 
significant risk factor for develop-
ment of intracranial hemorrhage in 
the elderly. Anticoagulation therapy 
is most often used to prevent isch-
emic stroke and does lower the risk 
an estimated 68% in patients with 
chronic atrial fibrillation.29 However, 
this reduction is balanced by a 40% 
increased risk of subdural hematoma 
in those elderly at risk for falls.30 In 
addition, use of warfarin increases 
risk of spontaneous intracranial hem-
orrhage up to 5% per year,31 with a 
1% mortality per year.32 

As expected in patients on war-
farin, the higher the average INR 
(international normalized ratio), the 
greater the risk. One study of elderly 
patients on warfarin with traumatic 
brain injury found that INR levels 
greater than 6.0 were associated with 
a mortality of 91%.33 For an average 
INR of 4.4, the mortality was still 
80%. More importantly, there was a 
sizeable subset of patients (56 of 77) 
with average INR of 4.4 who pre-
sented with a Glasgow Coma Scale 
(GCS) score between 13 and 15 with 
normal initial CT scans. They expe-
rienced deterioration of their GCS 
in only 10 hours after injury and had 
mortality rates of 84%.33 Due to the 
increased capacity of the subdural 
space in elderly patients, as many 
as 14% of patients on warfarin who 
suffer blunt head trauma will have 
significant intracranial hemorrhage 
but little or no clinical symptoms.34 
Thus, at least one author recom-
mends observation for 12-24 hours 
for any elderly patient with supra-
therapeutic INR after head trauma, 

Figures 1A-C: Subacute Subdural Hematoma
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even with a normal head CT.35  
Subdural hematoma in elderly 

patients can be very challenging to 
detect on clinical symptoms alone, 
and misdiagnosis rates are as high 
as 40%.36 Presenting symptoms 
have been described as falling into 
three main categories.37 First, some 
patients with focal neurologic defi-
cits, such as hemiparesis or aphasia, 
can mimic stroke. Second, others 
present with confusion, personality 
changes, memory loss, or impaired 
judgment, which are symptoms that 
can be associated with dementia 
and depression. Third, patients can 
present with signs of elevated intra-
cranial pressure, such as headache, 
vomiting, vision changes, and altered 
consciousness. Those presenting with 
only subtle cognitive/personality 
changes usually experience the lon-
gest delay in diagnosis.  

When first detected on CT scan, 
many elderly patients with subdural 
hematoma have evidence of both 
acute and chronic bleeding. Extra 
care should be taken when one is 
interpreting CT scans in the ED, 
as subacute subdural hemorrhage 
can appear isodense to the adjacent 
brain. (See Figure 1.) Secondary mass 
effects of ventricular displacement, 
cortical sulci effacement, or nar-
rowing of white matter may be the 
only clues that subdural hemorrhage 
is present. Patients with bilateral 
isodense subdural hemorrhage can 
be even harder to recognize, as the 
asymmetric shift of ventricles or sulci 
effacement are absent. 

Lastly, it is important to recog-
nize the risk of occult cervical spine 
injury when discussing brain injury 
in the elderly population. Blunt 
trauma causes cervical spine injury 
in elderly patients nearly twice as 
often as in younger people.40 Injury 
to C-1 and C-2 is especially com-
mon, with odontoid fractures rep-
resenting nearly 20% of geriatric 
fractures in a study of nearly 3000 
elderly patients.40 Thus, some cen-
ters recommend CT scan of at least 
the upper cervical spine in elderly 
patients with head trauma regardless 
of the indication for cervical spine 
imaging.27 (See Table 2.)

Infection Without Fever. Elderly 
patients are at higher risk for infec-
tion because of several factors. 
Immune system function naturally 
declines with aging (immunose-
nescence). Co-morbid conditions 
common in the elderly, such as dia-
betes, end-stage-renal disease, and 
vascular disease, decrease resistance 
to infection. Poor nutritional status, 
thinning skin, stasis ulcers, reduced 
cough reflex, nursing home living, 
and decreased mobility are just a few 
of the other factors that can increase 
the elderly person’s risk of infection. 

While elderly patients often pres-
ent to the ED with active infec-
tions, unfortunately these infections 
frequently are difficult to diagnose 
compared to younger patients with 
the same conditions. Ultimately, one 
of the most important features of 
the atypical presentation of elderly 
patients with infection is the absence 
of fever.  

Fever is a classic hallmark of infec-
tion regardless of the patient’s age. 
In contrast to younger patients, the 
presence of fever in elderly patients 
is much more likely to be associated 
with significant bacterial infection 
rather than viral sources. It has been 
estimated that the source of fever 
in elderly ED patients is viral in 
only 5% of cases.41  

While fever is defined as 38.0° C 
(100.5° F) in young patients, the 
definition of fever in elderly patients 

has been suggested as low as 37.2° C 
(98.9° F).42 Indeed, one study found 
that lowering the definition of a fever 
to 37.2° C (98.9° F) improved the 
sensitivity/specificity of detection of 
clinically significant bacterial infec-
tion to 83% and 89%, respectively.8  

The question then arises, which 
infections are most likely to be 
present in geriatric patients who 
are presenting without fever? The 
answer is the same infections that 
are common in patients who present 
with fever. Respiratory sources are 
most common, causing up to 58% of 
cases, followed by urinary infections, 
which produce up to 34% of cases.43 
Abdominal infections are the next 
most common, causing roughly 20%, 
followed by cellulitis, meningitis, 
endocarditis, and HIV.43 

Pneumonia. Elderly patients 
with pneumonia are known to pres-
ent without the typical signs and 
symptoms seen in younger patients, 
including fever, chills, productive 
cough, and shortness of breath. 
Instead, they often present with 
vague symptoms of delirium, wors-
ening of chronic confusion, general 
weakness/lethargy, and increased 
falls.7 The oldest old (> 85 years) and 
nursing home residents often are the 
most likely to present atypically. (See 
Table 3.)  

Data in Table 3 does show that 
altered mental status/delirium 
becomes a dominant feature in the 

Table 2: Critical Points for Elderly Patients with Head 
Trauma33,37-39
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oldest old and that this same group 
lacks fever in almost 50% of cases. 
Another key point was made by 
Metlay et al. in their large study of 
elders with community-acquired 
pneumonia. Even though the elder 
patients appeared less affected, their 
mortality was just as high as those 
with classic symptoms.  

Thus the bottom line, unfortu-
nately, is that clinical judgment can 
be of little help in diagnosing these 
patients. One must liberally screen 
for pneumonia in older ED patients 
when they present with vague, 
nonspecific complaints. High-risk 
patients may be more easily detected, 
but efforts to find criteria identifying 
subgroups of elderly patients who 
can forgo chest radiography have 
been unsuccessful.44  

Implications of Atypical 
Presentations of Pneumonia on 
Pay for Performance. The fact that 
elderly patients with pneumonia 
can be hard for the ED physician to 
identify has implications in terms of 
recent pay-for-performance Medicare 
initiatives based on core measures 
of quality care. Two performance 
measures for CAP specifically affect 
ED patients: CAP patients are to 
have blood cultures drawn before 
they are given antibiotics, and their 
initial antibiotic dose for pneumonia 

should be given within 6 hours of 
hospital arrival.45  

These recommendations are 
based on research that showed 
improved outcomes when antibiot-
ics were given in fewer than 6 hours, 
although the improvements were 
modest. In contrast, the use of blood 
cultures has not been shown to be 
beneficial in the treatment of ED 
patients.46  

Concern has grown that patients 
who ultimately don’t need antibiot-
ics may receive them as ED physi-
cians rush to meet time windows for 
treatment. Indeed, one study found 
28.5% of patients admitted for CAP 
were given antibiotics without any 
radiographic abnormalities.47 Nearly 
40% of these patients did not have 
CAP as a diagnosis on discharge 
from the hospital, and most did not 
have any diagnosed infection.47 The 
risks of increased costs, increased 
antibiotic resistance, and potential 
side effects in this setting are clear. 
In addition, pressure is building to 
reduce antibiotic use in patients with 
viral respiratory infections,48 result-
ing in a “damned if you do, damned 
if you don’t” feeling among some 
ED physicians. 

Ultimately, one should remember 
several points. First, elderly patients 
with fever are more likely to have a 

bacterial infection, with some esti-
mating a viral source is present in 
only 5% of cases.41 Second, patients 
who are critically ill with an infection 
clearly benefit from early administra-
tion of antibiotics, and this needs 
to be done before the patient leaves 
the ED. Third, elderly patients with 
pneumonia are much more likely to 
present atypically, and altered mental 
status is the most likely confounding 
factor in these patients.49 Fourth, this 
will naturally lead to elderly patients 
who present atypically being most 
at risk to “slip under the radar” for 
CMS core measures. Thus, with 
current performance measures in 
place, one may need to liberally treat 
elderly patients with fever or altered 
mental status with antibiotics, even 
if the diagnosis of pneumonia is not 
yet clear. 

Urinary Tract Infection (UTI). 
UTIs are the second most com-
mon cause of infections leading to 
hospitalization in those over 65 
years, behind only pneumonia.50 
Mortality is relatively high as well, 
with an in-hospital mortality of 6% 
on average for patients admitted 
from the ED with UTI.51 There are 
multiple reasons why UTI frequency 
increases with age. Even in healthy 
adults, asymptomatic bacteriuria 
rates rise with age. While bacteriuria 

Table 3: Frequency in Percentage of Signs and Symptoms of Pneumonia in the Elderly*
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is relatively rare in men younger 
than 65 years, rates are between 
5-10% for men older than 80 years 
and 20% in women older than 80 
years.52 Nursing home patients have 
much higher rates of asymptomatic 
bacteriuria — up to 40% of men 
and 50% of women.53 Other factors 
related to aging that increase risk 
of UTI include: co-morbid diseases 
(diabetes, renal calculi), anatomic 
changes that decrease bladder emp-
tying (prostatic hypertrophy, blad-
der diverticuli, urethral strictures, 
neurogenic bladder, lax pelvic floor 
ligaments), strokes and Alzheimer’s 
disease that remove voluntary con-
trol of voiding, and changes in vagi-
nal flora after menopause that permit 
urethral colonization. In addition, 
people with chronic indwelling cath-
eters are almost always bacteriuric. 

In fact, bacteriuria rates rise as high 
as 10% per day while catheters are in 
place, and a single in-out catheteriza-
tion may result in bacteriuria in up to 
20% of patients.54 

While the majority of elderly 
patients will present with classic 
symptoms of frequency, urgency, 
dysuria, suprapubic pain, and incon-
tinence, a large minority of geriatric 
patients do not present with fever 
or localizing symptoms. As many as 
30% of elders with proven pyleone-
phritis do not present with fever.55 
Studies also have shown that these 
patients can present instead with 
respiratory or gastrointestinal symp-
toms. Acute confusion was present 
in 11% of these patients.56 A study of 
284 elderly ED patients found equal 
numbers presented with urinary 
symptoms as mental status change 
(26% each); only 17% had abnormal 
temperatures (> 37.7° C [99.9° F] or 
< 35° C [95° F]).51 However, 30% of 
these patients were tachycardic, pro-
viding at least some clue to illness.  

Diagnosis of UTI relies on clini-
cal symptoms as much as urinalysis 
in most patients. Unfortunately, 
when clinical symptoms are not 
present, laboratory tests alone are 
not as reliable as one would hope. 
Nitrate (bacteriuria) and leukocytes 
esterase tests (pyuria) correlate bet-
ter with presence of UTI in young 

adults but not as much in geriatric 
patients. One study found that 50% 
of cultures were still positive in 1993 
patients aged 11-70 years with both 
negative nitrite and leukocyte ester-
ase tests.57 One explanation for these 
findings is that only E. coli are able 
to convert urinary nitrate to nitrite, 
and thus the absence of nitrites on 
the urine dipstick does not exclude 
the presence of other urinary 
pathogens.58 

How, then, should one diagnose 
acute UTI in a patient with a chronic 
indwelling catheter if clinical find-
ings are so variable and bacteriuria 
consistently present in these patients? 
Ultimately, consensus guidelines 
were published in 1991 by McGeer59 
and remain the accepted criteria 
by several national organizations,60 
including CMS.61 (See Table 4.) Two 
other key points are to remember 
that asymptomatic bacteriuria is not 
an indication for treatment and that 
one should replace existing catheters 
in patients before initiating antibiotic 
treatment.  

Bacterial Meningitis. Bacterial 
meningitis can strike any patient, but 
the immunocompromised and those 
at extremes of age are at highest 
risk. When an older adult is diag-
nosed with meningitis, it is much 

more likely to be bacterial in origin 
than viral.62 S. pneumoniae is still 
the most common pathogen, but in 
older adults, gram-negative species 
(E. coli, Klebsiella pneumoniae) are 
much more common than in young 
adults. These gram-negative bacteria 
likely can be traced to hematogenous 
spread from urinary tract or abdomi-
nal infections. In addition, concomi-
tant pneumonia was found more 
commonly in older patients (50 years 
or older) with bacterial meningitis 
in one study: 41% vs. only 6% of 
younger patients (15-49 years).62 

As with other infections, geriatric 
meningitis can present atypically, 
and classic signs of fever, headache, 
nuchal rigidity, or altered mental sta-
tus can be blunted or absent. A study 
of 138 adults with meningitis found 
only 59% of elderly patients with 
bacterial meningitis had fever.62 Two 
larger series on hundreds of adults 
with bacterial meningitis both found 
that the classic triad of fever, nuchal 
rigidity, and altered mental status 
was present in only 44%63 to 66% of 
cases.64  

One meta-analysis of 11 studies 
and 845 patients concluded that the 
absence of all three signs (fever, stiff 
neck, and changed mental status) 
effectively rules out the diagnosis of 

Table 4: McGeer Consensus Guidelines for Treatment 
of Nursing Home Residents With or Without Indwelling 
Urinary Catheters59
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meningitis.65 Note, however, that 
these same authors state that “high-
risk patients” still will need lumbar 
puncture to rule out meningitis, 
“given the seriousness of this infec-
tion.”65 One could argue that elderly 
patients with moderate dementia 
may be high risk, as it may not be 
possible to identify mental status 
changes as easily as in young, healthy 
patients. 

CT Scan Before LP in Older 
Patients? Physicians have been 
concerned that lumbar puncture 
(LP) could precipitate herniation 
in patients with intracranial mass 
lesions nearly since the first LP was 
performed in the early 1900s.66 
Early reports exist of patients who 
deteriorated and died soon after 
LP was performed, but actual cause 
and effect in these situations is dif-
ficult to determine.67 Multiple papers 
have addressed this issue over the 
years, but no definitive conclusions 
have been reached. Much indirect 
evidence exists that in most cases 
little potential for harm exists. For 
example, one review of 200 cases 
where LP was performed in patients 
with known increased intracranial 
pressure found no complications.68 
In addition, the majority of patients 
with bacterial meningitis have 
elevated opening pressures when 
measured (> 400 mm of water in 
39% of 216 patients), but no con-
nection with complications can be 
found.63 Finally, using papilloedema 
as a marker of significantly increased 
intracranial pressure shows that a 
small minority (2-4%) of patients 
have this problem.64 

While older patients may be 
more likely to have intracranial 
mass lesions than younger adults, it 
appears from retrospective analysis 
of the data available that the risk for 
complications from LP is very small. 
Several authors have produced rec-
ommendations on which patients 
should undergo CT scan before LP. 
LP without CT scan in suspected 
meningitis is considered safe unless 
any of the following findings are 
present: new-onset seizures, immu-
nocompromised state, signs of space-
occupying lesions (papilloedema or 

focal neurologic deficit, excluding 
cranial nerve palsy), rapid decline in 
mental status, or moderate/severe 
mental status changes.67,69 

A very important point to remem-
ber when CT scan is performed 
before LP in patients with suspected 
bacterial meningitis is to start anti-
biotic therapy before the patient 
undergoes CT scanning. While it is 
debatable if an LP can trigger her-
niation in these patients, no debate 
exists on the fact that delay of antibi-
otics is associated with a worse out-
come.69 One study found this effect 
is most noticeable in patients who 
are in the later stages of disease, as 
evidenced by seizures, hypotension, 
or altered mental status where delay 
of antibiotics was defined as more 
than 6 hours after ED arrival.70 

In general, one also should not 
be concerned about changing the 
results of the LP if it is done soon 
after antibiotics have been given. 

Reviews have shown that LP results 
are not affected if performed within 
1-2 hours of initiation of antibiot-
ics.71 Finally, it is important to realize 
that past reviews of large numbers 
of patients have found that most 
physicians do not initiate antibiot-
ics before sending the patient to CT 
scan.  

Indications for Steroids in 
Bacterial Meningitis? The question 
of whether to use adjunctive treat-
ment with steroids (dexamethasone) 
in bacterial meningitis has been 
debated since they showed prom-
ise in animal models of the disease. 
While initial data suggested reduced 
mortality and complications (hearing 
loss),71 later studies did not show an 
unequivocal answer. Some authors 
suggested only using steroids in cases 
of H. influenzae meningitis,69 while 
other meta-analyses recommended 
using steroids in all adults.72 The 
2004 IDSA guidelines for treatment 

Table 5: Key Points in Evaluation of Elderly Patients with 
Suspected Meningitis63,64,67,69,71,73,75
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of bacterial meningitis recommend 
giving dexamethasone (0.15 mg/
kg) 10-20 minutes before the first 
antibiotic dose in children and 
adults, and continuing doses every 6 
hours for 2-4 days.73 A prospective, 
randomized, double-blind study of 
301 patients in 2002 found rather 
striking effects.74 This study found 
steroids decreased risk of unfavor-
able outcome from 25% to 15% in all 
patients and reduced mortality from 
15% to 7%.74 

While it would appear from the 
above data that a consensus is form-
ing for use of steroids in bacterial 
meningitis, the most recent meta-
analysis of 2029 patients from five 
randomized, double-blind, placebo-
controlled studies found no ben-
eficial effect of steroid use.75 This 
meta-analysis was performed by the 
same group that has published many 
of the previous studies, but they 
concluded that benefits of steroids in 
bacterial meningitis remain unproven 
and do not support routine use.75 
While this may leave physicians 
unsure of the proper course to take 
today, it is comforting to know that 
use of dexamethasone in meningitis 
patients has been associated with 
very few side effects. (See Table 5.)
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Physician CME Questions

81. Fever in an elderly patient is likely to be 
viral in origin in what percentage of cases? 
A. 50%
B. 40%)
C. 20%
D. 5% 

82. Older patients often require lower doses 
of pain medications due to decreased 
metabolism or lower renal clearance.
A. true
B. false

83. Older patients tend to have a:
A. lower A-a gradient 
B. similar A-a gradient to younger 

patients 
C. increased A-a gradient 

84. The diagnostic criteria for acute delirium 
include an acute onset with fluctuating 
course and which of the following?
A. no evidence of head injury 
B. ruling out polypharmacy as a cause  
C. inattention (difficulty following con-

versation, perseveration)
D. none of the above

85. The most common injury when an older 
person falls is:
A. hip fracture
B. upper extremity fracture
C. pelvis fracture
D. head injury

86. When an elderly patient on warfarin (cou-
madin) whose INR is > 4.0 suffers a head 
injury but has a negative head CT in the 
ED:
A. One should strongly consider 24-hour 

observation in anticipation of a 
delayed bleeding event.

B. The patient can be safely discharged 
with head injury precautions.  

C. The patient can be safely discharged 
after a 4–6 hour observation in the 
ED with head injury precations.

D. None of the above. 

87. Common presenting symptoms of a sub-
dural hematoma in the elderly include:
A. focal neurologic deficits such as hemi-

paresis or aphasia
B. confusion with personality changes or 

memory loss
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C. headache and vomiting
D. all of the above

88. The history of trauma is absent in what 
percentage of cases of elderly patients 
with subdural hematoma?
A. 5-10%
B. 10-20%
C. 30%
D. 25-50%

89. Elderly patients with a bacterial infection 
will present with no fever in what percent-
age of cases? 
A. up to 10%
B. up to 15%
C. up to 20%
D. up to 33%

90. Which of the following findings indicates 
that it is unsafe to perform LP before CT 
scan in cases of suspected meningitis?
A. new-onset seizures
B. immunocompromised patient
C. signs of space-occupying lesion
D. all of the above
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To help physicians:

-
tures of the entity discussed;

implications of pharmaceutical therapy discussed) to patients with the par-
ticular medical problems discussed; 

CME Instructions
Physicians participate in this continuing medical education program by 

reading the article, using the provided references for further research, and 
studying the questions at the end of the article. Participants should select what 
they believe to be the correct answers, then refer to the list of correct answers 
to evaluate their knowledge. To clarify confusion surrounding any questions 
answered incorrectly, please consult the source material. After completing this 
activity, you must complete the evaluation form that will be provided at the end 
of the semester and return it in the reply envelope provided to receive a certificate 
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you.

CME Answer Key
81. D; 82. A; 83. C; 84. C; 85. D; 86. A; 87. D;  
88. D; 89. C; 90. D 

Correction
The March 29, 2010 issue has an error in the answer key. For question 71, 

the correct answer should be D. 
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Exclusive to our subscribers Rapid Access Management Guidelines

Elderly Patients  
in the Emergency 
Department: Part I

Subacute Subdural Hematoma

Subacute Subdural. Patient presented two weeks 
after head trauma with loss of consciousness 
and subsequent headaches, but few other 
symptoms. 1A shows that blood is isodense with 
the brain. 1B shows that midline shift and loss 
of sulci are the important fi ndings to indicate 
subdural hemorrhage. 1C shows MRI image of 
the subdural hemorrhage.

Diagnostic Criteria for Acute Delirium

• Acute onset with fl uctuating course
 AND

• Inattention (diffi culty following a conversation, perseveration)
 WITH EITHER

• Disorganized thinking
 OR

• Altered level of consciousness (can be less active, i.e., lethargy or coma, 
or more active, i.e., hypervigilance or hyperactive)

Critical Points for Elderly Patients  
with Head Trauma

• Head injury is the most common result of falls in elderly — more common 
than hip fracture.

• Subdural hematoma is seen twice as often in elderly compared to 
younger patients.

• From 25-50% of those with chronic subdural hematoma do not recall 
history of any trauma.

• Mild, generalized headache is seen in up to 90% of patients with chronic 
subdural hematoma.

• Symptoms of subdural hematoma in elderly patients easily mimic acute 
stroke or dementia/depression.

• Consider C spine imaging with CT scan, as C1 and C2 fractures are more 
common in elderly patients with head trauma.

• Patients with supratherapeutic INR (> 4.0) are at high risk for delayed 
intracranial bleeding.

Frequency in Percentage of Signs and Symptoms of Pneumonia  
in the Elderly

Age of Patient in years
18-44 45-64 65-74 > 74

Symptom:
Cough 90% 71-84% 66-80% 46-84%
Dyspnea 75% 52-72% 32-71% 23-66%
Sputum 64% 62-79% 63-65% 42-64%
Altered MS/delirium — 10% 36% 31-50%
Pleuritic CP 60% 38-42% 2-80% 13-84%
Weakness 93% 45-93% 49-88% 52-84%
Physical Sign:
Fever 85% 75% 60% 53%
Tachypnea 36% 44% 68% 65%
Tachycardia 41% 43% 40% 37%
* All numbers are in percentage of the total study population, total sample size 1960 patients with 
pneumonia. Missing numbers represent data not available from studies. 
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McGeer Consensus Guidelines  
for Treatment of Nursing Home Residents 
With or Without Indwelling Urinary  
Catheters

Nursing Home WITHOUT Catheter:
 (Any 3 of these 5)

• Fever ≥ 38°C (100.4°F)
• New or increased dysuria, frequency, or urgency
• New fl ank pain, suprapubic pain, or tenderness
• Change in character of urine
• Change or worsening mental status

Nursing Home WITH Catheter > 30 Days:**
 (Any 2 of these 4)

• Fever ≥ 38°C (100.4°F)
• New fl ank pain, suprapubic pain, or tenderness
• Change in character of urine
• Change or worsening mental status

 ** Remember to replace chronic catheters before starting antibiotics 
 for UTI/pyelonephritis.

Key Points in Evaluation of Elderly Patients 
with Suspected Meningitis

• Bacterial meningitis is now primarily a disease of adults as a result of H. 
infl uenzae vaccination.

• Large reviews fi nd that the classic triad of fever, nuchal rigidity, and 
altered mental status are present in 44-66% of cases. These same 
studies fi nd that at least one of these features is present in nearly all 
cases.

• Kernig and Brudzinski signs are unreliable in elder patients due to 
underlying arthritis.

• CT scan before LP is not indicated unless one of the following is present:
 New-onset seizures
 Immunocompromised state
 Signs of space-occupying lesions: papilloedema or focal neurologic 
 defi cit, NOT including cranial nerve palsy
 Rapid decline in mental status or moderate/severe mental status 
 changes
 Presence of papilloedema

• Remember to begin antibiotic treatment BEFORE sending patient to CT 
scan.

• Delay of 1-2 hours in obtaining LP results after antibiotics have been 
given will not change LP fi ndings.

• Adjunctive dexamethasone treatment before antibiotics remains 
controversial.

 The majority of randomized, double-blind, placebo-controlled trials show 
 benefi cial effects and recommend their use in adults.
 However, the most recent meta-analysis of these studies show, NO benefi t 
 and does not recommend their routine use.


