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We report a rare case of aorto-bi-iliac prosthetic allograft
mucormycosis in a 57-year-old immunocompetent pa-
tient in France. Outcome was favorable after surgery and
dual antifungal therapy with liposomal amphotericin B
and isavuconazole. In a literature review, we identified 12
other cases of prosthetic vascular or heart valve mucor-
mycosis; mortality rate was 38%.

Mucormycosis, caused by fungi of order Muco-
rales, is a rare, life-threatening fungal infection
whose incidence has been rising since the late 1990s
(1). The main infection locations are pulmonary,
rhino-orbito-cerebral, cutaneous, and disseminated.
Although the vascular tropism of Mucorales is well
described, few cases of cardiovascular infections have
been reported (2). We report a rare case of aorto-bi-il-
iac prosthetic allograft mucormycosis in a 57-year-old
immunocompetent patient in France. We obtained
written informed consent from the patient for publi-
cation of this report.

The patient, who had a history of type B aortic
dissection, underwent an open surgical repair of a

right common iliac artery aneurysm with aorto-
bi-iliac prosthetic graft reconstruction (day 0). We
noted a bowel perforation at the end of the surgery
and performed resection-anastomosis. Because of
a history of allergy to penicillin, we treated the pa-
tient with aztreonam, metronidazole, vancomycin,
and amikacin. The patient acquired an early post-
operative Candida albicans infection diagnosed on
periprosthetic collection puncture and treated with
caspofungin on day 10. On day 30, he had emergen-
cy surgery for proximal anastomosis rupture with
hemorrhagic shock (Figure, panels A, B). All the
prosthetic material was excised with in situ recon-
struction using a silver-coated prosthetic aorto-bi-il-
iac graft. Three intraoperative samples were positive
for Lactobacillus plantarum and Rhizopus microsporus
pathogens. Serum samples were positive by Mu-
corales PCR for Rhizopus, which we confirmed on
5 other samples (3). Histology was not performed.
Neither chest computed tomography nor brain mag-
netic resonance imaging showed another location of
infection. We replaced caspofungin with liposomal
amphotericin B (5 mg/kg).

We performed surgical revision for recurrence of
collection on day 37; the patient had retroperitoneal
necrosis with false necrotic membranes, another di-
gestive fistula, and graft exposure (Figure, panel C).
We performed tissue debridement, perigraft collec-
tion drainage, and irrigation associated with bowel
resection-anastomosis and omentoplasty to cover
the graft. We administered isavuconazole with lipo-
somal amphotericin B after surgery. Cultures of the
peroperative samples found R. microsporus and C.
albicans. Histology showed signs of acute inflamma-
tion in contact with the prosthetic fibers, but specific
staining was not performed. Serum samples tested
by Mucorales PCRs 3 times/week were still posi-
tive at day 37 and became negative at day 52. We

Figure. Vascular prosthetic mucormycosis in a 57-year-old immunocompetent patient in France. A, B) Aortic computed-tomography

angiogram (A) and 3-dimensional reconstruction (B) show the periprosthetic collection and vascular leak (arrows). C) Intraoperative view

shows the graft exposure and false necrotic membranes.
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performed surgery again, excising the silver-coated
graft and then using a cryopreserved human al-
lograft for in situ aorto-iliac reconstruction, on day
95. Three months later, the patient’s clinical and bio-
logic progress was favorable; amphotericin B was
discontinued, and isavuconazole was continued on
a long-term basis. After 1 year of follow-up, the in-
fection had not recurred.

We performed a literature review of cases of pros-
thetic vascular or heart valve mucormycosis and iden-
tified 13 cases, including our case (Appendix, https://
wwwnc.cde.gov/EID/article/29/11/23-0837-App1.
pdf). Nine of those patients were male and 4 female;
median age was 54 years. Two (15%) of the patients
had known immunosuppression, 1 from solid organ
transplantation and 1 from hematologic malignancy.
Two patients had received steroids in the weeks before
illness. Seven patients had a vascular infection. Eight
had endocarditis; of interest, 4 of those 8 patients had
emboli in the lower limbs, which is usually a rare em-
bolic site in endocarditis (4). Nine (69%) of 13 patients
had an early postoperative infection (<4 months after
surgery). The mucormycosis infection was monomi-
crobial in 10 (85%) of the 13 cases. Two patients were
co-infected with Aspergillus; the patient we report was
co-infected with Candida albicans. Ten of the 13 patients
received treatment with liposomal or deoxycholate
amphotericin B; 2 patients died before they could re-
ceive any treatment. Surgery was performed in 11/13
patients, and infected prothesis were explanted in 10
patients. Five (38%) of the 13 patients died.

The main fungal cause of vascular infection and en-
docarditis is Candida spp. Mucormycosis occurs mainly
in immunocompromised patients. However, certain
forms can occur in immunocompetent patients, particu-
larly posttraumatic and healthcare-associated forms;
prosthetic mucormycosis also seems to fall into this cat-
egory (5). We suggest 2 hypotheses for the mechanism
of mucormycosis in our patient: a healthcare-associated
mucormycosis, if we consider that the implanted pros-
thesis could have been contaminated, or a contamina-
tion of the prosthesis by digestive perforation (6). As for
the second hypothesis, Mucorales are found on many
foods; in our patient’s case, ongoing treatment with ca-
spofungin and broad-spectrum antimicrobial therapy
could have encouraged colonization (7).

Our study and review of the literature suggest a
better prognosis for vascular prosthetic mucormycosis
than for pulmonary and disseminated mucormycosis,
probably because it occurs in immunocompetent pa-
tients and the source can be effectively controlled by
surgery. However, we acknowledge that reporting
cases with favorable outcomes may have introduced
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bias. The first-line treatment for mucormycosis is li-
posomal amphotericin B (5 mg/kg) (8). Surgery is
crucial for controlling the infection, particularly in ex-
trapulmonary locations (8). The benefit of amphoteri-
cin B/isavuconazole dual therapy has been suggested
in a neutropenic mice model and should be explored
for difficult-to-treat locations, especially when a pros-
thesis is involved (9). In conclusion, prosthetic cardiac
and vascular mucormycosis are very rare infections
that require prompt surgery and antifungal therapy.
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An increase in invasive group A Streptococcus infec-
tion was detected in the northeast of Spain in November
2022. A postpandemic decline in the diversity of circulat-
ing emm types involved in invasive group A Streptococ-
cus was observed, along with the emergence of emm49
in this geographic area.
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treptococcus pyogenes (group A Streptococcus [GAS])

can cause a broad range of infections. Although
usually associated with streptococcal pharyngitis and
skin and soft tissue infections, GAS can also cause
life-threatening infections, such as sepsis or necrotiz-
ing fasciitis (1).

In December 2022, the World Health Organiza-
tion issued an alert about increasing rates of invasive
GAS (iGAS) infections in children in Europe (2). This
warning was followed by a health advisory from the
US Centers for Disease Control and Prevention that
reported an increase in these infections among chil-
dren in the United States (3). Since then, several coun-
tries in Europe have notified an increase, particularly
in the pediatric population (4).

A total of 31 culture-confirmed iGAS cases (inci-
dence 0.0912 cases/1,000 inhabitants) were detected
during November 2022-May 2023 in the province of
Lleida (catchment of 340,000 inhabitants) in north-
east Spain. Invasive cases were defined according to
Centers for Disease Control and Prevention defini-
tions (5). The median age was 62 years (range 3-93
years); 4 cases occurred in children. Three deaths
in adults were notified during this period. Given
that increase, we analyzed the distribution of iGAS
in Lleida province during January 2011-May 2023
(Appendix Figure, https://wwwnc.cdc.gov/EID/
article/29/11/23-0857-App1l.pdf). The average num-
ber of iGAS cases per year was 5.2 (incidence 0.0153
cases/1,000 inhabitants/year) during 2011-2018.
A total of 19 culture-confirmed cases (incidence of
0.0559 cases/1,000 inhabitants/year) were reported
in 2019, followed by a decline in incidence during
the COVID-19 pandemic (0.0162 cases/1,000 inhab-
itants/year). The increase detected since November
2022 surpassed 2019 incidence.

Hospital Universitari Arnau de Vilanova (Llei-
da, Spain) began participating in the iGAS national
surveillance program in April 2019. Conducted at
Centro Nacional de Microbiologia (Majadahonda,
Spain), this program performs emm typing and toxin
gene profiling of iGAS isolates collected from mi-
crobiology laboratories. We analyzed the monthly
distribution of emm types involved in 61 iGAS cas-
es reported during January 2019-May 2023 in our
geographic area (Figure). Overall, 19 different emm
types were detected; emm1 (n = 18/61) was the most
frequent, followed by emm49 (n = 8/61) and emm89
(n = 8/61). A decrease in type diversity was ob-
served since November 2022; the 6 emm types detect-
ed were emm1 (n=15/31), emm12 (n = 5/31), emm49
(n=5/31), emm89 (n =4/31), emm77 (n=1/31) and
emm58 (n =1/31) (Table).
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