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The Effectiveness of Lumbar Puncture in the
Evaluation of Delirium and Fever in the

Hospitalized Elderly

Gregg Warshaw, MD, Fred Tanzer, MD

Objective: To determine the value of the cerebrospinal
fluid examination in the evaluation of hospitalized, eld-
erly patients with delirium and fever.

Design: A retrospective case series of consecutive events
during a 15-month period.

Sefting: Tertiary care center.

Participants: Elderly patients admitted to the Univer-
sity of Cincinnati (Ohio) Hospital between July 1, 1988,
and October 1, 1989, who had a lumbar puncture and
cerebrospinal fluid evaluation to evaluate fever and men-
tal status changes.

Main Outcome Measures: Primary intracranial causes
and the clinical characteristics of delirium and fever.

Resulis: Eighty-one hospital admissions were reviewed.

Fifty-seven (70%) of the lumbar punctures were performed
as part of the admitting workup, and the remaining 24 (30%)
were performed during the hospitalization. Eighty of the
81 cerebrospinal fluid cultures were negative for bacterial
growth. The primary origins for fever and delirium included
urinary tract infections (25%), pneumonia (22%), viral causes
(17%), and metabolic causes/dehydration (14%). One case
of bacterial meningitis was diagnosed in an alcoholic, 73-
year-old man who was unresponsive in the emergency de-
partment. One case of presumed aseptic meningitis was
diagnosed in a 65-year-old man who presented with fever
and headaches and a blood pressure of 230/100 mm Hg.

Conclusions: Most hospitalized, older patients with fe-
ver and delirium have primary causes of the confusion
outside the central nervous system and may not require
a routine evaluation of their cerebrospinal fluid.

(Arch Fam Med. 1993;2:293-297)
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ELIRIUM IS a common
problem among the hos-
pitalized elderly. At the
time of admission, it is es-
timated that 15% to 25%

. of older patients may have acute confu-

sion.! The prevalence of confusion may in-
crease during hospitalization and this has
been correlated with advanced age.? Sev-
eral factors predispose elderly patients to
delirium. The onset of an acute physical
illness may significantly worsen the cog-
nitive status of a patient with a mild or mod-
erate preexisting dementia. Fever, regard-
less of its origin, may precipitate confusion
in an older patient. Also, sensory deficits,
especially those of vision and hearing, place
a patient at a disadvantage in interpreting
environmental data, especially in the hos-
pital. Older patients are also vulnerable to
the side effects of medications.
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When recognized, delirium is a med-
ical emergency and requires aggressive as-
sessment to identify the underlying cause
of the confusion. The causes of delirium
can be divided into four major groups: (1)
primary intracranial disease (eg, meningi-
tis or intracranial bleeding), (2) systemic
diseases secondarily affecting the brain, (3)
exogenous toxic agents, and (4) with-
drawal from alcohol or medications.” It is
not known how often delirium in the eld-
erly is caused by primary intracranial dis-
ease. In older people, delirium from sys-
temic disease is common and may result

See Materials and Methods
on next page
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MATERIALS AND METHODS

This retrospective chart review was completed on con-
secutive admissions to the University of Cincinnati
(Ohio) Hospital between July 1, 1988, and October
1, 1989. Inclusion criteria were (1) age 65 years and
older; (2) LP and CSF evaluation, including a culture,
performed during hospitalization; and (3) clear indi-
cation on the patient’s chart that the reason for the LP
was to evaluate the patient’s fever and mental status
changes. Cases were identified by reviewing labora-
tory records of CSF examination on all patients aged
65 and older during the study period. Patients who
received LPs for other indications and patients who
may have had delirium and did not have an LP were
not studied.

The chart audits were completed by two trained
abstractors (F.T. and a medical student) using a stan-
dardized abstract form. The abstractors compared ab-
stract forms regularly to ensure interrater consis-
tency. Demographic data collected included age, race,
sex, and the living situation before and after hospi-
talization. Admission and discharge diagnoses were
reviewed. Historical data analyzed included selected
symptoms from the history of present illness, and men-
tal status before hospitalization, at the time of the LP,
and at the time of discharge. Physical examination find-
ings collected included temperature, nuchal rigidity,
photophobia, and focal neurological findings. Labo-
ratory tests reviewed included urinalysis and culture,
chest roentgenography, complete blood count, elec-
trolyte levels, creatinine, serum urea nitrogen, glu-
cose, calcium, magnesium, albumin, blood cultures,
arterial blood gas values, and computed tomograms
of the head. Cerebrospinal fluid analysis components
collected included the red and white blood cell counts;
cerebrospinal fluid, glucose, and protein studies; and
microbiology.

from infections (especially urinary tract infection and pul-
monary), dehydration, electrolyte disorders, or hypoxia
(eg, secondary to congestive heart failure, chronic pul-
monary disease, or pneumonia).

The challenge for the clinician is to recognize con-
fusion as a symptom requiring a search for an underlying
cause. After a careful history from family and caregivers,
and a physical examination, some laboratory tests are fre-
quently needed to identify the cause of the delirium. The
appropriate use of the laboratory in this assessment pro-
cess is still unclear. Should a broad range of tests be or-
dered, or should the use of the laboratory be tailored for
each individual case? This is a particular challenge when
older patients present to the emergency department or to
the hospital with fever and delirium.
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Standard medical textbooks recommend that a lum-
bar puncture (LP) and the laboratory evaluation of the
cerebrospinal fluid (CSF) be part of the initial evaluation
of delirium, especially when fever is present.** The CSF
evaluation is usually directed at the identification of in-
fection, hemorrhage, or meningeal carcinomatosis—all pos-
sible causes of delirium. This is the standard of care on
the medical service in our hospital.

This article describes a retrospective case series of
elderly patients admitted to a university teaching hospital
who had LPs for the evaluation of fever and mental status
changes. We were concerned with the clinical character-
istics of these patients and specifically evaluated the value
of the LP in the process of diagnosing the cause of the
patients’ delirium.

B RUSULTS

Eighty-one hospital admissions were reviewed, represent-
ing 71 patients (10 patients were admitted and met the
inclusion criteria twice during the study period). Sixty-
five of the admissions (80%) were to a general medical
ward and 16 (20%) were to the medical intensive care
unit. Table 1 lists the demographic characteristics of these
patients.

Table 2 lists the frequency of selected reported symp-
toms noted by the patient or an informant and recorded
in the chart. Lethargy and poor oral intake were noted
most often; headache was noted in only one patient.

Patients had a mean*SD temperature of
38.9°C+0.75°C (range, 37.1°C to 41.9°C) before the LP.
The presence or absence of nuchal rigidity was noted in
72 patients. Sixteen patients (20%) were noted to have
nuchal rigidity. Cranial nerve examinations were noted
in 64 patients. Seven patients (9%) had abnormal cranial

Table 1. Patient Characteristics (N=81)*
Characteristic No. (%) of Patients
Age, y

65-74 35 (43)

75-84 28 (35)

>85 18 (22)
Sex

M 42 (52)

F 39 (48)
Race

w 28 (35)

B 53 (65)
Living situations before admission

Home 52 (64)

Nursing home 26 (32)

Other 3(4)

*Fighty-one hospital admissions were reviewed representing 71 patients
(10 patients were admitted and met the inclusion criteria twice during the
study period). The mean (+SD) age of the patients was 76=7.5 years.
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Table 2. Selected Symptoms Before
Lumbar Puncture (N=81)

= e e =y |
Symptom No. (%) of Patients
Lethargy 25 (31)
Decreased appetite 18 (22)
Impairment of consciousness 8 (10)
Nausea or vomiting 6 (7)
Headache 1(1)

nerve examinations. The presence or absence of focal neu-
rological findings were noted in 64 charts. Five patients
(6%) had focal findings (it could not be determined if
these findings were present before this episode of illness).

Baseline mental status was noted to be abnormal be-
fore admission in 37 patients (46%). The remaining pa-
tients were noted to have normal orientation before ad-
mission. All patients were disoriented at the time of the
LP. Twenty-four patients (30%) were noted to have nor-
mal orientation at the time of discharge.

Laboratory values obtained near the time of the LP
are noted in Tables 3 and 4. Electrolyte disturbance
and dehydration were common findings, with urea ni-
trogen levels elevated in 72% of patients. Fifty-four per-
cent of the patients had elevated white blood cell counts.
The chest roentgenograms and urine cultures were im-
portant sources of diagnostic information. Fifty-one pa-
tients had head computed tomography completed as part
of the workup for the delirium. None of these examina-
tions identified pathologic features that explained the pa-
tients’ confusion.

Fifty-seven (70%) of the LPs were performed as part
of the admitting workup, and the remaining 24 (30%)
were performed at the time that confusion and fever de-
veloped during hospitalization. Eighty of the 81 CSF cul-
tures were negative for bacterial growth. One case of bac-
terial meningitis was diagnosed. Listeria monocytogenes grew
from the blood and CSF of a 73-year-old man. He pre-

sented to the emergency department with a temperature
of 39.4°C and was unresponsive. He had a history of al-
cohol use. His blood leukocyte count was 11.2X10%L
and his arterial pH was 7.23.

One case of aseptic meningitis was diagnosed in a
65-year-old man who presented with fever (temperature,
39.2°C) and headaches (the only patient in this series in
which this symptom was documented). This man pre-
sented with a blood pressure of 230/100 mm Hg without
nuchal rigidity, without photophobia, and no focal neu-
rological findings. On admission, his blood leukocyte count
was 15.0X10%L, with negative urine and blood cultures.
His chest roentgenogram and head computed tomogram
showed no abnormalities. The CSF examination dis-
closed the following values: glucose, 3.5 mmoV/L (63 mg/
dL); serum glucose, 6.1 mmol/L (110 mg/dL); protein,
9.0 g/L; and 141X 10%1. total blood cells: 89X 10%L red
blood cells and 52X 10%L white blood cells. There were
94% segmented neutrophils and the CSF cultures were
negative for bacterial growth.

The most likely primary diagnostic cause of the re-
maining cases of delirium and fever are listed in Table 5.
Urinary tract infection (25%) and pneumonia (22%) were
the most common causes of delirium and fever in this
series.

B COMMENT ey

This chart review confirms the diverse presentation and
cause of delirium in the hospitalized elderly. The clinical
assessment of these patients is challenging. Sixteen of our
patients were believed to have nuchal rigidity, but this
finding did not occur in the two confirmed cases of men-
ingitis. In our experience, the presence of cervical arthri-
tis in older patients makes this physical finding unreli-
able. Five patients had focal neurological findings, not
unusual in older patients, which were difficult to inter-
pret without an accurate, recorded, baseline physical
examination.

Table 3. Lahoratory Values Obtained Before Lumbar Puncture (N=81)
e
Mean+SD Range Low Values* High Values*
Sodium, mmol/L 138+8.37 117-161 [<135] 24 (30) [>147] 8 (11)
Carbon dioxide, mmol/L 25.8+9.7 9-52 [<22] 21 (26) [>28] 20 (25)
Urea nitrogen, mmol/L of urea (mg/L) 13.3+96 2.5-35.3 [<3.0(8.0)]1(1) [>6.5 (18.0)] 58 (72)
(37+26.9) (7.0-98.9)
Glucose, mmol/L (mo/dL) 11.05+9.71 3.61-52.73 [<3.9(70)] 3 (4) [>6.1 (110)] 57 (70)
(199::175) (65-950)
Calcium, mmol/L (mg/dL) 21+1.0 1.3-3.0 [<2.20 (8.8)] 35 (43) [>2.58 (10.3)] 1 (1)
(collected on 52/81) (8.4+4.0) (5.2-12.0)
Magnesium, mmol/L (mg/dL) 0.33+0.36 0.06-1.1 [<0.80 (1.8)] 22 (27) [>1.20 (3.0)] 0
(collected on 27/81) (0.8+0.88) (0.15-2.7)
Hemoglobin, g/L 122423 53-183 [<115] 28 (35) [>180] 1 (1)
Leukocytes, 10%L 14.9+13.8 4.2-62.1 [<3.2]1(1) [>9.8] 44 (54)

*Data for low values and high values appear in brackets, followed by the number (percentage) of patients.
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Table 4. Results of Additional Diagnostic Tests
Obtained by Lumbar Puncture (N=81)
Test No. (%) of Patients
Chest roentgenogram
No acute changes 48 (62)
Pneumonia 25 (32)
Congestive heart failure 5(6)
Urine culture
Negative culture 36 (51)
>100 000 organisms per milliliter 20 (28)
10 000-100 000 organisms per milliliter 5(7)
1-10 000 organisms per milliliter 6(8)
Yeast 4 (6)
Head computed tomography
Negative examination 46 (90)
Old cerebrovascular accident 5(10)
Blood culture
Negative culture 63 (91)
Escherichia coli 3(4)
Gram-positive 2(3)
Listeria 1(1)

Thirty-seven patients were noted to have baseline con-
fusion before presenting o the hospital. Older adults with
dementia are at high risk of developing delirium, and the
recognition of delirium can be difficult. The acutely con-
fused patient is usually also noisy and restless, but this
presentation could also represent an agitated patient with
dementia. An abrupt change in behavior, with fluctua-
tion in mental status, is common in delirium. Mental sta-
tus assessments must be repeated frequently. Simple in-
terventions may cause dramatic change (eg, control of fever
or administration of fluid may considerably improve a de-
lirtum). In our study, only 24 patients had normal mental
status at the time of hospital discharge. A portion of the
remaining 57 patients included those patients with un-
derlying dementias; however, many older patients with
delirium will not clear their confusion during hospital-
ization. Koponen et al° reported a series of delirium ad-
missions in which the mean duration of the delirious ep-
isode was 20 days (range, 3 to 81 days). Recovery is usually
gradual, with episodes of nocturnal delirium persisting
after apparent recovery during the daytime. '

The 81 cases of delirium and fever reviewed in this
retrospective chart audit are comparable to those in other
series in the literature. In a 1990 article, Francis et al’
reported a prospective study of 50 cases of older patients
with delirium admitted to the general medical units in a
university hospital. Abnormal serum sodium levels, pre-
existing dementia, and fever were all associated with de-
lirium. In this series, only two of the 50 subjects had a
primary intracerebral source for the delirium. This is con-
sistent with our findings that most causes of delirium in
the older, hospitalized patient have a source that origi-
nates outside the central nervous system (CNS). This ap-
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pears to be true even in patients who present with fever
and confusion.

When meningitis occurs in the older patient, the or-
igin is usually bacterial or mycobacterial. Viral meningitis
can occur, but it is less common in the elderly. In the
elderly, the bacterial cause of meningitis includes Strep-
tococcus pneumoniae, aerobic gram-negative bacilli, L mono-
cytogenes, Neisseria meningitidis, and Haemophilus influen-
zae.® Most patients will present with typical symptoms of
fever, headaches, and altered mental status. In one series
comparing older and younger patients with meningitis,
delirium was significantly more common as a presenting
symptom among the older patients.’

The patient with Listeria meningitis in our series was
very ill on initial evaluation, and was unconscious. In ad-
dition to this patient, seven other patients presented with
severely impaired consciousness. In all of these cases, de-
hydration and/or electrolyte disturbances was the likely
cause of the disturbed sensorium.

A number of limitations are inherent in a retrospec-
tive case series. We were not able to study all cases of
delirium, or the cases of delirium and fever in which an
LP was not performed. However, we examined all cases
of delirium and fever that precipitated a decision to ex-
amine the CSF. This group of patients should have the
highest likelihood of meningitis. Reliance on the medical
record to identify cases of delirium and the associated clin-
ical data is a limitation of a retrospective chart audit. It is
possible that some target cases were not identified be-
cause of limited medical record information. Finally, this
study was performed in an urban, tertiary care hospital
and our results may not apply to other clinical settings.
In our hospital, patients with fever and delirium have con-
siderable comorbidity, likely increasing the risk of CNS
infection. In suburban and rural hospitals, fever and de-
lirilum may be even less likely to be associated with
meningitis. :

Our data support the conclusion that in most cases of
delirium and fever in the elderly, a source for the delirium

Table 5. Primary Diagnostic Causes

for Fever and Delirium (N=81)

mrEes moseee

Cause No. (%) of Patients
Urinary tract infections 20 (25)
Pneumonia 18 (22)
Viral/cause not found 14 (17)
Multiple causes 12 (15)
Metabolic/dehydration 11 (14)
Malignancy 2(2)
Listeria meningitis 1(1.25)
Viral meningitis 1(1.25)
Fecal impaction 1(1.25)
Anemia 1(1.25)
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will be found outside the CNS. Examination of CSF is dif-
ficult to justify for all cases of delirium and fever in the older
patient. Several basic questions remain unanswered:

1. Can clinical data be used to identify characteris-
tics of elderly patients with fever and delirium who either
definitely should have a CSF examination on presenta-
tion, or who may forgo this procedure? Our data cannot
answer this question; however, we support the use of di-
agnostic LP in all older patients with delirium without an
identified source for the change in mental status.

2. Does the risk of secondary bacterial meningitis
warrant the use of diagnostic LP in all older patients with
infections outside the CNS and delirium? Gorse et al® found
that in 71 older patients with bacterial meningitis, pneu-
monia was present in 22 (31%) and urinary tract infec-
tions were present in nine (13%). In another series of 48
patients aged 60 years and older with a diagnosis of bac-
terial meningitis, concurrent infections were present in
one half of the patients (eg, pneumonia, tuberculosis, oti-
tis media, or sinusitis).'® However, our data suggest that
in patients with delirium and infections outside the CNS,
the occurrence of concomitant CNS infection is rare. More
research is needed to clarify this issue.

3. Why not perform a diagnostic LP on all older,
delirious patients? As discussed, delirium is a common
problem among older people presenting to the hospital.
A significant majority of these patients will not benefit
from an evaluation of their CSF. It is possible that delays
in the appropriate treatment of the actual cause of the
delirium will occur during the time that an LP and/or an
associated brain-imaging study are being performed. In
addition, agitated, confused, older patients are not easy
subjects for the LP procedure. The use of sedation to per-
form diagnostic procedures in acutely confused older pa-
tients can significantly distort the clinical picture. Trau-
matic LPs are not uncommon in this situation (44 of 79
negative LPs performed in our series had more than
10X 10%L red blood cells) and may lead diagnostic and
treatment plans astray.
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In summary, this retrospective study of 81 episodes
of fever and delirium demonstrated one case of bacterial
meningitis and one case of probable viral meningitis. Both
of these cases had distinctive clinical features. Our data
suggest that most older patients with delirium and fever
have primary sources outside the CNS as the cause of
confusion and may not require a routine evaluation of
their CSF. More research is needed to better define the
characteristics of this group at low risk of CNS disease.
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