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Abstract

Introduction: Due to impairment of immunity and metabolism, cirrhotic patients are prone to infection, osteoporosis, and
osteonecrosis. However, it is unknown if cirrhotic patients are prone to native septic arthritis (NSA).
Aim: To assess the occurrence of NSA between cirrhotic and non-cirrhotic patients.

Material and methods: We used the Taiwan National Health Insurance Database to enrol 35,106 cirrhotic patients and
33,457 non-cirrhotic patients from January 1, 2004 to December 31, 2004. The medical record of each patient was individually
followed for a 3-year period.

Results: There were 341 (0.5%) patients having NSA in a follow-up period of 3 years: 214 cirrhotic and 127 non-cirrhotic
patients. The incidence density of hospitalisation for NSA was 2.03 episodes/1000 person-years in cirrhotic patients, and
1.27 episodes/1000 person-years in non-cirrhotic patients. After adjustment for age, gender, and other comorbid disorders,
Cox’s regression analysis showed that cirrhotic patients had a higher occurrence of NSA than non-cirrhotic patients(hazard ratio
(HR) = 1.51, 95% confidence interval (Cl) = 1.19-1.90; p = 0.001). The patients with complicated cirrhosis were more prone to have

NSA than those with non-complicated cirrhosis (HR = 1.46, 95% Cl = 1.09-1.96, p = 0.011).
Conclusions: This analysis demonstrates that cirrhotic patients have a higher risk of NSA, particularly those with complicated

cirrhosis.

Introduction

Septic arthritis, also called infectious arthritis, is in-
flammation of a joint caused by bacterial, viral, or fun-
gal infection. The pathogens can enter into the joint
capsule via direct penetration by traumatic injuries or
surgical procedures, or via a haematogenous route [1,
2]. The yearly incidence of septic arthritis varies from
2 to 10 per 100,000 patients in the general population
[3, 4]. The incidence is doubled in the elderly, especially
among those who have underlying medical conditions
such as diabetes mellitus (DM), malignancy, chronic re-
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nal failure (CRF), rheumatoid arthritis (RA), alcoholism,
stem cell transplant recipients, and acquired immune
deficiency syndrome (AIDS) [2-12]. The affected joints
for native septic arthritis (NSA) often have pre-existing
damage, including traumatic injuries or degeneration
[1,9,10].

Cirrhosis is defined histologically as a diffuse hepat-
ic process characterised by fibrosis and the conversion
of normal liver architecture into structurally abnormal
nodules. When patients have cirrhosis, they are prone
to have variable infectious diseases, especially bacterae-
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mias [13]. This is attributed to intestinal bacterial over-
growth and translocation, impaired phagocytosis, poor
opsonisation capacity, porto-systemic shunting, and low
complement levels in cirrhotic patients [14-16]. In addi-
tion, cirrhotic patients are prone to have osteoporosis
and osteonecrosis due to poor cholecalciferol absorp-
tion through the intestine, poor activation of vitamin D,
chronic hypogonadism, and overexpression of interleu-
kin-6 [17-19]. However, there has been no study to con-
firm that liver cirrhosis is a significant risk factor for NSA
due to low incidence of NSA in the general population.

We used the Taiwan National Health Insurance Da-
tabase to enrol a large population of cirrhotic patients
and comparison patients. We followed the patients for
a 3-year period to compare the occurrence of NSA in
both groups. To the best of our knowledge, this is the
first study to ascertain if cirrhosis is a risk factor for the
occurrence of NSA.

Material and methods
Database

In 1995, the National Health Insurance (NHI) pro-
gram started in Taiwan. Currently, the National Health
Insurance Bureau (BNHI) covers more than 98% of the
Taiwan population. All contracted medical institutions
must provide medical records to the BNHI for medical
payment of patient hospitalisation. According to the
regulations governing the review of the medical ser-
vices, the BNHI reviews reimbursement claims filed by
contracted medical institutions and screens the type,
volume, quality, and appropriateness of medical ser-
vices provided under the NHI program. These medical
records are established as a database, the National
Health Insurance Research Database (NHIRD), which
is maintained by the BNHI and the National Health
Research Institute (NHRI). The dataset in the current
study is from this database, which includes all diagnos-
tic coding information of hospitalised patients in Tai-
wan. In order to protect the privacy of the patients, the
researchers signed a guarantee to protect the patients’
privacy. The present study was approved by the NHRI,
and its agreement number is 99247.

Study sample

This is a retrospective cohort study. The discharged
patients with a primary or accessory diagnosis of cir-
rhosis of the liver [International Classification of Diseas-
es, 9th Revision, Clinical Modification (ICD-9-CM) code
571.2, or 571.5] from January 1, 2004 to December 31,
2004 were identified from the database. Cirrhotic pa-
tients who had had septic arthritis or received total hip
replacement or total knee replacement before the time
of enrolment for the following study were excluded. In

Taiwan National Health Insurance, cirrhotic patients can
get a certification to reduce their payments for hospi-
talisation when they are diagnosed with refractory as-
cites, episodes of oesophageal/gastric variceal bleeding,
or hepatic encephalopathy. When cirrhotic patients use
certifications to reduce their payment for hospitaliza-
tions, we can identify them from the database. They
were considered to have complicated cirrhosis [20,
21]. Patients less than 30 years of age were excluded
because their causes of cirrhosis were often different
from adult cirrhotic patients. Patients with missing or
incomplete basic data were excluded. Patients with au-
toimmune disease-related cirrhosis, like primary biliary
cirrhosis, autoimmune hepatitis, and primary sclerosing
cholangitis, were excluded.

In total, 35,221 adult cirrhotic patients without base-
line septic arthritis and prosthetic joints were enrolled
in this study. The comparison group was composed of
other patients in a database of 40,769 hospitalised
non-cirrhotic patients. We excluded the patients with
baseline septic arthritis or prosthetic joints. There were
ten patients in the comparison group with incomplete
basic data. The remaining 33,778 non-cirrhotic patients
were selected as a comparison group. Individually, each
patient was followed for a 3-year period starting at the
time of the enrolment episode of hospitalisation, and
continuing until the occurrence of NSA (ICD-9-CM codes
711) [22, 23]. Patients who received total knee replace-
ment or total hip replacement in their follow-up period,
before diagnosis of septic arthritis, were excluded. There
were 35,106 cirrhotic patients and 33,457 non-cirrhotic
patients enrolled for the study.

The other risk factors for septic arthritis were
counted if the condition was noted at the time of the
hospitalisation before the end of the study, including
alcoholism (ICD-9-CM codes 291, 303, 305.00-305.03,
571.0-571.3), DM (ICD-9-CM code 250), gout (ICD-9-CM
codes 274), intravenous drug abuse (IVDA) (ICD-9-CM
code 304), CRF (ICD-9-CM code 585), RA (ICD-9-CM code
714), solid organ transplantation (SOT) (ICD-9-CM codes
V42.0, V42.1,V42.7), and systemic lupus erythematosus
(SLE) (ICD-9-CM codes 710.0).

Statistical analysis

To determine the time to septic arthritis, survival
time was defined as the time from the enrolment hos-
pitalisation to the time of hospitalisation for septic ar-
thritis, with patients censored at death, or the end of
the study. We used the SPSS statistical package (SPSS
System for Windows, version 13.0) to perform the
analyses in this study. We used y? test to compare the
variables between cirrhotic and non-cirrhotic patients.
Stepwise regression (likelihood ratio method) was used
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to model all factors associated with time to hospitalised
septic arthritis, controlling for age and all covariates.
The potential confounding factors were entered into the
regression model, including DM, IVDA, CREF, SLE, alcohol-
ism, age groups, RA, Gout, SOT, and gender. Age groups
were entered into the regression model as continuous
co-variables using the following coding: 1 = 30-44,
2 = 45-59, 3 = 60-74, and 4 = > 75 years. Finally, we
presented hazard ratios (HR) along with the 95% confi-
dence intervals (Cl). A p value of < 0.05 was considered
statistically significant.

Results

A total of 35,106 adult cirrhotic patients without
baseline septic arthritis or prosthetic joints were en-
rolled in this study. The comparison group was com-
posed of 33,457 non-cirrhotic patients without baseline
septic arthritis or prosthetic joints. In total, there were
341 (0.5%) patients with NSA in a follow-up period of
3 years: 214 cirrhotic and 127 non-cirrhotic patients.
The incidence density of hospitalisation for septic ar-
thritis was 2.03 episodes/1000 person-years in cirrhot-
ic patients, and 1.27 episodes/1000 person-years in
non-cirrhotic patients. Table | shows the distribution of
demographic characteristics and selected confounding
factors for NSA between cirrhotic and non-cirrhotic pa-
tients. The cirrhotic patients had significantly more pa-
tients with DM, alcoholism, and SOT. The non-cirrhotic
patients had significantly more patients with gout, RA,
and IVDA. Other factors including SLE and CRF were not
different significantly between both groups.

After Cox proportional regression model adjusted
by age, gender and other confounding factors, includ-
ing SLE, DM, CREF, alcoholism, IVDA, alcoholism, RA and
gout, the HR of cirrhosis for the occurrence of NSA in
a 3-year follow-up period was 1.51 (95% Cl: 1.19-1.90,
p = 0.001). The result for Cox’s proportional regression
model is shown in Table II. For NSA, the HR of DM was
1.51 (95% Cl: 1.18-1.93; p = 0.001), SLE was 7.96 (95% Cl:
1.97-32.09; p = 0.004), alcoholism was 1.67 (95% Cl:
1.27-2.25, p < 0.001), RA was 6.78 (95% Cl: 2.52-18.24;
p < 0.001), IVDA was 16.25 (95% Cl: 4.03-65.49;
p < 0.001), CRF was 2.29 (95% Cl: 1.49-3.54; p > 0.001),
and gout was 4.39 (95% Cl: 3.05-6.31; p < 0.001).

Because the severity of cirrhosis could not be iden-
tified from our database, we selected refractory asci-
tes, oesophageal/gastric variceal bleedings, and hepat-
ic encephalopathy as the markers for severe cirrhosis.
When the patients had had refractory ascites, episodes
of oesophageal/gastric variceal bleeding, or episodes
of hepatic encephalopathy, they were considered as
having complicated cirrhosis. Of 35,106 cirrhotic pa-
tients, there were 7889 (22%) patients with complicat-
ed cirrhosis and 27,217 (78%) patients with non-com-
plicated cirrhosis. The NSA occurred in 148 (0.5%) of
the non-complicated cirrhotic patients and 66 (0.8%)
of the complicated cirrhotic patients during a 3-year
follow-up period. Compared with non-complicated cir-
rhosis, the crude HR of complicated liver cirrhosis for
the occurrence of NSA in a period of 3 years was 1.54
(95% Cl: 1.15-2.06; p = 0.003). After adjustment for gen-
der, age group, and other confounding factors for NSA

Table I. Demographic characteristics of 35,106 cirrhotic patients and 33,457 comparison patients

Parameter Cirrhotic patients Non-cirrhotic patients Value of p
(n = 35106) (n = 33457)

Age groups n (%) [years]: > 0.050

30-44 6067 (17.3) 5931 (17.7)

45-59 11266 (32.1) 10884 (32.5)

60-74 12213 (34.8) 11291 (33.7)

> 75 5560 (15.8) 5351 (16.0)
Male, n (%) 24949 (71.1) 23959 (71.6) > 0.050
Diabetes mellitus, n (%) 6977 (19.9) 5910 (17.7) < 0.001
IVDA, n (%) 7 (0.0) 25 (0.1) 0.001
CRE n (%) 1101 3.1) 981 (2.9) > 0.050
SLE, n (%) 25 (0.1) 35 (0.1) 1.000
Alcoholism, n (%) 6775 (19.3) 556 (1.7) < 0.001
RA, n (%) 39 (0.1) 88 (0.3) < 0.001
Gout, n (%) 677 (1.9) 872 (2.6) < 0.001
SOT, n (%) 121 (0.3) 58 (0.2) < 0.001*

IVDA — intravenous drug abuser, CRF — chronic renal failure, SLE — systemic lupus erythematosus, RA — rheumatoid arthritis, SOT — solid organ transplantation.
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Table II. Adjusted hazard ratios of the risk factors for native septic arthritis over a period of 3 years

Variable Hazard ratio 95% confidence interval Value of p
Cirrhosis 1.51 1.19-1.90 0.001
DM 151 1.18-1.93 0.001
Alcoholism 1.67 1.27-2.25 < 0.001
CRF 2.29 1.49-3.54 < 0.001
Gout 4.39 3.05-6.31 < 0.001
RA 6.78 2.52-18.24 < 0.001
SLE 7.96 1.97-32.09 0.004
VDA 16.25 4.03-65.49 < 0.001

SLE — systemic lupus erythematosus, DM — diabetes mellitus, CRF — chronic renal failure, IVDA — intravenous drug abuser, RA — rheumatoid arthritis.

Table Ill. Crude and adjusted hazard ratios of complicated cirrhosis for native septic arthritis, compared to non-

complicated cirrhosis

Development of native septic arthritis Non-complicated cirrhosis, n (%) Complicated cirrhosis, n (%) Value of p
Yes 148 (0.5) 66 (0.8)

No 27069 (99.5) 7823 (99.2)

Crude hazard ratio (95% confidence interval) 1 1.54 (1.15-2.06) 0.003
*Adjusted hazard ratio (95% confidence interval) 1 1.46 (1.09-1.96) 0.011

*Adjustments were made for patient’s gender, age, diabetes mellitus, chronic renal failure, systemic lupus erythematosus, rheumatoid arthritis, gout,

intravenous drug abuser, and alcoholism.

(i.e. DM, CRF, SLE, RA, gout, IVDA, and alcoholism), the
HR of complicated cirrhosis was 1.46 (95% Cl: 1.09-1.96;
p = 0.011). Table lll summarises the crude and adjusted
HRs of complicated cirrhosis for septic arthritis com-
pared with non-complicated cirrhosis. Figure 1 shows
the plot of time to occurrence of NSA among non-cir-
rhotic patients, complicated cirrhotic patients, and
non-complicated cirrhotic patients.

Discussion

After adjustment for age, gender, and other comor-
bid disorders for NSA, the present study showed that
the cirrhotic patients were prone to NSA, especially
those with complicated cirrhosis. In the present study,
the incidence densities of hospitalisation for NSA in
cirrhotic and non-cirrhotic patients were much higher
than previous data. This is because all of the patients
enrolled in our study were inpatients, not members of
the general population. There were more patients with
underlying medical disorders predisposing to septic ar-
thritis in the present study, so they had higher incidence
of NSA.

Compatible with previous studies, DM, CRF, RA, SLE,
IVDA, gout, and alcoholism are risk factors for occur-
rence of septic arthritis. The IVDAs had the highest
HR for NSA. Numerous articles have drawn attention
to the increased incidence of bone and joint infections
in IVDAs [24, 25]. The NSA is unusual in the non-IVDA

population with infective endocarditis, despite relatively
prolonged periods of continuous bacteraemia associat-
ed with infective endocarditis [25]. The predominance of
Staphylococcus aureus as the pathogen responsible for
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Figure 1. Time to hospitalisation for native sep-
tic arthritis in complicated cirrhotic patients
(n = 7889), non-complicated cirrhotic patients
(n=27,217), and comparison patients (n = 33,457)
over a period of 3 years. The proportions of com-
plicated cirrhotic patients, non-complicated cir-
rhotic patients, and comparison patients with na-
tive septic arthritis over a period of 3 years were
0.84%, 0.54%, and 0.38%, respectively (p < 0.01)

Przeglad Gastroenterologiczny 2014; 9 (6)



346

Tsung-Hsing Hung, Min-Hong Hsieh, Chorng-Jang Lay, Chih-Chun Tsai, Chen-Chi Tsai

NSA in IVDAs may itself be responsible for the increased
incidence of NSA in this population. Followed by IVDAs,
the patients with the autoimmune diseases, including
SLE and RA, had high HR for the occurrence of NSA.
Compatible with previous studies, our study showed
the risk of NSA in SLE and RA patients, irrespective of
therapy, is increased 6-8 fold [26, 27]. In addition to
the destructive joints caused by SLE or RA, the use of
immunosuppressive medications played an important
role for the occurrence of NSA. Literature reports about
concomitant septic and gouty arthritis are rare [28].
However, in a study from Taiwan, a high proportion
(43.5%) of patients with septic ankles had concomitant
gouty arthritis [29]. Our study proved the risk of NSA
in gout patients was increased four fold. This may be
attributed to joint destructions and steroid usage in the
gout patients.

The HR of cirrhosis for the occurrence of NSA is sim-
ilar to the HRs of DM, alcoholism, and CRF. Patients with
these chronic disorders have impaired innate immunity.
Sustained hyperglycaemia can retard neutrophil chemo-
taxis in DM patients [30]. Pre-activated peripheral blood
CD14(+) leukocyte can impair innate immune response
in CRF patients with haemodialysis [31]. Alcoholism can
result in a LPS-mediated hypoinflammatory condition-
ing of the innate immune system [32, 33]. Similarly, cir-
rhotic patients had neutrophil phagocytic dysfunction
[14-16]. The impairment of the innate immunity in these
underlying conditions may be associated with increased
occurrence of NSA.

There are some limitations worth mentioning in the
present study. Firstly, the database used in this study
did not included complete individual information such
as dosage and duration of steroid use or the amount of
alcohol consumed by patients. Secondly, the aetiology
of cirrhosis could only be classified into alcohol related
and non-alcohol related. However, the aetiology of cir-
rhosis in Taiwan was already well established in many
previous studies, and it was shown to be related mostly
to hepatitis B virus [34, 35]. In our study, about 80% of
cirrhotic patients were non-alcoholic related, which was
compatible with the data in Taiwan. Thirdly, it was not
possible to identify the Child-Pugh score of cirrhosis by
ICD-9 coding in the database. We could only classify
the severity of cirrhosis into complicated and non-com-
plicated cirrhosis according the diagnostic coding in-
formation. Fourthly, we cannot confirm the diagnostic
tool used by the clinical physicians for septic arthritis
because the database used in this study did not include
the lab data. Definite diagnosis of septic arthritis is by
synovial fluid culture. However, some physicians may
use image study or leukocyte count of synovial fluid
for diagnosis of septic arthritis. Different methods for
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diagnosis of NSA may contribute some bias. This is an
unsolved problem in our study. Fifthly, the comparison
group is not a healthy control group, so the hazard ratio
of cirrhosis for NSA may be underestimated compared
to a healthy population. Additionally, we cannot exclude
the possibility of misclassification of cirrhosis or septic
arthritis based on the database. We thought only a few
misclassifications existed in our database and a large
population can alleviate this effect.

Nonetheless, this study is the first complete, nation-
wide, population-based study to show a correlation be-
tween cirrhosis and native septic arthritis. This analysis
demonstrates that cirrhotic patients have a higher risk
of NSA, particularly those with complicated cirrhosis.
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