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ABSTRACT

ACKGROUND: Hippus is a prominent, repetitive oscillation of the pupils. Although regarded by some as
 normal variant of pupillary unrest, the clinical importance of hippus has not been investigated system-
tically in hospitalized patients.
ETHODS: We conducted a retrospective cohort study of 117 hospitalized patients demonstrating hippus.
o mitigate observer bias, 486 control patients were selected using 2 adjacent admissions by the same
ttending physician before and after each index case. The primary outcomes were mortality during the
dmission and within 30 days of discharge.
ESULTS: Patients with bedside hippus were more likely to die within 30 days of observation (P �.00005).
ndependent risk factors for death by 30 days were altered mental status (odds ratio [OR] 4.11; 95%
onfidence interval [CI], 2.05-8.25, P �.001), hippus (OR 2.99; 95% CI, 1.46-6.11, P � .003), cirrhosis
P � .029), and renal disease (P � .054); angiotensin-system inhibitors were protective (P � .012).
atients with hippus were more likely to have altered mental status (OR 11.23; 95% CI, 6.27-20.09,
 �.001), a history of trauma (OR 3.76; 95% CI, 1.65-8.59, P � .002), cirrhosis (P � .038), renal disease

P � .051), and a history of using iron supplements (P � .016).
ONCLUSION: The recognition of hippus in hospitalized patients is a clinically important predictor of early
ortality.
 2008 Elsevier Inc. All rights reserved. • The American Journal of Medicine (2008) 121, 239-245

KEYWORDS: Altered mental status; Cirrhosis; Hippus; Hospital mortality; Renal disease; Trauma
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ippus is an ancient word, probably derived from the Greek
ord Hippos, meaning horse.1 Clinicians today note the
resence of hippus when observing rhythmic pupillary os-
illations during an examination of the eyes. Typically,
ost physicians recognize this oscillating constriction and

ilation while checking for light reflexes or accommodative
unction.2,3 This is particularly true if the degree of ampli-
ude or frequency is prominent enough to be recognized by
naided clinical observation,4 that is, without the use of
upillographic recordings.5
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ed.2007.09.014
The recognition of hippus has inspired the publication of
nly a few small case series. Thompson et al1 conducted a
lassic review 36 years ago and found an inconsistent as-
ociation of hippus with disease, suggesting the finding
ight be a variant of normal. They argued the distinction

etween normal pupillary unrest and hippus might depend
n observer perspective or perspicacity. Loewenfeld,4 in
ecounting the various meanings of hippus over the centu-
ies, suggests that “pathologic” hippus describes a more
nergetic variant of normal pupillary unrest of uncertain
linical significance. No systematic studies validate or re-
ute the clinical importance of easily detectable hippus in
he setting of hospital illness.

So persuasive was the early opinion of Thompson et al1

hat no major clinical studies of hippus have been reported
ince their requiem. Several small series during the inter-
ening decades purported associations of hippus with dia-
etic neuropathy,6 night blindness,7 Cheyne-Stokes respira-
ion,8 seizures,4 or prolonged exposure to visual display

nits.3 However, many of these small group investiga-
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ions were performed in outpatient settings, and none
ere designed to test clinical significance. Current oph-

halmologic opinion still suggests hippus is a variant of
ormal, seen more readily with fatigue or decreased vig-
lance,9 where nonpathologic alterations in the opposing
ffects of sympathetic and para-
ympathetic stimulation disturb
hythmic balance.

We challenge the modern view
hat all hippus has no clinical im-
ort. Our study is the first to report
hat hospitalized patients with ob-
ious hippus have increased mor-
ality and are more likely to have
irrhosis, trauma, renal failure or
ltered mental status.

ATERIALS AND METHODS

esign
e performed a retrospective, sin-

le-center, cohort study using a
obust electronic medical record.

ith institutional review board
pproval, we searched the entire record, representing more
han 60 million electronic documents of 223,160 hospital
dmissions of adults and children from June of 1995 to June
f 2005 for any mention of hippus.

Our search identified 117 hospitalized patients with hip-
us; medical records were inspected manually to verify its
resence. Recognizing that only prominent or energetic
ippus is likely to be noted at the bedside, we chose this
evel of recognition as a definition.5 To control for observer
ias, patient acuity, and disease covariants based on patients
rom different clinical services, we selected 4 control pa-
ients seen by the same attending physician for each case: 2
dmitted just before and 2 admitted just after each case.
ach medical record for control patients was manually in-
pected to ensure hippus was not present.

ata Collection
e reviewed the medical record for each patient to ascer-

ain demographics, comorbid diagnoses present on admis-
ion, and all admitting medications and discharge diag-
oses. Hospital and 30-day mortality were defined as death
r discharge to hospice during the hospitalization or within
0 days of discharge, respectively. Social security numbers
ere checked for subsequent 30-day mortality in all dis-

harged patients lost to follow-up. We categorized all med-
cations and diagnoses by class. Specific diseases and med-
cations occurring in more than 10 of the cases were
ategorized individually. Alcohol and tobacco use were
onsidered positive if the patient ever consumed either on a
egular basis. Initial mental status was determined using the
dmission history and physical examination. A patient was

CLINICAL SIGNIF

● Our study is the
pupillary hippus
dictor of early
nized in the inp

● Patients with hip
of dying within
compared with c
similar time by t

● Hippus is associ
tal status, cirrho
history of traum
onsidered to have an altered state of consciousness if v
altered mental status” or a synonym for cognitive impair-
ent was recorded on admission.

tatistical Analysis
e used the Fisher exact test for differences in proportions of

demographics and the Student t test
to compare continuous variables af-
ter verifying normal distributions.
Our primary outcomes were hospi-
tal mortality and 30-day mortality
after discharge. Univariate, unad-
justed associations were calcu-
lated as odds ratios (ORs) and
tested via Pearson’s chi-square
statistic. An unconditional multi-
variable logistic regression model
was used to assess mortality ad-
justed for the variables given in
Table 3, as well as age, gender,
and race.10 We confirmed these
analyses with a conditional logis-
tic model, using attending physi-
cian as the matching variable. To
determine the potential causes of

ippus, we used an unconditional multivariable logistic re-
ression model adjusted for the variables given in Table 4.
oodness of fit was assessed by Hosmer-Lemeshow anal-
sis. Survival time was calculated from the time of hospital
dmission and limited to 30 days after admission. Cumula-
ive mortality was estimated with Kaplan-Meier curves and
ested for significance with the log-rank test.

rovider Survey
e sent a 4-question survey to all physicians who had

dmitted hippus cases. This survey included 3 multiple-
hoice questions asking how the provider defined hippus,
nder what conditions it was recognized, and about its
linical implications. A fourth free-response question asked
he provider to list any conditions believed associated with
ippus. We compared their responses with the mortal out-
omes of the patients by using the Fisher exact test.

ESULTS
total of 585 patients (117 cases of hippus and 468 phy-

ician and time-matched controls) were included in our
nalyses. Eighty-six different physicians observed hippus
1-7 patients per physician; only 19 physicians admitted
ore than 1 case); 92% were documented by housestaff and

% were documented by attending physicians in the admis-
ion note. Seventy-five percent of patients were admitted to
medicine service (39% of cases on the adult hepatology

ervice and 12% on the adult general medicine service),
ollowed by neurologic (13.7%), surgical (5.1%), pediatric
4.3%), and ophthalmologic (1.7%) services; both ophthal-
ology admissions had head and eye trauma from motor

CE

to suggest that
independent pre-
lity when recog-
setting.

ad an OR of 2.99
ays of discharge
ls admitted at a
me physician.

ith altered men-
nal disease, and a
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is an
morta
atient

pus h
30 d
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ehicle accidents. The incidence of reported hippus during
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he study interval was 52 per 100,000 admissions. No pa-
ients had hippus documented in more than 1 admission. In
able 1, there were no significant differences in demograph-

cs, alcohol use, or tobacco use between the cases and
ontrols. Sixty-two patients (10.6%, 48 controls and 14
ases, P � .62) were children aged less than 18 years. The
verall age range was newborn to 97 years for controls and
months to 93 years for cases.
Of the 117 patients with hippus, 34 (29%) died during

he hospitalization and 39 (33%) died within 30 days of
ospital discharge. Of the 468 control patients, 42 (9%) died
n the hospital and 54 (12%) died within 30 days of dis-
harge. All hippus deaths were in adults; there were 2 child
eaths in the control group. The average institutional mortality
ate during the same interval was 2.67% (3.06% excluding the
ormal newborn nursery). Patients with hippus had signifi-
antly increased 30-day mortality (Figure; P �.00005). Fifty-
wo percent of controls and 67% of the hippus cases died
ithin 10 days of observation (P � .71).
Table 2 shows the unadjusted risk factors contributing to

0-day mortality. Highly associated risks included hippus

Table 1 Demographics of Patients with Hippus and Controls

Cases
(n � 117)

Controls
(n � 468) P

o. female 50 (43%) 224 (48%) .35
ge (y) 45.8 (1.8) 48.1 (1.0) .27

ace
White 103 (88%) 376 (80%) .22
African-American 10 (9%) 65 (14%)
Other 0 (0%) 8 (2%)
Unknown 4 (3%) 19 (4%)

lcohol use 42 (40%) 162 (37%) .66
obacco use 50 (47%) 192 (44%) .67
ntensive care unit 19 (16%) 95 (16%) 1.00

edical history
Cirrhosis 61 (52%) 147 (31%) .01
Diabetes 28 (24%) 98 (21%) .48
Neurologic* 63 (54%) 192 (41%) .01
Urologic† 12 (10%) 54 (12%) .70
Trauma‡ 24 (21%) 32 (7%) .01
Cardiovascular§ 24 (21%) 127 (27%) .14
Renal� 14 (12%) 79 (17%) .19
Ophthalmologic¶ 9 (8%) 44 (9%) .57

*Composed primarily of current or history of delirium (32%), seizures
(23%), and stroke (10%).

†Composed primarily of benign prostatic hypertrophy (18%), incon-
tinence (14%), and prostate cancer (8%).

‡Composed primarily of closed head injuries (34%), motor vehicle
crashes with no documentation of specific head trauma (28%), and
gunshot wounds (13%). There were 2 cases (4%) of eye trauma.

§Composed primarily of coronary artery disease (36%), congestive
heart failure (14%), and atrial fibrillation (11%).

�Composed primarily of nondialysis chronic renal failure (40%), acute
renal failure (16%), nephrolithiasis (18%), and dialysis (13%).

¶Composed primarily of cataracts (34%), glaucoma (23%), and blind-
1
ness (11%).
OR 3.83; 95% confidence interval [CI], 2.30-6.33,
�.0001), altered mental status (OR 4.24; 95% CI, 2.60-

.95, P �.0001), and cirrhosis (OR 2.73; 95% CI, 1.70-

.41, P �.0001). Weaker associations were seen with alco-
ol use (P � .042) and renal disease (P � .041). Age also
ffected inpatient mortality (OR 1.022 per year of age; 95%
I, 1.009-1.036, P � .001) and 30-day mortality (OR 1.027
er year of age; 95% CI, 1.014-1.039, P �.001). Altered
ental status was a predictor of hospital death in patients
ith cirrhosis (OR 3.83; 95% CI, 1.89-7.81, P �.001) and
atients without cirrhosis (OR 6.00; 95% CI, 2.77-13.01,

�.001). Cirrhosis was not associated with neurologic
isease (OR 0.82; 95% CI, 0.59-1.16, P � .272). Other
nadjusted risk factors not shown in Table 2 were not
ignificant (see Table 3 for a complete list).

Table 3 shows the adjusted risk factors contributing to
ospital and 30-day mortality. Altered mental status, hip-
us, and age were the only markers for increased risk of
oth hospital and 30-day mortality in all models. The most
ronounced effect for each was on hospital mortality. Cir-
hosis was predictive of adjusted hospital mortality (OR
.05; 95% CI, 1.12-8.31, P � .029; Table 3). Renal disease
as weakly predictive of 30-day adjusted mortality (P �

054). Both models showed satisfactory fit by the Hosmer-
emeshow test.

A conditional logistic model (model not shown) control-
ing for physician confirmed these data. In this model,
ippus was the strongest predictor of hospital mortality (OR
.84; 95% CI, 1.88-12.51, P � .001) and remained a strong
redictor of 30-day mortality (OR 2.89; 95% CI, 1.35-6.20,
� .006); however, the magnitude of this risk factor and its

ssociated statistical significance are reduced because of the
onfounding effects of the attending physician and other
ovariates on mortal risk. Altered mental status predicted
oth hospital (OR 3.17; 95% CI, 1.25-8.01, P � .015) and
0-day mortality (OR 3.12; 95% CI, 1.45-6.69, P � .003).
ge was also associated with hospital (OR 1.08 per year;
5% CI, 1.04-1.13, P �.001) and 30-day mortality (OR
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Figure Cumulative mortality of patients with hippus versus
controls. Data are plotted as a Kaplan-Meier mortality curve.
.05 per year; 95% CI, 1.02-1.08, P �.001).
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Ophthalmologic diseases, angiotensin-system inhibitors
including both angiotensin-converting enzyme inhibitors
nd receptor blockers), aspirin, iron use, and anti-epileptics
ere each weakly protective when cases and controls were
ooled for unadjusted or adjusted risk. Patients with cirrho-
is were less likely to be receiving angiotensin-system in-
ibitors (OR 0.4; 95% CI, 0.24-0.67, P � .001) than those
ithout cirrhosis but also had a lower prevalence of cardio-
ascular disease. Lactulose, a prominent risk factor for
eath in the univariate analysis, was not significant when
djusted for other risk factors. A subgroup analysis of cases
or mortality did not show any benefit for specific treat-
ents (data not shown).
Table 4 demonstrates the unadjusted and adjusted risk

actors contributing to hippus. In the adjusted analysis,
ltered mental status was the strongest association (OR
1.23, P �.001), but trauma (OR 3.76, P � .002), cirrhosis
P � .038), renal disease (P � .051), and use of iron (P �
016) were also associated. Altered mental status, trauma,
nd cirrhosis were also associated with hippus by unad-
usted logistic regression (P �.001); neurologic disease and
se of lactulose or spironolactone were associated by uni-
ariable analysis but not when adjusted for other factors.
here was no association with ophthalmologic diseases by

Table 2 Unadjusted Risk of 30-day Mortality Among Study Sub

isk Factor

No. of Patients

With
Risk Factor

Without
Risk Facto

rominent hippus 117 468
ltered mental status 202 383
lcohol use 204 381
obacco use 242 343

edical history
Cirrhosis 208 377
Diabetes 126 459
Neurologic 254 331
Urologic 49 536
Trauma 54 531
Cardiovascular 149 436
Renal 91 494
Ophthalmologic 53 532

edications
Antiarrhythmics 12 573
Beta-blockers 117 468
Angiotensin-system inhibitors 103 482
Aspirin 68 517
NSAIDs 44 541
Lactulose 104 481
Spironolactone 132 453
Opiates 107 478
Iron 33 552
Antiepileptics 72 513

OR � odds ratio; CI � confidence interval; NSAID � nonsteroidal an
ither univariate or multivariable analysis. g
On the provider survey (n � 47, 67% response rate),
0% and 42% of the physicians defined hippus as any
arge amplitude oscillation and as any detectable pupil-
ary oscillation, respectively. Sixty-four percent indi-
ated they diagnosed hippus under any light condition in
he hospital. Only 39% thought hippus suggested a poor
rognosis, although none considered hippus a favorable
nding. Physicians caring for patients with hippus who
ied were no more likely to suggest that hippus indicated
poor prognosis (33% in patients who died, 45% in

atients who lived, P � .32). Forty-three percent of the
espondents suggested various encephalopathies associ-
ted with hippus.

ISCUSSION
here is a strong association of hippus to mortality among
atients admitted to the hospital. The adjusted OR for 30-
ay mortality is 2.99 (P � .003), indicating both statistical
nd clinical significance. A search of a comprehensive elec-
ronic medical record system allowed us to analyze a large
umber of hospitalized cases during a decade, despite the
arity of this finding. Hippus was second only to altered
ental status as an independent predictor of mortality,

ith Hippus and Other Risk Factors

No. of Deaths

OR (95% CI) P
With
Risk Factor

Without
Risk Factor

39 54 3.83 (2.30-6.33) �.0001
59 34 4.24 (2.60-6.95) �.0001
41 52 1.59 (0.99-2.55) .0420
40 53 1.08 (0.67-1.74) .7257

52 41 2.73 (1.70-4.41) �.0001
24 69 1.33 (0.76-2.27) .2749
38 55 0.88 (0.55-1.42) .5872
10 83 1.40 (0.60-2.99) .3670
11 82 1.40 (0.62-2.90) .3454
29 64 1.40 (0.83-2.33) .1680
21 72 1.76 (0.96-3.11) .0415
2 91 0.19 (0.02-0.75) .0114

2 91 1.06 (0.11-5.09) .9413
17 76 0.88 (0.46-1.58) .6511
5 88 0.23 (0.07-0.58) .0007
6 87 0.48 (0.16-1.15) .0897
5 88 0.66 (0.20-1.74) .3924

28 65 2.36 (1.36-4.00) .0007
27 66 1.51 (0.88-2.53) .1037
24 69 1.71 (0.97-2.95) .0409
4 89 0.72 (0.18-2.12) .5414
3 90 0.20 (0.04-0.65) .0036

mmatory drug.
jects w

r

reater than the risks associated with cardiovascular disease,
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243Denny et al Clinical Hippus Revisited
iabetes, or renal disease. Obvious hippus, observed at the
edside, can no longer be viewed as a physiologic finding of
ittle clinical relevance. Our conclusion is the first to be
ased on an analysis of hospitalized patients; most prior
roup studies were smaller outpatient investigations in
ealthier populations. In fact, there are only 26 abstracts
atching a hippus query to MEDLINE.11

Others previously argued that recognition of hippus may
epend on the observer.1,4 Although our study does not
uggest an exact operational definition of hippus, identifi-
ation of bedside hippus prominent enough to have a phy-
ician enter this finding into the medical record provides a
easonable measure.5 Physicians in this study defined hippus
s large amplitude pupillary oscillations, typically under any
ight condition, that were more striking than what might be
alled a normal variant. Controlling for physician, time, and
rior expected mortality by service lessens observer bias and
ncreases the comparability of cases and controls with respect
o other clinically relevant risk factors. This was particularly
mportant in this study, because several of the physicians prin-
ipally work in trauma or intensive care units.

The average hospital mortality of our control patient pop-

Table 3 Adjusted Mortal Risks Associated

Hospital

OR (95%

Hippus 3.53 (1
Altered mental status 4.68 (2
Alcohol use 2.12 (1
Tobacco use 0.66 (0

Medical history
Cirrhosis 3.05 (1
Diabetes 0.72 (0
Neurologic 0.70 (0
Urologic 2.06 (0
Trauma 2.01 (0
Cardiovascular 1.28 (0
Renal 2.27 (0
Ophthalmologic 0.09 (0

Medications
Antiarrhythmics 11.00 (1
Beta-blockers 0.67 (0
Angiotensin-system inhibitors 0.09 (0
Aspirin 0.14 (0
NSAIDs 2.51 (0
Lactulose 0.78 (0
Spironolactone 0.53 (0
Opiates 2.34 (1
Iron 0.04 (0
Antiepileptics 0.25 (0

OR � odds ratio; CI � confidence interval; N
*The ORs for the risk factors in this table are

race, surgical history, pulmonary disease, noncirrh
tologic disease, oncologic history, and other curre
ursodiol, antithrombotic agents, antipsychotics,
lation (9%) was higher than the institutional mortality rate a
3.06%) during the same time period of this study. Thus, the
atient populations cared for by physicians who recognize
ippus have an increased risk of death at baseline because of
elatively high severity or complexity of disease. Had the
ortality of the control population been at our institutional

aseline, the OR of mortality would be 13.28 for patients
ith hippus. Because hippus is an independent risk factor

or increased mortality, even among patients with above-
verage risk, the recognition of hippus in the inpatient
etting has ominous and confirmatory implications for
rognosis.

Several limitations caution interpretation of our results.
ecause this was a retrospective cohort study, we were not
ble to prospectively define the criteria for hippus. Observ-
rs may be more likely to scan for hippus in sicker patients,
nd some physicians may be more conscientious about
upillary examinations when suspicious of advanced ill-
ess. Hippus was also reported infrequently in our hospi-
alized patients and may have been underreported because
f prior assumptions in the literature about its relevance.
efore this data collection, however, the clinical implica-

ions of hippus had not been studied in hospitalized patients

ippus and Other Risk Factors*

lity 30-day Mortality

P OR (95% CI) P

75) .002 2.99 (1.46-6.11) .003
.21) �.001 4.11 (2.05-8.25) �.001
40) .043 1.61 (0.83-3.13) .160
35) .252 0.65 (0.34-1.24) .190

31) .029 1.76 (0.72-4.31) .214
58) .409 1.00 (0.50-1.99) .998
43) .331 0.83 (0.44-1.56) .568
48) .218 1.55 (0.56-4.30) .403
70) .187 1.56 (0.58-4.18) .377
98) .565 1.52 (0.72-3.20) .268
49) .068 2.16 (0.99-4.70) .054
82) .033 0.13 (0.03-0.65) .013

.12) .023 3.42 (0.45-25.82) .234
70) .401 0.91 (0.41-2.02) .820
48) .005 0.23 (0.07-0.73) .012
73) .019 0.34 (0.11-1.09) .070
82) .151 1.43 (0.45-4.57) .544
94) .596 1.31 (0.59-2.91) .506
37) .189 0.57 (0.25-1.31) .187
07) .031 1.80 (0.90-3.61) .096
50) .012 0.26 (0.06-1.14) .074
11) .068 0.16 (0.04-0.67) .012

nonsteroidal anti-inflammatory drug.
eously adjusted for each other and age, gender,
strointestinal disease, infectious disease, hema-
ications, including diuretics by class, antibiotics,
ressants, and proton pump inhibitors.
with H

Morta

CI)

.61-7.

.14-10

.03-4.

.32-1.

.12-8.

.32-1.

.35-1.

.65-6.

.71-5.

.55-2.

.94-5.

.01-0.

.39-87

.27-1.

.02-0.

.03-0.

.71-8.

.31-1.

.20-1.

.08-5.

.00-0.

.05-1.

SAID �
simultan
otic ga
nt med
nd therefore should not have biased physicians to docu-
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ent hippus more frequently when they believed their pa-
ients were at increased risk of death. Our survey results
upport this conclusion; physicians caring for patients with
ippus who died were no more likely to think hippus was a
egative prognostic sign. Alternatively, physicians who are
amiliar with pupillary abnormalities in systemic condi-
ions, such as the sluggish pupils in diabetes, may be biased
o suspect pupillary abnormalities in certain diseases. How-
ver, we specifically controlled for observer bias and co-
orbid diseases.
Although prior knowledge of potential historical associ-

tions of hippus with selected diseases might confound its
ecognition, our findings suggest the presence of different
omorbidities than that expected.1-9 We also were not able
o assess the severity of illness for cardiovascular disease,
irrhosis, or trauma in our study. By including medications
y class, we have attempted to adjust for some of this
ariability, but more formal predictors of severity (eg, the
odel for End-Stage Liver Disease scores12) would likely

trengthen the associations with mortality.
We found no evidence of neurologic or ophthalmologic

iseases previously associated with hippus.13 Several cen-
uries ago physicians recognized the presence of hippus as a
rave sign.4 Pupillary signs reflect the general state of a
atient and can sometimes herald endogenous intoxications

Table 4 Unadjusted and Adjusted Logisti

Unadjusted OR (

Altered mental status 10.60 (6.42-17.7
Alcohol use 1.06 (0.67-1.64
Tobacco use 1.07 (0.70-1.65

Medical history
Cirrhosis 2.38 (1.54-3.67
Diabetes 1.19 (0.71-1.96
Neurologic disease 1.69 (1.10-2.60
Genitourinary disease 0.53 (0.18-1.31
Trauma 3.45 (1.83-6.41
Cardiovascular disease 0.66 (0.38-1.11
Renal disease 0.63 (0.31-1.19
Ophthalmologic 0.80 (0.33-1.73

Medications
Antiarrhythmics 0.36 (0.01-2.51
Beta-blockers 0.85 (0.48-1.46
Angiotensin-system
inhibitors

0.58 (0.29-1.08

Aspirin 0.84 (0.40-1.66
NSAIDs 0.38 (0.10-1.08
Lactulose 2.61 (1.58-4.27
Spironolactone 1.72 (1.06-2.76
Opiates 1.46 (0.85-2.43
Iron use 2.43 (1.05-5.36
Antiepileptics 0.78 (0.37-1.53

OR � odds ratio; CI � confidence interval; N
*All factors from Table 3 analyzed in a multiv
rom metabolic dysfunction, particularly in liver or renal b
isease. We found an association in patients with altered
ental status and liver or kidney disease. In our search of

he modern literature, we found case reports of hippus with
ltered mental status14 and hepatic encephalopathy.15 The
ssociation with iron use is unexpected, although iron de-
ciency can increase serum catecholamine levels,16 possi-
ly exaggerating normal pupillary oscillations. The weak
ssociation with opiate use may be a result of its effect on
upil size, aiding visualization or opposing sympathetic
ctivity. Other medications did not associate with hippus.

Although our study was not designed to assess treatments,
he use of angiotensin-system inhibitors and anti-epileptics
educed adjusted hospital and 30-day mortality. The effect of
ngiotensin-system inhibitors persisted even if those patients
ith any cardiovascular disease were excluded. The protective

ole of anti-epileptics may be exaggerated because of the use of
hese medications for neuropathic pain syndromes.

We collected these data to generate new hypotheses regard-
ng the clinical utility of hippus at the bedside. Hippus is an
ndependent risk factor for death. In an era of expensive test-
ng, recording the presence of hippus costs nothing for the
rovider or patient, yet may focus clinical care on immediate
rognosis more than a history of diabetes or cardiovascular dis-
ase. We suspect that hippus is underreported and largely ignored

ssion of Factors Associated with Hippus*

I) P Adjusted OR (95% CI) P

�.001 11.23 (6.27-20.09) �.001
.795 0.71 (0.37-1.38) .312
.737 1.28 (0.70-2.35) .428

�.001 2.52 (1.05-6.01) .038
.481 1.19 (0.62-2.31) .604
.011 0.91 (0.52-1.60) .740
.156 0.55 (0.17-1.75) .309

�.001 3.76 (1.65-8.59) .002
.107 0.76 (0.36-1.61) .478
.138 0.43 (0.18-1.00) .051
.565 1.60 (0.63-4.09) .327

.307 0.35 (0.03-4.47) .422

.535 0.89 (0.41-1.91) .758

.073 1.00 (0.42-2.38) .997

.606 1.37 (0.52-3.63) .521

.060 0.31 (0.08-1.23) .097
�.001 0.97 (0.43-2.21) .946

.018 0.73 (0.32-1.67) .451

.134 1.97 (1.00-3.90) .050

.016 3.66 (1.27-10.54) .016

.450 0.76 (0.32-1.77) .520

nonsteroidal anti-inflammatory drug.
logistic model.
c Regre

95% C

7)
)
)

)
)
)
)
)
)
)
)

)
)
)

)
)
)
)
)
)
)

SAID �
ecause of a lack of awareness or a belief that it is unimportant.13
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iven our results, we suggest that hippus in hospitalized patients
s clinically relevant and deserves more consideration.
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