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Abstract: Background: Cellulitis is often a recurring infection resulting in hospitalizations. In patients with cirrhosis,
gram-negative bacilli may be causative.
Methods: Retrospective chart review of patients admitted to a dedicated Liver Unit in a tertiary referral center. Risk factors, characteristics and antibiotic treatment of patients with cirrhosis and edema complicated by cellulitis were compared
to similar patients without cellulitis. We compared the frequency of cellulitis to that of spontaneous bacterial peritonitis in
the same cohort. Our study is the largest case series focusing on the factors which predispose patients with cirrhosis to cellulitis.
Results: Of 145 consecutive patients who were admitted to this unit during 1 year’s time, 19.3% were diagnosed with cellulitis compared to 4.1% diagnosed with spontaneous bacterial peritonitis. Cellulitis recurred in 21.4% of our patients.
Significant risk factors for cellulitis included history of trauma or break in the skin barrier, homelessness, body mass index on admission and subjective degree of ascites and edema. Hospital stay was four days longer in patients with cellulitis, although this finding was not statistically significant. The duration of intravenous antibiotic treatment was 11.9 days.
Conclusions: The incidence and recurrence rates of cellulitis in patients with cirrhosis and edema are very high and appear
to be higher than those of spontaneous bacterial peritonitis in the current era. The diagnosis of cellulitis remains a clinical
one as laboratory values and body temperature may not reveal the diagnosis and wound cultures are not usually helpful.
Optimal antibiotic treatment warrants further delineation as continued intravenous antibiotic treatment may prolong hospitalization.

INTRODUCTION
Although approximately 75% of all infections in patients
with cirrhosis are caused by gram-negative organisms, it is
commonly assumed that skin infections are most likely
caused by gram-positive organisms [1, 2]. Staphylococcus
aureus and Streptococcus pyogenes are responsible for the
majority of cellulitis cases in patients without cirrhosis [1,
2]. Gram-negative infections are considered in perianal cellulitis, immunocompromised patients [3, 4] and patients with
nephrotic syndrome [5]. There are several case studies [6-10]
and one case series [11] of gram-negative cellulitis in patients with cirrhosis. Although penicillins are currently accepted as first-line treatment for group A Streptococcus cellulites [12], broader coverage should probably be considered
in resistant cellulitis in patients with cirrhosis. Our study is
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the largest case series focusing on the factors that predispose
patients with cirrhosis to cellulitis.
METHODS
A retrospective chart review from September 2000
through September 2001 was performed investigating cellulitis in a population of patients with ascites due to cirrhosis.
Cellulitis was defined by the presence of erythema, warmth
and swelling. The control population was identified through
a chart review of all patients admitted to one team of our
liver unit. The control population was defined by ascites due
to cirrhosis and without a past medical history of cellulitis.
We compared categorical variables between groups using a
chi-square analysis. We used the Mann Whitney U test for
continuous variables. A p-value less than 0.05 was considered to indicate statistical significance. This study was approved by the institutional review board of Rancho Los
Amigos.

2008 Bentham Open

Cellulitis in Patients with Cirrhosis and Edema

The Open Gastroenterology Journal, 2008, Volume 2

RESULTS
Sixty-one control patients were identified, but of these 3
had ascites secondary to etiology other than cirrhosis, 7 had
cellulitis in the past, 3 had developed spontaneous bacteremia of unknown etiology and 16 charts could not be found.
A chart review was performed on the remaining 32 charts.
Etiology of Cirrhosis
Our cellulitis and control population groups were similar
with a non-significant difference found between age, gender,
race and etiologies of cirrhosis which included alcohol, nonalcoholic steatohepatitis (NASH), hepatitis B and hepatitis C
(Table 1). The population was predominantly male in both
groups and alcohol appeared to be the most common etiology of cirrhosis. Sites of infection varied with the most
common site being the lower extremity (Table 2).
Table 1.

Baseline Characteristics of Study Population

Age

Control

p-Value

48.8

46.72

0.79
0.11

Male

26

25

Female

2

7

Table 3.

Risk Factors
Cellulitis

Control

History/evidence of trauma

17

n/a

Diabetes

6

3

0.17

HIV

3

0

0.06

Years of Alcohol use

22.5

18.4

0.12

Prior Decompensations

2.2

1.8

0.15

Homeless

13

4

0.004

28.9

26.3

0.04

Discharge BMI

26.1

23.8

0.07

Laboratory Data
Comparison of admission laboratory data was extensive
and did not yield a significant difference between the two
groups (Table 4).
Admission Laboratory Data

0.56

Hispanic

21

20

Caucasian

6

5

African American

1

3

Asian Pacific Islander

1

3

p-Value

Admission BMI

Table 4.

Race

Etiology of Cirrhosis
Alcohol

25

29

0.86

Hepatitis B

6

10

0.20

Hepatitis C

14

12

0.38

Alcohol and Hepatitis C

7

4

0.21

NASH

6

3

0.19

Table 2.

found in admission body mass index, BMI, and homelessness.

HIV= Human Immunodeficiency Virus; BMI= Body Mass Index.

Cellulitis

Gender

25

Site of Infection

Cellulitis

Control

p-Value

Leukocytes

8.5

8.6

0.81

Hemoglobin

10.9

10.9

0.84

Platelet

141.4

146.4

0.39

Sodium

134

133

0.65

Blood Urea Nitrogen

19.8

17.3

0.53

Creatinine

0.98

1.1

0.65

Protime

16.3

17.3

0.40

International Normalized Ratio

1.56

1.67

0.42

Total Bilirubin

4.7

6.4

0.46

Albumin

2.13

2.15

0.82

Ascitic fluid total protein

1.44

1.66

0.31

Serum Ascites-Albumin Gradient

1.54

1.49

0.48

Trunk

6

Lower Extremity

17

Upper Extremity

3

Objective Assessment

Scrotum

2

Objective assessments upon admission included maximum temperature, altered mental status, body mass index,
Child-Pugh score, icterus, degree of edema and presence of
erythema. Degree of ascites and edema was significantly
higher in the cellulitis group.

Risk Factors
Predisposing risk factors such as evidence or history of
trauma, admission and discharge body mass index, tinea pedis, Human Immunodeficiency Virus (HIV) status, diabetes,
homelessness, years of alcohol use and number of prior decompensations were compared (Table 3). Portal of entry was
identified or history of blunt trauma was obtained in 17 of
the 28 cellulitis cases. Documentation of tinea pedis was not
available in most of the charts. A significant difference was

Twenty-seven patients with cellulitis had noticeable
erythema.
Subjective Assessment
Seventeen of the 28 cellulitis patients complained of pain
at the site of infection.
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Wound and Blood Cultures
Wound cultures were performed on three cellulitis patients. One patient’s culture was negative but one patient
grew Enterobacter cloacae and one Pseudomonas respectively. Blood cultures were negative in 5 out of 5 patients
with cellulitis.
Treatment
Cellulitis patients received a mean of 11.9 days of intravenous antibiotic treatment (Table 6). Fourteen patients with
cellulitis were treated with more than one class of antibiotic
during their hospital course. First-generation cephalosporins
were the most frequently used (Table 7). Diuretic treatment
was greater in patients with cellulitis. Although patients with
cellulitis required a greater number of days on higher dose
diuretics, this difference was not significant. Hospital stay
was greater by 4 days in the cellulitis patients compared to
controls but this difference was not found to be significant.
Table 5.

Admission Clinical Assessment

fined level of statistical significance. Higher doses of diuretics
were used more frequently in the cellulitis group although there
was not a statistically significant difference. It is well known
that peripheral edema is a risk factor for cellulitis [17]. Increased edema or fluid retention results in increased patient
weight. If there is an increased risk in cellulitis in cirrhotics, it
is unclear if this reflects the degree of edema, increased dry
weight, or both.
Table 7.

Selection of Antibiotic Treatment
Antibiotic

First-Generation Cephalosporin

Number of Patients *
17

Second-Generation Cephalosporin

1

Third-Generation Cephalosporin

5

Fourth-Generation Cephalosporin

1

First-Generation Penicillin

0

Second-Generation Penicillin

3

Third-Generation Penicillin

6

Fourth-Generation Penicillin

4

First-Generation Fluoroquinolone

0

Cellulitis

Control

p-Value

99.9

99.9

0.90

Second-Generation Fluoroquinolone

0

12

10

0.35

Third-Generation Fluoroquinolone

6

Temperature
Altered Mental Status
Body Mass Index

28.9

26.3

0.04

Fourth-Generation Fluoroquinolone

0

Child Pugh Score

10.1

10.0

0.68

Cleocin

1

Icterus

22

18

0.07

Vancomycin

4

Degree of ascites

2.3

1.5

0.03

Aminoglycoside

1

Degree of edema

2.1

1.5

0.04

Metronidazole

4

*Includes patients who were on more than one antibiotic.

Table 6.

Duration of Antibiotic and Diuretic Treatment and
Length of Hospitalization
Days of

Cellulitis

Control

p-Value

Intravenous antibiotic treatment

11.9

N/A

N/A

Oral antibiotic treatment

4.1

N/A

Diuretic treatment

17.1

11.3

0.03

Higher Dose Diuretic

7.3

4.4

0.15

Intravenous treatment

11.9

3.9

0.0003

Length of Hospitalization

22.3

18.3

0.26

Intravenous treatment: includes antibiotic and diuretic treatment.
Higher Dose Diuretic: Furosemide dose greater than 40 mg/d and/or Spironolactone
dose greater than 100 mg/d.

DISCUSSION
Although cellulitis is a relatively common disorder, its exact etiology is unknown [13]. It is particularly important to
identify risk factors in patients with cirrhosis to prevent recurrent hospitalizations. Although lymphedema is recognized as a
risk factor for recurrent cellulitis [14], we believe that edema in
the setting of cirrhosis should be considered as well.
Several studies have shown that the BMI is a risk factor for
developing cellulitis [15, 16]. We noted that admission body
mass index was significantly higher in the cellulitis patients
compared to controls at 28.9 and 26.3. At time of discharge, the
BMI was higher in the cellulitis group compared to control
group. This difference approached but did not reach our de-

Tinea pedis has been shown to be a risk factor for cellulitis
[14]. Although we considered tinea pedis as a risk factor, this
risk factor was not consistently recorded in our chart review
preventing our analysis.
Homelessness was a significant risk factor present in 46%
of our cellulitis group compared to 12.5% of our controls. This
is most likely reflective of a combination of risk factors which
would include lack of general hygiene, greater risk for trauma
and poor medical care.
Diabetes, hepatitis B and C infection, and HIV were not
found to be significant risk factors in our study. Previous studies have identified diabetes as a risk factor [19, 20] while a
recent case review did not [14]. Our review may have been too
small to provide enough power to detect a difference. While
our review was not able to identify hepatitis C viral infection as
a risk factor, a much larger case control series comparing
34,204 HCV infected patients with 136,816 control subjects
found a significantly higher incidence of cellulitis amongst the
HCV population [21].
Although an increased risk of bacteremia has been seen in a
higher Child-Pugh class, our study did not the Child-Pugh
score to be a significant variable [22].
A diagnosis of cellulitis based on objective assessment of
laboratory data, blood cultures and temperature may be complicated in patients with cirrhosis where the hospital presentation is often in the setting of alcoholic hepatitis. Although a
prior study identified hypoalbuminemia and renal insufficiency
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as risk factors for prolonged hospitalizations in patients with
cellulitis, our study did not identify significant differences in
laboratory variables between the two groups [23]. The maximum temperature was the same in the cellulitis and control
group. Apyrexial presentation of cellulitis has been noted in
other studies [12] and does not appear to be a reliable method
to confirm the diagnosis of cellulitis. Blood cultures were negative in the 5 patients with cellulitis cases tested.
It has been documented that wound cultures are not helpful
in the diagnosis of cellulites [24, 25]. As the organism in the
normal host tends to be gram-positive, contamination compounded by poor aspirate yield, makes the procedure less helpful. Corredoira et al. have suggested that in patients with cirrhosis, wound cultures may be helpful in identifying an unexpected gram-negative organism infection [1] Wound cultures
were collected from three cellulitis patients. Wound culture
was negative in one patient but the other two cultures yielded
Enterobacter cloacae and Pseudomonas. As patients with cirrhosis are subject to recurrent hospitalizations, an additional
consideration would be the increased risk of colonization by a
methicillin resistant pathogens such as MRSA [26]. In the setting of cirrhosis, wound cultures may be helpful in identifying
an infection by a gram-negative organisms or MRSA.
First-generation cephalosporins and third-generation penicillins were the most commonly selected first-line antibiotic
treatment. Cephalexin and ampicillin-sulbactam were the most
common choice in each class. Both generations provide gramnegative coverage. However, in patients who appeared to have
a delayed resolution of signs and symptoms of cellulitis, antibiotic treatment was usually changed to fluoroquinolones. The
average length of intravenous antibiotic treatment was 11.9
days. This duration of treatment appears quite long when compared to a 5.6 day treatment course in recent study of 332 hospitalized patients with cellulitis [23]. Whether it is necessary or
appropriate to change from intravenous to oral treatment after
this clinical resolution occurs is unclear. Intravenous antibiotic
therapy may be prolonged leading to a longer hospital stay.
In summary, in the current era, cellulitis appears to be more
common than SBP. An increase in awareness of this complication of advanced cirrhosis may lead to early treatment and improved outcomes. As the duration of hospitalization and cost of
antibiotics are major factors in cost of treatment in hospitalized
patients with cellulitis, further delineation of optimal treatment
in patients with cirrhosis and cellulitis is warranted [26].
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