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Summary

A 94-year-old woman was admitted to our hospital with a 5-day history of painful redness
in the left lower leg. She was diagnosed with cellulitis and initiated antibiotic therapy with
cefazolin. After two days, she presented with an extremely high fever (39.9°C), high C-reactive
protein level (256 mg/L; normal, < 3), and signs of disseminated intravascular coagulation.
In bacteriological examination, Streptococcus pseudoporcinus was detected from her lower
leg wound purulence. An antibiogram revealed multidrug resistance except for cefepime,
carbapenems, and vancomycin. We changed the antibiotics to cefepime and vancomycin
according to the antibiogram and administered immunoglobulin concurrently. As the result
of these therapies, her conditions gradually resolved over two weeks. S. pseudoporcinus,
one of the β-hemolytic Streptococcus species recently described, has been isolated from the
genitourinary tract of women. To our knowledge, this is the first case of cellulitis caused by
S. pseudoporcinus. Typically, most antibiotics indicate adequate drug susceptibilities of S.
pseudoporcinus, but in our case, multidrug resistance contributed to the prolonged duration
of treatment. Because the colonization of S. pseudoporcinus in healthy individuals is not rare,
it could become an important pathogen in elderly people and in those who have underlying
medical conditions, as with other β-hemolytic Streptococci.
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1. Introduction
Streptococci are gram-positive cocci in chain, which
traditionally classified by hemolytic pattern on blood
agar (α, partial hemolysis, resulting in greenish zone
around colonies; β, complete lysis of erythrocytes; and
γ, lack of visible hemolysis) and the use of Lancefield
group antigens (e.g., Streptococcus pyogenes, group
A; Streptococcus agalactiae, group B) (1). Major
human streptococcal pathogens belong to pyogenic
group of β hemolytic streptococci and are classified
as Lancefield groups A, B, C or G (2). In particular, S.
pyogenes, commonly known as group A Streptococcus
(GAS), can cause severe skin or invasive infections
including necrotizing fasciitis and streptococcal toxic
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shock syndrome (3). On the other hand, S. agalactiae
called group B Streptococcus (GBS) is the common
cause of neonatal sepsis and meningitis because of
colonization in the pregnant women (4). Streptococcus
pseudoporcinus, one of the β-hemolytic Streptococcus
species recently described, has been also isolated from
the genitourinary tract of women (5). The pathogenicity
of S. pseudoporcinus remains unknown, except for
causing obstetric disorders such as chorioamnionitis
and preterm delivery (6,7). Previous report described
skin infections related with by S. pseudoporcinus is
only a few, so far (8). To our knowledge, this is the first
case of cellulitis caused by S. pseudoporcinus.
2. Case Report
A 94-year-old woman visited to our hospital with a
5-day history of painful redness in the left lower leg.
Physical examination revealed diffuse edema and
redness of her lower leg with a high fever (38.5°C)
(Figure 1A). She had a long history of foot tinea and
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the antibiogram and administered immunoglobulin
concurrently. Because her symptoms persisted despite
receiving treatment, after one week, we changed the
antibiotics to cefepime and vancomycin. As the result of
these therapies, her conditions gradually resolved over
two weeks (Figure 1B). Because of disuse syndrome,
she was transferred to another rehabilitation hospital.
At follow-up after three months, she remains free of
symptoms.
3. Discussion

Figure 1. (A) Swelling and redness of the left lower leg on
admission. (B) After total 4 weeks treatments, the symptoms
were cured with scarring.
Table 1. Drug susceptibility results
Antimicrobial agent
Penicillin
Ampicillin
Ceftriaxone
Cefepime
Meropenem
Vancomycin
Azithromycin
Clarithromycin
Levofloxacin
Clindamycin

MICa (μg/mL)
0.5
1
2
0.5
0.12
≤ 0.25
2
>4
>4
> 0.5

Susceptibilityb
R
R
R
S
S
S
R
R
R
R

a

MIC, minimum inhibitory concentration. bThe Clinical & Laboratory
Standards Institute (CLSI) interpretive standards for Streptococcus spp.
β-Hemolytic Group were used.

stasis dermatitis, but no underlying medical problems,
except for hypertension. Laboratory examinations
revealed moderate elevation of C-reactive protein
(CRP; 24 mg/L; normal, < 3). Computed tomography
showed no abscesses or abnormal air patterns in the
subcutaneous tissue. She was diagnosed with cellulitis
based on the above findings and hospitalized our
hospital to initiate antibiotic therapy (cefazolin),
immediately. After two days, she presented with an
extremely high fever (39.9°C), high CRP level (256 mg/
L), and signs of disseminated intravascular coagulation
(white blood cell count, 10.5 × 109/L; platelet count,
95 × 109/L; prothrombin time/international normalized
ratio, 1.18; fibrin degradation products, 20.7 mg/L). In
bacteriological examination using VITEK® 2 compact
(bioMérieux), S. pseudoporcinus was detected by a
swab culture from her lower leg wound purulence.
An antibiogram revealed multidrug-resistance except
for cefepime, meropenem, and vancomycin (Table
1). We changed cefazolin to meropenem according to

S. pseudoporcinus is a β-hemolytic gram-positive
coccus that was identified as pyogenic Streptococcus
in 2006 (5). Because S. pseudoporcinus often
exhibits cross-reactivity with standard GBS antigen
agglutination kits and is normally isolated from
the female genitourinary tract, it could be confused
with GBS (7). Stoner et al. (9) reported that 5.4% of
women had genital cultures that were positive for S.
pseudoporcinus, which suggests that the colonization
of S. pseudoporcinus in healthy individuals is
not rare. Typically, except for tetracycline, most
antibiotics including β-lactam antibiotics, vancomycin,
clindamycin, macrolides and fluoroquinolones indicate
adequate drug susceptibilities of S. pseudoporcinus
(8,10). In a previous study, a patient with S.
pseudoporcinus isolated from a skin wound was cured
promptly with cephalexin alone (8). However, in our
case, multidrug resistance in addition to tetracycline
contributed to the prolonged duration of treatment.
Some GBS with multidrug resistance have been
described, especially in Japan (11); furthermore, it
has been recognized as an important pathogen in
elderly people and in those who have underlying
medical conditions (12). β-lactam resistance in GBS
is reportedly due to multiple amino acid substitutions
found in some penicillin-binding proteins (13). It is
unknown what caused multidrug resistance in our
case, however, since S. pseudoporcinus has some
microbiological similarities to GBS, it may be likely to
acquire multidrug resistance similarly.
In conclusion, we described the first case of
cellulitis caused by S. pseudoporcinus. Owing to
multidrug resistance and her advanced age, we took
more time to treatment in this case. Therefore, we
should keep in mind that S. pseudoporcinus could
emerge as a serious medical problem in the near future
as with other β-hemolytic streptococci.
References
1.
2.

Lancefield RC. A serological differentiation of human
and other groups of hemolytic streptococci. J Exp Med.
1933; 57:571-95.
Hardie JM, Whiley RA. Classification and overview
of the genera Streptococcus and Enterococcus. J Appl
Microbiol. 1997; 83(S1):1S-11S.

www.irdrjournal.com

282
3.

4.

5.

6.
7.

8.
9.

Intractable & Rare Diseases Research. 2018; 7(4):280-282.
Stevens DL, Tanner MH, Winship J, Swarts R, Ries KM,
Schlievert PM, Kaplan E. Severe group A streptococcal
infections associated with a toxic shock-like syndrome
and scarlet fever toxin A. N Engl J Med. 1989;321:1-7.
Zangwill KM, Schuchat A, Wenger JD. Group B
streptococcal disease in the United States, 1990: Report
from a multistate active surveillance system. MMWR
CDC Surveill Summ. 1992; 41:25-32.
Bekal S, Gaudreau C, Laurence RA, Simoneau E, Raynal
L. Streptococcus pseudoporcinus sp. nov., a novel
species isolated from the genitourinary tract of women. J
Clin Microbiol. 2006; 44:2584-2586.
Gullett JC, Westblade LF, Green DA, Whittier S,
Burd EM. The brief case: Too beta to be a "B". J Clin
Microbiol. 2017; 55:1604-1607.
Gaudreau C, Simoneau E, Labrecque O, Laurence
RA, Laferrière C, Miller M, Raynal L, Rallu F.
Epidemiological, biochemical and antimicrobial
s u s c e p t i b i l i t y c h a r a c t e r i s t i c s o f S t re p t o c o c c u s
pseudoporcinus isolated in Quebec, Canada, from 1997
to 2006. J Med Microbiol. 2007; 56:1620-1624.
Mahlen SD, Clarridge JE 3rd. Thumb infection caused
by Streptococcus pseudoporcinus. J Clin Microbiol.
2009; 47:3041-3042.
Stoner KA, Rabe LK, Austin MN, Meyn LA, Hillier
SL. Incidence and epidemiology of Streptococcus
pseudoporcinus in the genital tract. J Clin Microbiol.

2011; 49:883-886.
10. S h e w m a k e r P L , S t e i g e r w a l t A G , W h i t n e y A M ,
Morey RE, Graziano JC, Facklam RR, Musser KA,
Merquior VL, Teixeira LM. Evaluation of methods for
identification and determination of the taxonomic status
of strains belonging to the Streptococcus porcinusStreptococcus pseudoporcinus complex isolated from
animal, human, and dairy sources. J Clin Microbiol.
2012; 50:3591-3597.
11. Seki T, Kimura K, Reid ME, Miyazaki A, Banno H, Jin W,
Wachino J, Yamada K, Arakawa Y. High isolation rate
of MDR group B streptococci with reduced penicillin
susceptibility in Japan. J Antimicrob Chemother.
2015;70:2725-2728.
12. Bonofiglio L, Gagetti P, García Gabarrot G, Kaufman S,
Mollerach M, Toresani I, Vigliarolo L, von Specht M,
Lopardo HA. Susceptibility to β-lactams in β-hemolytic
streptococci. Rev Argent Microbiol. 2018. doi.
org/10.1016/j.ram.2017.11.002
13. Kimura K, Suzuki S, Wachino J, Kurokawa H, Yamane K,
Shibata N, Nagano N, Kato H, Shibayama K, Arakawa Y.
First molecular characterization of group B streptococci
with reduced penicillin susceptibility. Antimicrob Agents
Chemother. 2008; 52:2890-2897.
(Received October 10, 2018; Revised November 7, 2018;
Accepted November 19, 2018)

www.irdrjournal.com

