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Pan-echinocandin-resistant Candida glabrata
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Introduction: Fungal periprosthetic joint infection (PJI) complicates 1—4% of all PJI and disproportionately affects
immunosuppressed hosts. Non-albicans Candida species, particularly Candida glabrata, increasingly exhibit echin-
ocandin resistance through FKS1 and FKS2 hot-spot mutations, but the orthopedic literature on resistant non-albicans
Candida hip PJI remains small, and the 2019 International Consensus Meeting (ICM) does not stratify guidance by
resistance phenotype.

Case Presentation: A woman in her late sixties with seropositive rheumatoid arthritis on prednisone and methotrex-
ate presented 22 months after primary right cementless total hip arthroplasty (THA) with a six-month history of
progressive right groin pain and a draining lateral sinus. An earlier outside-facility aspiration and debridement had
been uninformative. Three of five intraoperative tissue samples and sonicate fluid grew Candida glabrata on Sabouraud
dextrose agar; FKS2 sequencing identified a p.Phe659del mutation conferring pan-echinocandin resistance. Two-stage
revision used a conventional-dose amphotericin-B-loaded cement spacer (200 mg per 40 g) with intravenous liposomal
amphotericin B and oral flucytosine, later transitioned to oral posaconazole. A secondary extended-spectrum {3-
lactamase—producing Escherichia coli wound infection required repeat debridement. Stage II reimplantation with a
cementless revision stem, a multi-hole uncemented acetabular shell, and a dual-mobility bearing was performed at five
months, achieving Harris Hip Score 78 at one year. Reactivation at 20 months mandated salvage Girdlestone resection
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Candida glabrata hip joint infection

arthroplasty, underscoring that even a technically sound two-stage revision may not eradicate resistant non-albicans

Candida PJI.

Discussion: This case highlights three lessons: the diagnostic findings that should prompt extended-incubation
fungal culture and molecular susceptibility testing; the elution-driven limitations of conventional amphotericin-B-
loaded cement spacers, which favour a liposomal formulation; and the realistic medium-term prognosis, with two-
stage recurrence rates near 48% in contemporary non-albicans Candida PJI series.

Conclusion: Glabrata-complex PJI isolates should undergo echinocandin minimum inhibitory concentration test-
ing and FKS1/FKS2 sequencing at speciation. Patients should be counselled pre-operatively about a meaningful

probability of eventual joint salvage.
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INTRODUCTION

eriprosthetic joint infection (PJI) complicates 1—2%
P of primary total hip arthroplasties (THA) and is the

leading cause of early revision.! Fungal organisms
account for 1—4% of all PJI — a share of infected joints, not
of all primary arthroplasties — and are recognised in
immunosuppressed hosts, after prolonged broad-spectrum
antibiotic exposure, and in joints with prior bacterial PJI.23

Although Candida albicans remains the most frequently
isolated species, non-albicans organisms, with C. glabrata
and C. parapsilosis increasingly represented, now account
for a rising share of contemporary fungal hip PJI.34 C. glab-
rata carries intrinsic reduced susceptibility to fluconazole
and has demonstrated rising acquired resistance to echin-
ocandins through hot-spot mutations in the FKS1 and
FKS2 genes encoding [-1,3-D-glucan synthase.5

The 2019 International Consensus Meeting (ICM) Hip and
Knee Section on Fungal PJI recommends two-stage
exchange arthroplasty with antifungal-impregnated cement
spacers and recommends against debridement, antibiotics
and implant retention (DAIR); the consensus notes the
absence of high-quality evidence to guide antifungal
selection in resistant non-albicans Candida.® Subsequent
reviews echo these recommendations while highlighting
outcome heterogeneity.+”

We report a case of pan-echinocandin-resistant C. glabrata
PJI of a primary cementless THA in an immunosuppressed
rheumatoid host, with FKS2 hot-spot sequencing identify-
ing a p.Phe659del mutation. We use the case to highlight
three lessons: the diagnostic findings that should prompt
extended-incubation fungal culture and molecular suscept-
ibility testing; the elution-driven limitations of conven-
tional amphotericin-B-loaded cement spacers, which
favour a liposomal formulation; and the realistic medium-
term prognosis, with two-stage recurrence rates near 48%
in contemporary non-albicans Candida PJI series. This
report adheres to the CARE (CAse REport) reporting
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guideline, and the clinical course is summarised as a
timeline in Table 1.

CASE PRESENTATION

A woman in her late sixties presented with a six-month his-
tory of progressive right groin pain, intermittent low-grade
fevers, and a recently developed lateral sinus over the right
hip. She had seropositive rheumatoid arthritis of 15 years'
standing managed with prednisone (5-7.5 mg daily) and
methotrexate (15 mg weekly). A primary right cementless
THA had been performed at an outside facility 22 months
earlier for inflammatory coxarthropathy. Four months
before presentation she had completed broad-spectrum
antibiotics for a urinary tract infection.

Three months after the primary THA she had developed
transient right groin pain; hip aspiration at that time at an
outside facility returned no growth on routine bacterial
culture. Approximately six months later the pain returned,
and an outside-facility debridement grew a coagulase-neg-
ative staphylococcus from one of three cultures, interpreted
there as a likely skin contaminant. She was started empiric-
ally on oral cephalexin. Symptoms then waxed and waned
before becoming progressively worse over the six months
preceding referral; a draining sinus emerged over the lat-
eral hip, and she was referred to our service. The clinical
course is summarised in Table 1.

On examination the right hip was painful through arc with
a Trendelenburg gait, a clean but draining sinus over the
greater trochanter, and no neurovascular deficit. Plain
radiographs of the right hip demonstrated the primary
cementless total hip arthroplasty in situ, without radio-
graphic evidence of component loosening (Figure 1).
Inflammatory markers were modestly elevated (ESR 58
mm/hr; CRP 32 mg/L). Aspiration yielded turbid fluid with
a synovial white-cell count of 4,200 cells/uL and 78% neut-
rophils; routine bacterial culture was negative. With refer-
ence to the 2018 ICM diagnostic criteria, the cell count was
just above the minor criterion threshold of 3,000 cells/uL
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and the polymorphonuclear percentage was just below the
conventional 80% threshold; the actively draining sinus
communicating with the joint nevertheless constituted a
major criterion.® Because the draining sinus is itself a
major criterion, the diagnosis did not rest on the synovial
cell-count thresholds; the 2018 ICM values are reported
here for completeness, and the higher chronic-hip

threshold of Higuera and colleagues, discussed below, is
cited only as a comparator optimised for chronic presenta-
tions.

i i
Figure 1. Anteroposterior and lateral radiographs of the right hip
at presentation, demonstrating the primary cementless total hip
arthroplasty in situ.

Stage I revision was performed under combined spinal-epi-
dural anaesthesia. Intraoperative purulence was
encountered around the femoral component, the implants
were explanted, and an antibiotic- and antifungal-loaded
PMMA articulating spacer (1 g vancomycin and 200 mg
amphotericin B per 40-g batch of cement) was placed. Five
separate intraoperative tissue samples were sent on bac-
terial and fungal media, in line with the 2019 ICM recom-
mendation for >3 samples and extended-incubation fungal
culture for up to 21 days, along with sonicate fluid and one
specimen for fungal molecular workup.® Bacterial cultures
returned no growth at day 7. Fungal cultures from three of
five samples and from the sonicate fluid grew Candida glab-
rata on Sabouraud dextrose agar after 5—9 days (Figure 2).
Minimum inhibitory concentrations (broth microdilution,
CLSI M27) were caspofungin 2 pg/mL, micafungin 1 pg/
mL, and anidulafungin 1 pg/mL, all above the CLSI resist-
ance breakpoints of 0.5, 0.25, and 0.5 pug/mL respectively;
fluconazole >256 pg/mL (resistant); posaconazole 0.5 pg/
mL (within the wild-type epidemiological cut-off); and
amphotericin B 0.5 ug/mL. FKS2 hot-spot sequencing
identified a phenylalanine-659 deletion (p.Phe659del)
consistent with pan-echinocandin resistance.
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Figure 2. Photomicrograph of Candida glabrata colonies recovered
on Sabouraud dextrose agar at day 9 of incubation from
intraoperative tissue samples obtained at Stage I revision.
Magnification x40; lactophenol cotton blue stain.

After multidisciplinary discussion with infectious diseases,
the patient was started on intravenous liposomal ampho-
tericin B (5 mg/kg daily) combined with oral flucytosine
(25 mg/kg every six hours), in line with the IDSA 2016 can-
didiasis guideline recommendation for combination salvage
therapy in echinocandin-resistant C. glabrata deep-seated
infection.® Renal function and serum flucytosine troughs
were monitored twice weekly. In line with the 2017 ACR/
AAHKS perioperative guideline, methotrexate was held and
prednisone reduced to 5 mg daily.'°

At postoperative week two, new wound drainage and lateral
dehiscence prompted repeat debridement; cultures yielded
an extended-spectrum [-lactamase—producing Escherichia
coli sensitive to meropenem, and a second batch of ampho-
tericin-B-loaded cement beads was placed. Intravenous
meropenem was added; the wound healed slowly and
sutures were removed at postoperative day 28. Systemic
antifungal therapy was continued for 12 weeks total, with
the final four weeks transitioned to oral posaconazole at
therapeutic trough.

Stage II reimplantation was undertaken five months after
explantation, following two successive serum CRP meas-
urements within reference range and a negative aspiration
culture. Bone loss was Paprosky IIIA on the femoral side
and Paprosky IIB on the acetabular side. Reconstruction
comprised a cementless extensively porous-coated modular
revision femoral stem for diaphyseal fixation of the
Paprosky IITA femoral bone loss, and a multi-hole highly-
porous uncemented acetabular shell with screw augmenta-
tion and morsellised allograft impaction at the acetabular
floor for the Paprosky IIB acetabular defect. A dual-mobil-
ity bearing was selected to mitigate the elevated dislocation
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risk imparted by two-stage revision and abductor com-
promise. Five intraoperative tissue samples from Stage II
returned no growth at extended incubation.

Progressive weightbearing on a walking aid was achieved
by week six, and the Harris Hip Score at one year was 78.
Methotrexate was resumed at low dose by month four. The
patient remained clinically and serologically quiescent
through 20 months, at which point a new draining sinus
appeared and repeat aspirate cultures grew C. glabrata of
the same susceptibility pattern. After multidisciplinary
review she elected, at an outside facility nearer her home,
for salvage Girdlestone resection arthroplasty rather than
further revision (Figure 3).

Figure 3. Anteroposterior radiograph of the right hip after salvage
Girdlestone resection arthroplasty performed at 20 months
following Stage II reimplantation.

Di1sScuUSSION

This case illustrates the complexity of pan-echinocandin-
resistant C. glabrata hip PJI in an immunosuppressed
rheumatoid host. The 2019 ICM consensus provides a gen-
eral framework but does not stratify by resistance pheno-
type, and the orthopedic literature on FKS-mutated C.
glabrata PJI remains small.+°

Two prior aspirations and one outside-facility debridement
preceded the correct diagnosis. Aspiration-negative chronic
PJI in an immunosuppressed host is a recognised pitfall.
Routine bacterial media incubated for 5—7 days are inad-
equate for Candida, which require Sabouraud dextrose agar
and extended incubation of 14—21 days; the 2019 ICM con-
sensus explicitly recommends this protocol.® Conventional
and commercial yeast-identification platforms may misid-
entify a non-trivial proportion of yeast isolates, including
those within species complexes, supporting the role of
molecular confirmation in PJT workup.*
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Higuera and colleagues identified an optimal chronic-hip
threshold of 3,966 cells/uL. with PMN >80%.12 We cite this
chronic-hip-specific threshold alongside the 2018 ICM
minor criterion of 3,000 cells/uL because the two answer
different questions: the ICM value defines the formal dia-
gnostic minor criterion, whereas the Higuera threshold is
optimised specifically for chronic hip PJI. The borderline
result in our patient is characteristic of the blunting that
inflammatory arthritis and immunosuppression impose.
Rheumatoid arthritis itself carries an approximately 1.6-
fold higher PJI risk than osteoarthritis at primary arthro-
plasty, with immunosuppressive regimens contributing
additional susceptibility.'3

The 2019 ICM consensus recommends two-stage exchange
with an antifungal-impregnated spacer and recommends
against DAIR for fungal PJI, given the dense, drug-resist-
ant biofilms that Candida species form on prosthetic sur-
faces.® Contemporary systematic reviews, including the
489-joint review by Shang and colleagues, report that
approximately 50% of cases are managed with two-stage
exchange, with two-stage recurrence rates near 48%, sub-
stantially worse than success rates typically reported for
bacterial PJI.47

The secondary ESBL E. coli wound infection at two weeks
merits comment: bacterial coinfection has been shown to
confer a substantially worse prognosis than monomicrobial
fungal PJI and has been reported in cohort data as one of
the strongest single negative prognostic signals.'4 We
present this as a cohort-level association rather than some-
thing our single case can establish; in this patient it is
consistent with, and may help to contextualise, the late
reactivation.

Systemic therapy followed the IDSA 2016 guideline recom-
mendation of liposomal amphotericin B plus flucytosine for
echinocandin-resistant C. glabrata deep-seated infection.?
Twelve weeks total therapy is at the upper end of published
practice, consistent with the Azzam multi-institutional
series recommendation that unusual or virulent organisms
warrant a longer course.’

Local antifungal delivery is more controversial. We used
200 mg of conventional (deoxycholate) amphotericin B per
40 g cement. In vitro studies have shown that cumulative
amphotericin B release from PMMA is below 0.03% of the
loaded dose over the first week.'® In practical terms, of the
200 mg loaded into each 40-g batch, well under 1 mg is
released locally during the early interval when spacer-
derived antifungal cover matters most. Houdek and col-
leagues subsequently demonstrated that higher-dose
(7.5%) deoxycholate beads can elute at clinically useful con-
centrations (peak 0.33 pg/mkL at 8 hours), but the cumulat-
ive fraction released remains small.'”? Liposomal
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formulations of amphotericin B have shown substantially
better elution from PMMA in subsequent benchtop work,
and on the strength of this evidence we would now consider
a higher-dose liposomal preparation, recognising that its
benchtop elution advantage warrants further clinical evalu-
ation before it can be regarded as established practice.

Bone loss at Stage II was Paprosky IIIA on the femoral side
and Paprosky IIB on the acetabular side. Reconstruction
was tailored to the bone loss pattern and to the elevated
dislocation risk imparted by two-stage revision, abductor
compromise, and Paprosky-II acetabular deficiency. The
Harris Hip Score of 78 at one year is comparable to pub-
lished medium-term outcomes in this bone-loss class.

Reactivation at 20 months and conversion to Girdlestone
are consistent with published outcomes for non-albicans
Candida PJI managed with two-stage exchange, where
reported two-stage recurrence rates reach approximately
48% in the 489-joint systematic review by Shang and col-
leagues and salvage resection is required in a meaningful
minority.>4 Three practical points emerge: glabrata-com-
plex isolates should undergo MIC testing against all three
echinocandins together with FKS1/FKS2 hot-spot sequen-
cing at speciation rather than after empirical failure; anti-
fungal-loaded spacers should preferentially use the lipo-
somal formulation of amphotericin B given superior elu-
tion; and a longer-than-usual interstage interval together
with two consecutive normal CRPs and a negative pre-
reimplantation aspirate should precede Stage II.'5

This study does not come without its limitations. The find-
ings rest on one patient and one isolate, the data were col-
lected retrospectively, and the final salvage procedure and
its outcome were captured in part at an outside facility
nearer the patient's home rather than under our direct
observation. These limitations temper the generalisability
of the prognostic and management inferences drawn above.

CONCLUSION

Echinocandin-resistant C. glabrata is an emerging cause of
fungal hip PJI in immunosuppressed hosts and is fre-
quently mis-speciated by routine laboratory platforms. In
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this case, guideline-concordant two-stage revision with
conventional-dose antifungal-loaded cement, combination
systemic antifungal therapy, optimisation of host immun-
osuppression, and bone-loss-adapted reconstruction failed
to eradicate infection. Harris Hip Score 78 at one year sits
in the 'fair' category, and the result fell to functional
resection arthroplasty within two years of reimplantation.
This trajectory is consistent with published recurrence
rates near 48% in contemporary non-albicans Candida
series and underscores that even technically sound two-
stage revision cannot reliably eradicate resistant non-albic-
ans Candida PJI in an immunosuppressed host. We recom-
mend that all glabrata-complex PJI isolates undergo MIC
testing against all three echinocandins and FKS1/FKS2 hot-
spot sequencing at speciation, and that patients be coun-
selled pre-operatively about the realistic probability of
eventual joint salvage. Diagnostic criteria and management
guidelines specific to resistance-stratified non-albicans
Candida PJI remain an unmet need.
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