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ABSTRACT

BACKGROUND: Group D Streptococcus (GDS) infection was
most often associated with infective endocarditis and bacteremia.
GDS formerly named as Streptococcus bovis. In addition to an
association of GDS with colonic disease, evidence of a correlation
with liver disease has been presented. This study aimed to evaluate
the prevalence of colonic and liver disease in patients with GDS and
to identify factors that increase risk of colonic and liver diseases in
patients with GDS infection.

METHODS: A prospective study of all adult patients with GDS
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infection at Her Royal Highness Princess Maha Chakri Sirindhorn
Medical Center between March 2016 and December 2017 and
retrospective chart review between January 2012 and February 2016
were performed.

RESULTS: Sixty-two episodes of GDS infection in 45 patients were
included in the study. Thirty-two patients (51.6%) were male and
mean age was 64 + 10.7 years. Two patients (3.2%) was diagnosed
colorectal cancer and 49 patients (79%) had liver cirrhosis before
GDS infection. Most of patients had bacteremia (93.5%). Subspecies
were identified in 48.4% of patients, 25 patients (40.3%) were S.
gallolyticus and 5 patients (8.1%) were S. pasteurianus. Forty-seven
percent of patients had colonic evaluation and 19 patients (30.7%)
had colonic disease. Prevalence of colonic disease and liver disease
in GDS infection was 33.8% and 79%, respectively. Six patients with
GDS infection had both colonic and liver disease. Overall median to
mortality was 1.28 years (95%CI 0.68-1.86). Mortality rate was 48
person/100 person-year.

CONCLUSION: Prevalence of colonic disease and liver disease
was 33.8% and 79%, respectively. Patients with GDS infection
should be evaluated for colonic and liver disease. Colonic and liver
disease may simultaneous occurs in the patients with GDS infection.

Key words: Group D Streptococcus; Colonic disease; Colonic
cancer; Liver disease

© 2018 The Author(s). Published by ACT Publishing Group Ltd.
All rights reserved.

Chonmaitree P, Roongsangmanoon W, Muntham D, Piyasatit P, Upapan
P. Prevalence of Colonic and Liver disease in Patients with group D
Streptococcus Infection in Tertiary Hospital in Thailand. Journal of Gas-
troenterology and Hepatology Research 2018; 7(4): 2665-2670 Available
from: URL: http: //www.ghrnet.org/index.php/joght/article/view/2357

INTRODUCTION

Group D Streptococcus (GDS) is a species of gram positive bacteria
which usually found as normal flora of the human. GDS infections
are most often associated with infective endocarditis (IE) and
bacteremial'l. GDS formerly named as Streptococcus bovis (SB). In
1951, an association between SB and colorectal cancer (CRC) was
first reported’. Recently, an association between SB and liver disease
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was also reported”. The aims of the current study were to evaluate
prevalence of colonic and liver disease in patients with GDS and
to identify factors that increase risk of colonic and liver diseases in
patients with GDS infection.

PATIENTS AND METHOD

The prospective study was conducted in Her Royal Highness
Princess Maha Chakri Sirindhorn Medical Center from March
2016 to December 2017. All adult patients with GDS infection
were enrolled. Patients were excluded if they had contraindication
for colonic evaluation. Participants provided written and informed
consent. Data about age, sex, weight, underlying disease, site of
GDS infection, biotype of GDS, blood tests (CBC, BUN, creatinine,
electrolyte, liver function test), and outcome of treatment was
recorded. A retrospective chart review of adult patients with GDS
infection since January 2012 to February 2016 was also performed.
The study protocol was approved by the Ethics Committee of Faculty
of Medicine, Srinakharinwirot University.

Evaluation of colonic disease was performed by barium enema,
flexible sigmoidoscopy or colonoscopy. Flexible sigmoidoscopy and
colonoscopy were performed using Olympus CF 170, Fujinon EC
530 WR or Pentax EC 3490i. Type of polyps and colorectal cancer
were confirmed by histopathological examination. Colonic diseases
included CRC, polyps and diverticulosis.

Liver diseases comprised of liver cirrhosis and hepatocellular
carcinoma (HCC). The diagnosis of liver cirrhosis was based on
clinical, biochemical results and imaging (ultrasound, computer
tomography or magnetic resonance imaging). Diagnosis of HCC
based on CT or MRI finding according to EASL guideline!®. Bacteria
were identified using culture and subspecies determination was
performed using mass spectrometry (MEDITOF) or biochemistry
testing (VITEK 2).

For statistical analysis, continuous variables were reported as
mean and standard deviation and discrete variables as numbers and
percentage. Differences between frequencies were analyzed using
the Chi-square test or Fisher’s exact test, a p value of < 0.05 is taken
to indicate statistical significance. Survival analysis was assessed
according to the Kaplan-Meier method and compared by the log-rank
test. A cox regression model was applied to estimate the hazard ratios
(HR), 95% confidence intervals (CI) and P value of mortality. Results
were considered statistically significant for p < 0.05. All the analyses
were conducted with the use of SPSS software (version 23.0, SPSS
incorporated).

RESULTS

Sixty-two episodes of GDS infection in 45 patients were included
in the study. Thirty-two patients (51.6%) were male. The mean age
was 64 + 10.7 years. Twenty-three patients (23%) had a history of
hospitalization within 3 months. Two patients (3.2%) were diagnosed
CRC and 49 patients (79%) had liver cirrhosis before GDS infection.
Most of patients had bacteremia (93.5%), other sites of infection
were gastrointestinal including spontaneous bacterial peritonitis
(13%), infected continuous ambulatory peritoneal dialysis (4%) and
central nervous system (1.6%). GDS IE was not found. Subspecies
was identified in 30 patients (48.4%), 25 patients (40.3%) were S.
gallolyticus and 5 patients (8.1%) were S. pasteurianus. Forty-seven
percent of patients had colonic evaluation (colonoscopy 37.1%,
flexible sigmoidoscopy 9.7%) and 19 patients (30.7%) had colonic
disease. Mean age of patients with colonic disease was 63 + 10.9
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years. One patient (1.6%) had CRC, 10 patients (16.1%) had colonic
polyps and 10 patients (16.1%) had diverticulosis. The histopathology
of polyps was tubular adenoma in 9 patients and inflammatory polyp
in 1 patient. Prevalence of colonic disease was 33.8%. Patients with
underlying hematologic disease were associated with colonic disease
(Table 1). Univariate logistic regression analysis was performed,
odds ratio of underlying hematologic disease was 12.5 (1.4-115.6, p
0.02).

Forty-nine patients (79%) had liver cirrhosis and 16 patients
(28.1%) had HCC. All liver diseases were diagnosed before GDS
infection. Prevalence of liver disease in GDS infection was 79%.
Univariate logistic regression analysis was performed, underlying
cardiovascular disease, renal failure, solid malignancy, bacteremia,
and platelet less than 150,000/mm® were associated with liver disease
in GDS infection (Table 2). In multivariate logistic regression
analysis, we found that platelet less than 150,000/mm® were
associated with liver disease in patients with GDS infection (Odds
ratio 11.3; 95% CI 1.9-66.7; p 0.007).

Five patients had re-infection (2 episodes in 3 patients, 3 episodes
in 1 patient and 4 episodes in 1 patient). All patients had cirrhosis
with bacteremia. Hypoalbuminemia and thrombocytopenia were
found in all patients. One patient had colonic diverticulosis and one
patient had colonic polyp.

Twelve of 25 patients with S. gallolyticus infection had colonic
disease and 22 patients had liver disease. All of patients with S.
pasteurianus had liver disease and 2 patients had colonic disease. Six
patients with GDS infection had both colonic and liver disease.

Average follow-up for all GDS infected patients in this study
was 1.34 years. Overall median time to mortality was 1.28 year
(95%CI 0.68-1.86). Mortality rate was 48 person/100 person-
year. In multivariate cox regression analysis, male sex, underlying
solid malignancy and nosocomial infection were identified to be
independent risk factors affecting mortality (Table 4).

DISCUSSION

The most commonly reported sites of GDS infection are IE and
bacteremial'l. Other infections caused by GDS include meningitis,
septic arthritis, lateral deep neck abscess, spontaneous bacterial
peritonitis, urinary tract infection, osteomyelitis, discitis, neck
abscess and infected continuous ambulatory peritoneal dialysis®®. By
contrast, in this present study, IE caused by GDS was not identified.
Nomenclature of these species is confusing. Previously, GDS
named as Streptococcus bovis. SB is classified into 2 biotypes,
biotype I and II. Biotype Il is further divided into subtype II/1 and
11/2. Current taxonomy based on genetic analysis classified GDS into
Streptococcus gallolyticus (SG) (formerly biotype 1), Streptococcus
infantarius (formerly biotype 11/1), Streptococcus lutetiensis
(formerly biotype 11/1) and Streptococcus pasteurianus (formerly
biotype I1/2)!*7. An association between enterococcal IE and CRC
was first reported by McCoy and Mason in 1951. In 1974, Hoppes
and Lerner suggested that enterococci in the previous report were
SBP. Six to eight percent of SB bacteremia and 9-67% of SB IE
had CRC>*#5I. CRC can occur four years after SB infection®'*l.
Association between SB bacteremia or IE and colonic polyps was
also reported, ranging from 35-47%>'%). CRC was more often in
SB IE than other sites!>'*!>!19 IE or bacteremia from SB biotype
I was more frequently associated with CRC than biotype II but
studies from Hong Kong showed SB biotype 11/2 was dominantly
associated with CRC>>!1718 Meta-analysis from case reports and
case series also demonstrated that SB biotype I increased risk of
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Table 1 Factors associated with colonic disease in GDS infected patients. Table 3 Factor associated with mortality in GDS-infected patients

Table 2 Factors associated with liver disease in Patients with GDS
infected patients.

Year
. Figure 1 Kaplan-Meire estimates of survival in patients with SB/SG
infection.

Probability of survival
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Table 4 Multivariate analysis for survival.

Variable Hazard ratio  |P value 95% CI
Sex 2.3 0.025 1.1-4.7
Underlying solid malignancy 2.6 0.007 1.3-5.3
Nosocomial infection 7.1 0.001 2.2-23.6

CRC comparing with SB biotype II but the authors suggested that
inconsistent naming of SB may be biased the result!'®. Studies
using recent taxonomy demonstrated that SG bacteremia or IE was
associated with underlying CRCP'*171%1/ SG bacteremia or IE was
strong correlated with CRC when compared with Enterococcus and
Bacteroides fragilis™>’*". Chance of SG bacteremia or IE in CRC
patient is much lower than chance of CRC in SG bacteremia or TEP!,
DNA of SG was found in 49% of CRC™'!. Association of SG and
adenoma was more evident than CRCP>'!*!22] Prevalence of colonic
disease in GDS infected patients was 33.8% in this study. Only 3
patients had colorectal cancer, 2 patients with SG and 1 patient with
S. pasteurianus. Prevalence of CRC and colonic polyps in GDS
infection was lower than the previous report which may cause by
small sample size, low prevalence of CRC in Thai population and no
GDS IE in the current study. CRC in patients with SB bacteremia/
IE may depend on geographic and ethnic group. There is only 2
subspecies in this study, SG and S. pasteurianus. SG bacteremia
was more common than S. pasteurianus bacteremia. CRC and
colonic polyps can be found in both subspecies with no statistically
significant difference.

SB carriage rate was low in normal population®*¥), Fecal carriage
rate of SB increased in CRC compared with healthy control®!'¢24,
SB/SG carriage in CRC was higher than polyps and normal
population, respectively®). SB/SG colonization inside tumor
lesions was higher than on mucosal surface of CRC and normal.
Patients with bacteremia have an increased risk of colonization!*".
Patients with CRC had median IgG titer to SB higher than controls
but IgM titer was similar’>'*), SB/SG antibody by immunoblot and
immunofluorescence was not found in CRC?”. IgG to SG by ELISA
was significantly higher in CRC than control®?’. IgG to SB and
E.fecalis in patient with CRC was higher than control®”. In adenoma,
SB/SG IgG was higher than in CRC and control®.

Pathogenesis of CRC in SB/SG patient is not completely
understood. It is questionable that bacteria originates or facilitates
carcinogenesis or preexisting colonic polyp or CRC facilitates
bacteremia. SG can survive in the gut and produces enzymes
that utilize diverse carbohydrate in the gut!®. Virulence factors of
SG are polysaccharide capsule glycan mucopolysaccharides, 3
types of pili and collagen-binding proteins®®?*. SG can colonize
in a paracellular fashion across malignant intestine by expressing
collagen-binding adhesins and 3 types of pili®*?7), SB/SG adheres
to host via extracellular matrix proteins, collagen type I, II, IV,
fibrinogen, tenascin, laminin and forms biofilms but does not enter
epithelium®®*?7. Another study demonstrated SG highly efficient
adhere extracellular matrix using collagen type I, IV, V, fibrinogen
and fibronectin®®l. Histone-like protein A is the adhesins of SG
which binding to heparan sulfate proteoglycans of colonic tissue?”).
SG disrupts capillary channels and enters blood circulation leading
to bacteremia or IE. Protein of cell wall of SB induced neoplastic
transformation more potent than intact bacteria®’. Cell wall antigen
of SB can bind human colonic cancer cell (CaCo-2) in vitro and
increase production of inflammatory cytokines (TNF-a, IL-IB,
IL-6, TL-8)1:!11:2130-331 Cytokines and chemical mediators promote
vasodilation and enhance capillary permeability that facilitates
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bacterial entrance and adherence to various cells®***?. Inflammatory
cytokines stimulate nitric oxide and free radicals formation®”. NF-
kB and IL-8 are important mediators for progression of adenoma
to cancer. NF-kB promotes carcinogenic effect and IL-8 induces
angiogenic effect on colorectal mucosal®. Phosphorylation of
mitogen activated host kinases 3 (MAPK 3) is enhanced. Cell
proliferation, transformation and genetic mutation are increased.
MAPKs also induce COX-2 which promotes cellular proliferation,
angiogenesis and inhibit apoptosis®>?. In vitro study, SB wall
extracted antigen induced overexpression of COX-2B!3 SG
increases tumor burden, dysplasia grade, cell proliferation and
B-catenin staining in colonic crypts of micel®*. Increase of B-catenin
c-myc and proliferating cell nuclear antigen (PCNA) in colonic
cancer cells following incubation of SG knockdown or inhibitor of
f-catenin abolished effect of SG. Hyperplastic colonic crypts are not
occurred in normal rats receiving SB wall extracted antigen, while
50% of rats receiving both chemocarcinogen and SB wall extracted
antigen developed neoplastic lesions®”. Development of CRC may
occur only in patient with preneoplastic lesions. From the latest
scientific evidence, SB/SG promotes carcinogenesis rather than
CRC facilitates bacteremia. SB/SG can trigger severe inflammatory
reaction in colorectal mucosa, induce inflammation and angiogenic
cytokines leading to free radical formation and cancer development.
[3,21,30,33].

Nineteen to sixty-one percent of SB bacteremia or IE had
underlying liver disease!>”'*!>%]. Majority of liver disease is cirrhosis.
SB/SG IE had chronic liver disease significantly higher than IE from
other organism!'*. SB bacteremia with or without liver disease had
the same mortality (46% VS 33%)™). In patients with SB bacteremia
or IE, simultaneous liver disease and CRC can occurred™'¥. In
patients with SB bacteremia who has advanced liver disease would
not exclude colonic diseasel**. SB biotype I commonly associated
with liver disease!®'>*¥, S. pasteurianus is associated with cirrhosis
and SG is associated with non-cirrhosis®”. In SB sepsis, patients with
or without liver disease had similar mortality®”). SB bacteremia in
advanced liver disease had very poor prognosis™*. From this study,
the prevalence of liver disease was similar to previous study. Liver
diseases were found in both subspecies (SG and S. pasteurianus).
Simultaneous liver disease and colonic disease was also found.

In cirrhosis, intrahepatic blood shunting, impaired bacteria
clearance from portal blood, altered hepatic secretion of bile salts or
immunoglobulin (IgG) and compromised hepatic reticuloendothelial
system may promote SB overgrowth and translocation into portal
venous system. Thus cirrhotic patients are susceptible to develop
bacteremial>!+!1535,

Mortality of GDS-infected patients in current study was high.
Male, underlying solid malignancy and nosocomial infection were
associated with higher mortality.

SB infection was also reported in other malignancy including
multiple myeloma, metastatic melanoma, esophageal cancer,
duodenal cancer, gallbladder cancer, pancreatic cancer, squamous
cell cancer of mouth, lung cancer, endometrial cancer, ovarian
cancer, lymphosarcoma, Kaposi sarcoma, gastric lymphomal®3$-42,
Association of SB with other diseases was documented including
diverticulosis, inflammatory bowel disease, cecal volvulus, perirectal
abscess, hemorrhoids, cholecystitis, cholangitis, biliary tract disease,
Klebsiella pneumoniae liver abscess, gastric ulcer, dental problems
and adenoma of oropharynx, pancreas, liver and stomachl™!!?4.-
In current study, two patients had history of breast cancer, one
patient had multiple myeloma, and one patient was diagnosed with
esophageal cancer 6 months after GDS infection.
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In western countries, SG infection usually presents with IE,
whereas in other geographic regions such as Hong Kong SG infection
usually causes cholangitis, cholecystitis and biliary tract disease. ),
In current study, most of GDS infection was bacteremia.

Evaluation of colonic and hepatic disease should be performed
in patient with SB bacteremia or IE regardless of subspecies!'*.
Colonoscopy is recommended for evaluate colonic disease!>'*.
Surveillance should be considered because CRC can occur a few
years later. To evaluate liver disease, liver function test, hepatitis
screen, ultrasound or computer tomography should be donel'*3!,
Liver biopsy is considered in selected case.

CONCLUSION

The prevalence of colonic disease and liver disease in individuals
with GDS were 33.8% and 79%, respectively. Patients with GDS
infection should be evaluated for colonic and liver disease regardless
of subspecies. Colonic and liver disease may occur simultaneously in
patients with GDS infection.
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