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STREPTOCOCCUS BOVIS PERITONITIS COMPLICATING PERITONEAL DIALYSIS—A REVIEW 
OF 10 YEARS’ EXPERIENCE
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♦ Objective: An association of Streptococcus bovis bacter-
emia with carcinoma of colon has been reported, but data 
regarding peritoneal dialysis (PD) peritonitis caused by 
S. bovis is scarce. In this study, we examined the clinical 
characteristics, associations, and outcomes of this dis-
ease entity.
♦ Methods: The case records of patients with S. bovis PD 
peritonitis presenting to 2 renal centers between January 
2000 and September 2010 were reviewed. Clinical features 
and outcomes were identified and analyzed.
♦ Results: Of cultures from 23 episodes of S. bovis peri-
tonitis in 20 patients (1.28% of all peritonitis episodes 
at our center), 19 (82.6%) showed S. bovis alone, and 4 
(17.4%) showed mixed growth. In 7 episodes, the S. bovis 
was moderately resistant to penicillin G. Rates of resistance 
to clindamycin and erythromycin were 43.5% and 47.8% 
respectively. In 18 episodes (78.3%), a primary response 
was achieved with a first-generation cephalosporin and an 
aminoglycoside. In 4 episodes, a secondary response was 
achieved after a switch from cephalosporin to vancomycin, 
and in 1 episode with mixed growth, the Tenckhoff catheter 
had to be removed. Repeat peritonitis occurred in 3 patients 
at a mean of 50.0 months (range: 24.2 – 83.1 months).
Of the 20 patients of S. bovis peritonitis, 10 (50%) under-
went either a barium enema or a colonoscopy. One patient 
had history of colonic carcinoma 2 years before the perito-
nitis, and a subsequent work-up revealed no recurrence. 
Three patients had diverticulosis, and one had a concomitant 
sigmoid polyp. Findings in the other 6 patients were normal. 
No colorectal malignancy had developed in the remaining 
10 patients after a mean follow-up of 76.6 months (range: 
0.8 – 125.1 months).
♦ Conclusions: Outcomes in S. bovis PD peritonitis were 
favorable, and an association with colorectal cancer was not 
found in our patients. Routine colonoscopy in these patients 
remains controversial and should be individualized.
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Although peritoneal dialysis (PD)–related  peritonitis is 
often caused by gram-positive cocci such as Staphylo - 

coccus, up to 10% of all PD-related peritonitis is caused by 
streptococcal species. Among streptococcal  peritonitis ep-
isodes, most are caused by Streptococcus viridans; S. bovis  
accounted for only 1.9% of such episodes (1). S. bovis is a 
Lancefield group D gram-positive coccus that forms part 
of the normal gut flora in about 10% of healthy adults (2). 
Although rarely a pathogen, S. bovis occasionally leads 
to invasive disease with serious consequences.

In recent years, extensive taxonomic change has oc-
curred in this group; strains formerly known as human 
S. bovis  are now designated as different species. The 
or ganism has now been renamed S. gallolyticus (S. bovis 
biotype I), S. infantarius (S. bovis biotype II/1), and S. pas-
teuranius (S. bovis biotype II/2) (3), changes that have  
furthered knowledge about the clinical behavior of this or-
ganism and the associated conditions. S. bovis I classically 
causes infective endocarditis and primary bacteremia, and 
its link with colorectal carcinoma is well established (4–7). 
S. bovis II is associated with chronic liver disease, and cases 
of spontaneous bacterial peritonitis have also been re-
ported (7–10). However, data about PD peritonitis caused 
by S. bovis are lacking, and the association of this organism 
with colorectal malignancy and other medical diseases  
remains undefined. In that context, we aimed to outline the  
patient characteristics, microbiologic features, clinical out-
comes, and medical conditions associated with this entity.

METHODS

This retrospective study was carried out in 2 renal 
 centers, Tung Wah Hospital and Queen Mary Hospital,  under  
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the aegis of the University of Hong Kong. The case records 
of patients who experienced PD peritonitis between 
January 2000 and September 2010 were reviewed. Cases 
were included if the PD effluent culture was positive for 
S. bovis, and if the PD effluent had a total white cell count 
in excess of 100/μL with more than 50% neutrophils, and 
if signs of peritoneal inflammation were present. Data for 
age at the time of peritonitis, sex, medical comorbidi-
ties, duration of PD before peritonitis, symptomatology, 
exit-site condition, and the sensitivities and resistance 
patterns were obtained from the case records.

Outcome measures were primary response, secondary 
response, relapse peritonitis, repeat peritonitis, refrac-
tory peritonitis requiring Tenckhoff catheter removal, 
and death. “Primary response” was defined as clinical 
response with a PD effluent total cell count of less than 
100/μL at day 3. “Secondary response” was defined as 
failure to reach a total cell count of less than 100/μL at 
day 3, but a response to second-line antibiotics. A peri-
tonitis episode with the same organism within 4 weeks 
of treatment for the previous episode was regarded as a 
relapse; infection with the same organism after 4 weeks 
of treatment was considered repeat peritonitis. In both 
centers, the first-line treatment for PD peritonitis was 
intraperitoneal cefazolin, plus an aminoglycoside if 
the patient was not allergic to it. Patients who did not 
respond to this regimen were switched to second-line 
agents according to culture results and sensitivities. 
Patients who were willing to have a further gastro-
intestinal investigation were offered colonoscopy or 
barium enema.

RESULTS

CLINICAL FEATURES AND OUTCOME

During the study period, 1285 patients had been 
undergoing PD therapy for a total of 48 711 patient–
months at the 2 centers. The overall peritonitis rate was 
1 episode in 27.1 patient–months. Of the 1797 episodes 
of peritonitis experienced by those patients, 23 were 
episodes of S. bovis peritonitis (1.28% of all episodes) 
in 20 patients.

Table 1 presents the baseline characteristics of the 
patients [8 men, 12 women; mean age at onset: 64.2 
years (range: 40 – 89 years)]. The primary causes of renal 
failure were unknown (n = 9, 45%), diabetes mellitus (n = 
8, 40%), and systemic lupus erythematosus (n = 3, 15%). 
The mean duration of dialysis before peritonitis was  
55.7 months (range: 1.5 – 147.4 months).

On presentation, all patients had turbid PD efflu-
ent, 75% had abdominal pain, and 70% had fever. In  

19  episodes (82.6%), the dialysate culture isolated 
S.  bovis; in 4 episodes (17.4%), mixed growth was ob-
served (3 with Escherichia coli, 1 with Enterobacter). 
Table 2 shows the sensitivities and resistance patterns. 
The rates of resistance to clindamycin and erythromycin 
were 43.5% and 47.8% respectively. The S. bovis sensitiv-
ity to penicillin G was 60.9%; 30.4% showed moderate 
resistance. All patients received intraperitoneal anti-
biotics as first-line treatment: 56.5% with cefazolin–
tobramycin, 17.4% with cefazolin–amikacin, and 17.4% 
with vancomycin–amikacin.

Table 3 shows clinical outcomes in the patients. A 
primary response was observed in 18 episodes (78.3%), 
and a secondary response, in 4 (17.4%). In 1 patient, 
the Tenckhoff catheter had to be removed. No relapses 
or mortality occurred. Patients who achieved a primary 
response were maintained on intraperitoneal cefazolin 
plus an aminoglycoside for 2 weeks. Of the 5 patients 
not responding to first-line antibiotics, 4 achieved a 
secondary response after a switch to intraperitoneal van-
comycin. The remaining patient failed to respond after a 

TABLE 1 
Baseline Characteristics of Patients with  

Streptococcus bovis Peritonitis

  Characteristic Value

Sex (men/women) 8/12
Age (years) 
 Mean 64.2
 Range 40–89
Cause of renal failure [n (%)] 
 Unknown 9 (45)
 Diabetes mellitus 8 (40)
 Systemic lupus erythematosus 3 (15)
Duration of dialysis 
 before S. bovis peritonitis (months) 
 Mean 55.7
 Range 1.5–147.4

TABLE 2 
Sensitivity and Resistance Pattern of Streptococcus 

bovis in 23 Peritonitis Episodes

 Moderately Not
 Sensitive resistant Resistant tested
 Antibiotic (n) (%) (n) (%) (n) (%) (n) (%)

Clindamycin 8 34.8 1 4.3 10 43.5 4 17.4
Erythromycin 8 34.8 1 4.3 11 47.8 3 13.0
Penicillin G 14 60.9 7 30.4 0 0 2 8.7
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switch to intraperitoneal meropenem, ceftazidime, and 
amikacin when concomitant E. coli were isolated, and the 
Tenckhoff catheter was removed.

Repeat peritonitis occurred in 3 patients at a mean of 
50.0 months (range: 24.2 – 83.1 months) after the first 
episode; 1 had mixed growth (with E. coli). In 2 cases, 
sensitivities were unchanged; in 1 case, the organism 
had become resistant to erythromycin. In the 2 patients 
with single-organism S. bovis peritonitis, a primary re-
sponse was achieved with intraperitoneal cefazolin plus 
tobramycin; in the 1 with mixed growth, a secondary 
response was achieved with intraperitoneal vancomycin 
plus ceftazidime and amikacin.

ASSOCIATION WITH GASTROINTESTINAL PATHOLOGY

Ten patients (50%) underwent gastrointestinal evalu-
ation by barium enema or colonoscopy. One patient had 
a history of carcinoma of the colon 2 years before the 
peritonitis, but a subsequent work-up did not reveal 
tumor recurrence. Three patients had diverticulosis, 
and one had a sigmoid polyp. The other 6 patients had 
normal findings upon gastrointestinal investigation. 
After a mean follow up of 76.6 months (range: 0.8 – 
125.1 months), no colorectal malignancy was detected 
in any of the remaining 10 patients who did not undergo 
gastrointestinal investigation.

CONCOMITANT RISK FACTORS AND USE OF 
IMMUNOSUPPRESSIVE AGENTS

Among the 20 patients who experienced S. bovis 
peritonitis, 8 had diabetes mellitus, and 2 had docu-
mented liver cirrhosis. Among 11 patients who had 
undergone liver ultrasonography, 3 had early cirrhotic 
changes. Chronic immunosuppressive agents were being 

 administered to 2 patients: one had systemic lupus ery-
thematosus and was taking maintenance corticosteroid 
and azathioprine; the other had bullous pemphigoid and 
was taking high-dose corticosteroid. One patient with a 
prior failed renal allograft had tapered off all immuno-
suppressants at the time of peritonitis.

DISCUSSION

Although S. bovis is seldom a virulent human patho-
gen, it may occur as an invasive infection with serious 
clinical consequences. Classically, it presents as primary 
bacteremia or infective endocarditis, but reports have 
also described cases of meningitis and spontaneous 
bacterial peritonitis in cirrhotic patients (7–11). Data 
regarding PD peritonitis caused by S. bovis are lacking. In 
a single-center study of streptococcal PD peritonitis over 
10 years, only 2 cases of S. bovis, accounting for 1.9% of 
all episodes, were observed (1). A single case report on 
S. bovis PD peritonitis (12) has also been published.

In the present study, we describe our experience of 
S. bovis PD peritonitis in 20 patients over a period of 
10 years. These data might better reflect the patient 
characteristics, clinical outcomes, and conditions as-
sociated with this entity. The clinical manifestations 
are similar to those in PD peritonitis caused by other 
organisms, with turbid effluent, abdominal pain, and 
fever being the leading symptoms. With regard to sen-
sitivities, moderate resistance to penicillin G was seen 
in one third of cases, and in close to half, the organisms 
were resistant to erythromycin (47.8%) and clindamycin 
(43.5%). That resistance rate was higher than the rate 
reported in otherwise healthy patients with primary 
S. bovis bacteremia and endocarditis, in whom the infect-
ing organisms showed a 98% penicillin sensitivity (7). 
The much higher resistance rate in our dialysis patients 
might be explained by the greater chance of prior use of 
antibiotics in those patients. The resistance to erythro-
mycin had little clinical relevance, because that agent is 
seldom used in peritonitis treatment, but the resistance 
to clindamycin is a concern because intraperitoneal 
clindamycin may be used in patients with allergies to 
the penicillin group of antibiotics. Despite the high 
resistance rate, primary treatment with intraperitoneal 
cefazolin plus an aminoglycoside was successful in 80% 
of episodes. Most of the nonresponders improved after 
a switch to intraperitoneal vancomycin. As with other 
streptococcal peritonitis, S. bovis peritonitis usually has 
a milder manifestation than that seen with its Staphylo-
coccus counterparts. Infection with S. bovis is also as-
sociated with favorable outcomes, as illustrated by the 
almost 100% overall response rate in our cohort, with 

TABLE 3 
Clinical Outcomes in 23 Episodes of  

Streptococcus bovis Peritonitis

   Episodes
  Outcome  (n) (%)

Antibiotics  
 Primary response 18 78.3
 Secondary response 4 17.4
Tenckhoff removal 1 4.3
Complete remission 22 95.7
Relapse peritonitis 0 0
Repeat peritonitis 3 13.0
Death 0 0
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biotype I peritonitis. The low incidence of an association 
with colorectal carcinoma in our cohort does not support 
the case for routine colonoscopy in PD patients with 
S. bovis peritonitis, but with more stereotyping, it may 
be possible to better establish any underlying association 
so that a policy of routine colonoscopy may have firmer 
grounds in the future.

CONCLUSIONS

S. bovis PD peritonitis was associated with favorable 
outcomes. The link between colorectal cancers in patients 
experiencing S. bovis infection was not established in our 
cohort. The case for routine colonoscopy is not currently 
substantiated, and the decision for further gastrointes-
tinal evaluation should be individualized.
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