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Background on Diabetes

Scope of the problem

« Over 500 million people globally suffering from
diabetes

37 million in the US

« Estimated that 20-30% of DM patients will develop a
chronic non-healing wound in their life

» Foot ulcers often require amputation

Diabetes and Insulin
« Essential hormone for regulating blood sugar levels
« Two types — Type 1 and Type 2

@VCUHealth.

Type 1 — Autoimmune disease
» Pancreas does not make insulin because the body’s immune

system attacks the islet cells that make insulin.
» Genetic factors

« Immunologic dysregulation

« Environmental triggers

Type 2 - Acquired
« Pancreas does not make enough insulin and/or the body doesn't

regulate insulin properly
« Caused by insulin resistance — when muscles, fat, and liver
don’t respond as they should to insulin
« Genetic factors
* QObesity
* Inactivity
« Eating highly processed, high carbohydrate foods

1/29/2025



Neuropathy

Pathophysiology of Wound Healing y

Hyperglycemia .

« Contributes to the development of atherosclerosis.

Prevents circulating nutrients from reaching wound and
impairs healing

Normal artery Artery with plaque build-up

https://www.hopkinsmedicine.org/health/conditions-and-diseases/atherosclerosis

* Hyperglycemia may contribute to dysfunction of
endothelial cells via pressure induced vasodilation
(normally protective)

@VCUHealth.

Autonomic
« Impaired sweat gland function - dry cracked skin

Motor
* Increases pressure on plantar surface of foot and impairs healing

Hypoxia
* Due to poor circulation

« Hypoxic wound environment leads to poor healing

Peripheral artery disease
« Poor circulation leads to increased risk of amputation

Antimicrobial Peptides
« Healthy skin produces antimicrobial peptides that fight infection
« This is impaired in diabetic wounds

Bacterial Diversity

« Diabetic skin more likely to be colonized with...
S. aureus, Pseudomonas, Enterobacterales

1/29/2025



Pathophysiology of Wound Healing

Normal Wound Healing Non-Healing Diabetic Wound

siuuapidy

Hypodermis Dermis Epidermis

siusapodAy siwiaQ

5. Neutrophil ‘/: Macrophage ™ Fibroblast & Bacteria

@MVCUHealth. Burgess et al. Medicina. 2021, 57,1072 o120




Diabetic Foot Ulcers

FIGURE 2 Areas of the foot at highest risk for ulceration

@MVCUHealth. Schaper et al. Diabet Metab Res Rev. 2020. 36(S1) i




Table 1. The classification system for defining the presence and severity

IWG DF/I DSA of foot infection in a person with diabetes.”

Diabetic Wound Infections

IWGDF/IDSA
Clinical classification of infection, definitions classification

No systemic or local symptoms or signs of infection 1/Uninfected

Ulcers colonized with potential pathogens. ms are nt: 2/Mild

e | ocal swelling or induration
e Erythema >0.5 but <2 cm® around the wound
Signs of Infection Local tenderness or pain
) Local increased warmth
Inflammation Purulent discharge
» Redness And, no other cause of an inflammatory response of the
. skin (e.g., trauma, gout, acute charcot
Warmth neurc-arthropathy, fracture, thrombosis, or venous
* Induration stasis)
+ Pain/tenderness Infection with no systemic manifestations and involving:  3/Moderate
Purulent Secretions ¢ Erythema extending =2 cm” from the wound margin,
andfor
¢ Tissue deeper than skin and subcutaneous tissues (e.qg.,
Challenqes tendon, muscle, joint, and bone)®
. . Infection involving bone (osteomyelitis) Add (0"
1. Symptoms blunted by neuropathy or ischemia
ymp ) y P y . ) Any foot infection with associated systemic
2. Systemic symptoms often absent (pam, fever, Ieukocyt03|s) manifestations (of th emic inflammatory response
3. Particularly challenging in mild or moderate infections syndrome [SIRS]), as manifested by =2 of the following:

Temperature, > 38°C or <36°C

Heart rate, = 90 beats/min

Respiratory rate, > 20 breaths/min, or PaC02 < 4.3 kPa
(32 mmHg)

White blood cell count >12,000/mm~, or< 4G/L, or
>10% immature (band) forms

@AY/ B ISlsFiig® Senneville et al. CID. 2023. October

- Infection involving bone (osteomyelitis)




Infection severity

Characteristics
Antibiotics *

* See recommendations of Infection
Guideline for empirical antibiotic regimen
for diabetic foot infection

Clinical presentation

V(e VIGIEliaMl Castater et al. Surg Clin N Am. 2023. 103. 1191-1216

MILD INFECTION (IDSA?)-PEDIS® 2

Presence of at least two of:

Local swelling or induration
Erythema > 0.5 cm

Local tenderness or pain
Local increased warmth
Purulent discharge

How to Classify Diabetic Foot Infection?

a MODERATE INFECTION (IDSA)- aEVERE INFECTION (IDSA)/PEDIS

PEDIS 3/3osteomyelitis

4/40steomyelitis

Oral agents

Local infection with erythema >2 cm
OR

Involvement structures deeper than

skin and subcutaneous tissue

No signs of systemic inflammatory

response

Oral or initial parenteral agents

Temperature >38 “C or <36 °C

Heart rate >90 beats/minute
Respiratory rate >20 breaths/minute
or PaCO2 <4.3 kPa (32 mmHg)
White blood cell count
>12,000/mm3, or <4,000/mm3, or
>10% immature (band) forms

Parenteral agents

IWGDF Infection Guideline

1/29/2025




What is the role of culture?
Work up of a Diabetic Wound Infection From IDSA

In a person with suspected soft tissue DFI, consider a sample for

culture to determine the causative microorganisms, preferably by
Laboratory Testing aseptically collecting a tissue specimen (by curettage or biopsy)

- CBC . from the wound. (Conditional; Moderate)
R — Poor sensitivity
e and specificity

In a person with diabetes for whom there is a suspicion of

Only 50% of diabetic patients with deep wound osteomyelitis of the foot (before or after treatment), bone
infections have a leukocytosis. (rather than soft tissue) samples should be obtained for culture,
either intraoperatively or percutaneously. (Conditional; Moderate)
Imaging
* Begins with X-ray
Ve, BT 9uy, OsIEelie GnrngEs Consider a duration of up to 3 weeks of antibiotic therapy after
> DR Elne) SIr e=ln 199 elons minor amputation for diabetes-related osteomyelitis of the foot
0 Diegiess osipomyE il and positive bone margin culture (Conditional; Low)...

“Since all wounds are colonized (often with potentially
pathogenic microorganisms), wound infection cannot be defined
@VCUHealth. using only the results of wound cultures.




Pathogens of Diabetic Wound Infections

Definitions —

Infection — Virulence factors of one or more wound
organisms overwhelm host resistance resulting in invasion
and replication of the organisms and local tissue damage.

Contamination — Presence of bacteria on the wound surface
with no multiplication of bacteria.

Colonization — Replication of organisms on the wound
surface without invasion of wound tissue and with no host
Immune response.

Also...

DFI Pathogens

Armstrong et al. 1995

Diamantolpoulos et al. 1998

El-Tahawy. 2000

Goldstein et al. 1996

Louie et al. 1976

Prabhakar et al. 1981

Sapico et al. 1984

Unclear

Limb-threatening

Unclear

Mild to moderate

Uninfected to severe

Gangrenous

Scheduled for

Armniitatinn

Summary

S. aureus (51%)
Anaerobes (7%)

S. aureus (51%)
Anaerobes (21%)

S. aureus (28%)
Anaerobes (11%)

S. aureus (76%)
Anaerobes (40%)

Peptococcus (80%)
S. aureus (35%)

Proteus (31%)
S. pyogenes (46%)

Group D Strep (41%)
Ananva hAae~ I’)Q%)

Mere presence of organisms in nonviable tissue, without
invasion of viable tissue, does NOT constitute wound
infection.

S. aureus

Anaerobes

Beta-hemolytic streptococci
Enterococcus??

What is missing?

Gardner and Frantz. Biol Res Nurs. 2008; 10(1)




If you had asked me...

Pseudomonas aeruginosa

Staphylococcus aureus

Streptococcus agalactiae

Mixed enteric flora

@VCUHealth.

Anaerobes

Enterococcus

1/29/2025



Microbiome of the Diabetic Wound

Haemopbhilus spp. Pseudomonas aeruginosa S. aureus

5o, 3% 10%

« Conducted in England

» 39 Newly infected patients (>18 yo)
» Tissue punch biopsy performed

» Prior topical or systemic antibiotics —

excluded
* Next generation sequencing and S. agalactiae
gPCR (microbial load) were performed 6%

Corynebacterium
10%
Acinetobacter baumannii
9%

Anaerobic
GNRs
8%

@VCUHealth. Malone et al. EBioMedicine. 2017. 142-149




What principals do we use to determine significance in a bacterial culture?

Key pathogens

Gram stain

Relative abundance
Many wound Diabetic Wound Cultures
cultures

o :" : >
o3
1 . . T ®
. 1 ; ” \ Y
@ -] - --’I " J"
L o) '

: . oo
W Human sacrifice. Dogs and cats

’@‘ Health N /ﬂ/ living together. Mass hysteria.




Interesting Findings from the Microbiome

Age of the Wound Matters

Relative abundance (%)

* < 6 month wounds
« Dominant growth of single pathogens
 Little bacterial diversity
« Staphylococcus aureus and GBS — dominant pathogens

M. Malone et al. / EBioMedicine 21 (2017) 142-149

(A) High frequency taxa. (B) High to lowfrequency taxa. (C) Lowfrequency taxa.

> 6 months
- Great diversity
- Anaerobes dominant

< 6 months

D_0__ Bacteria, D_1__ Firmicutes, D_2_ Bacilli,
D 3 Bacillales, D 4  Staphylococcaceae,

Malone et al. EBioMedicine. 2017. 142-149



Do pathogens vary by wound severity

These data are difficult to
: More diverse

interpret

Mild Infection

severity - Low diversity (fewer types of

W mild organisms)
B moderata

Moderate — Severe Infection
- Higher diversity

Anaerobes

- Present across all infections
equally

Less diverse

@VCUHealth. Malone et al. EBioMedicine. 2017. 142-149




What does this mean?

Which culture is more
“significant”

Abundant S. aureus
Rare mixed anaerobic bacteria

Moderate mixed anaerobic
bacteria

@VCUHealth.

Moderate - Severe

Are these really
Infections?

1/29/2025



Microbiology of the Diabetic Foot:
Specimens and processing

Preferred Processing of Bone Specimens
Tissue biopsy from a debrided area
Bone biopsy - Cover with saline or broth medium

- Vortex for 10 seconds
Suboptimal - Remove vortexed medium
Superficial swabs - Use one drop for Gram stain

- Inoculate plates with 1-2 drops

Do not do!!! - Quadrant streaking patter

Severed limbs and appendages

- Send us biopsy from the clean margin following amputation Saniiifolenlnllon nant

- Excise tissue and process as you would for a tissue biopsy.

If bone too large to fit in container....

@VCUHealth.




* Avoid if possible

» Contact provider to see if they can assist in excising bone
fragments

@VCUHealth.



Gram stain Principals

Look for signs of a quality specimen
* Presence of inflammation

Lack of epithelial cells
* Presence of organisms

Notification of results
« Organisms seen on sterile specimens???

= }3"‘

Conclusions

1.

2.

Cultured organism quantity
correlates with quantity on
smear.

Visualization of organisms
implies > 10”5 organisms.

@VCUHealth.

.“‘
B

What do we know about the
accuracy of the Gram stain?

Vol. 16, No. 2
Printed in U.S.A.

THE JourNaL oF TRAUMA
Copyright © 1976 by The Williams & Wilkins Co.

THE QUANTITATIVE SWAB CULTURE AND SMEAR: A QUICK,
SIMPLE METHOD FOR DETERMINING THE NUMBER OF
VIABLE AEROBIC BACTERIA ON OPEN WOUNDS

NORMAN 8. LEVINE, M.D., LT COL, MC, ROBERT B. LINDBERG, PH.D., ARTHUR D. MASON,
JR., M.D. anp BASIL A. PRUITT, JR., M.D., COLONEL, MC

From the United States Army Institute of Surgical Research, Brooke Army Medical Center, Fort Sam Houston,
Texas

TABLE 1

Relationship between the Number of Viable Bacteria
Counted and the Visualization of Bacteria on a
Gram-Stained Smear of a Wound Swab

Number with
Visualization
of Bacteria

~ on Gram
Stained Smear

Number of
Number of Viable Swab Counts
Bacteria Counted in This
Range

> 108
1 x107t09.9 x 107
1 x 106t09.9 x 10°¢
1 x10°t09.9 x 10°
< 10°




Gram stains in patients with diabetic ulcers

» Tanzania — low resources

What is the utility of using the Gram stain to guide

therapy, when culture is not available?

RESULTS

» 118 cultures of tissue biopsies yielded growth
59 (50%) were polymicrobic (80% GNRS)
38 (32%) — GNRs alone
20 (17%) — GPs alone

« Gram stain predictive in 93% of cultures
Gram positives 15/20 (75%)
Gram negatives 31/38 (83%)

Table 3 Results of Grams stains with the corresponding
matched culture result*®

Growth of Growth of
Gram-negative Gram-positive
microorganisms (single microorganism
(single species)

Gram stain result

on light microscopy species)

Gram-negative bacill 38
Gram-positive coccl 2 15

*Discordancy not significant by McNemar test (P = 0-25). The
matched data array indicates the complementarity of Gram stains
and culture.

WA'(= VIglEligM  Abbas et al. Inter Wound Journal. 2012. 9 112912025




Treatment of Diabetic Wound Infections

@®VCUHealth.



Antibiotic Use In the Diabetic Ulcer

What Antibiotics Are Used?

Table 2. Empirical Antibiotic Options for Diabetic Foot Limb threatening
Infections? Ampicillin-sulbactam

Ticarcillin-clavulanate

Non-limb threatening (generally oral outpatient therapy) Piperacillin-tazobactam

Cephalosporins (cephalexin, cefadroxil, cefdinir) Ceftazidime + clindamycin

Fluoroquinolones (levofloxacin, moxifloxacin) Cefotaxime = clindamycin

Penicillins (dicloxacillin, amoxicillin/clavulanate) Fluoroquinolone + clindamyein

Linezolid Antipseudomonal carbapenem (doripenem, imipenem-
Trimethoprim-sulfamethoxazole cilistatin, meropenem)

Doxycycline Fluoroquinolone + vancomycin + metronidazole

Linezolid
Life threatening Ertapenem

Ampicillin-sulbactam + aztreonam Tigecycline
Piperacillin-tazobactam + vancomycin

Vancomycin + metronidazole + ceftazidime

Antipseudomonal carbapenem (doripenem, imipenem-

cilistatin, meropenem) How well do these antibiotics work in
Fluoroquinolone + vancomycin + metronidazole diabetic patients’?

Ertapenem
Linezolid
Tigecycline

Nicolau and Stein. JAPMA. 2010. 100(1)

1/29/2025



ournal of Antimicrobial Chemotherapy (2004) 54, 836-839
DOI: 10.1093/jac/dkh412

P h armaco kl n etl CS O.I: Antl b | Otl C Advance Access publication 16 September 2004

Tissue and serum levofloxacin concentrations in diabetic

Use in Diabetic Foot Ulcers: foot infection patients

L eV O fI O X aC I n K. Oberdorferl*, S. Swobodaz, A. Hamann3, U. BaertschS, K. Kusterer“, B. Borns,
T. Hoppe-Tichy?, H. K. Geiss' and H. von Baum®

METHODS
» 10 outpatients with diabetes and ulcers enrolled.

Non-Healing Diabetic Wound « All received oral levofloxacin.
* Levofloxacin concentration determined from wound tissue.

0.125 Yes

siwsapidy

<2.0 Yes

<2.0 Yes
<2.0 Yes
No pathogens Yes

<2.0 Yes

siusapodAy siwiaQ

0.25 New pathogens with high levo MICs

@VCUHealth. <2.0




ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, Dec. 2010, p. 5209-5213
0066-4804/10/$12.00  doi:10.1128/AAC.01051-10
Copyright © 2010, American Society for Microbiology. All Rights Reserved.

PharmaCOk|net|CS Of AnthIOtIC Use |n DlabEtIC FOOt U|CerS Tissue Penetration and Pharmacokinetics of Tigecycline in Diabetic

Patients with Chronic Wound Infections Described

. . . . v

TI ec Cl | ne by Using In Vivo Microdialysis

JL Catharine C. Bulik,! Dora E. Wiskirchen,' Ashley Shcpard,2 Christina A. Sutherland,’
Joseph L. Kuti," and David P. Nicolau'**

Center for Anti-Infective Research and Development, Hartford Hospital, Hartford, Connecticut'; Connecticut Surgical Group,
Hartford Hospital, Hartford, Connecticur®; and Division of Infectious Diseases, Hartford Hospital, Hantford, Connecticur®

METHODS

« 8 Patients with Grade 2 or 3 DFU _ _ CQNC_LU‘Sle _
« Simultaneous administration of other therapies permitted Tigecycline penetration into diabetic wounds does

* Measured tigecycline in uninfected thigh and wound not differ from non-wound tissue.

TABLE 2. Steady-state pharmacokinetic parameters representing tigecycline concentrations in plasma, wound interstitial fluid, and uninfected
thigh interstitial fluid samples”

Parameter”

Sample category € AUC,

(pg/ml) (g = h/ml)

CL,, I Penetration

ti2 (h) (litershikg) “ltff:kl—'] (%)

0.75 9.73 = 462 0.28 = 0.09 3.95 = 2.31
(.33

1.02 2488 =

1.15 15.96 = 13.2 YubY4 * °

Plasma (total) 0.42

[ [ L = o ik 1k
1 R

e -

Wound .16
Thigh .18

(.11
Dl
LR
(.13

’E
ad D

I+ I+ I+ |4
oo 0 B
I+ 1+ I+ |1+
I+ I+ 1+ 14

Lad = b= =
i
g Lid pmt

28.67 L0000 + 4478
52

“ Steady-state conditions consisted of a 100-myg loading dose and then 3 to 4 doses of 50 mg twice daily.
B - . . , I . .
o _— F{.le conceniration: '|I|:|.n.' time o reach F{.le concentration: CL el rmmaem ol chsadsr etatas | wrealineria ol dieteiBaniion sl chasde ebata Thiaka ara samaoerbard ae

means * standard deviations. P values (representing statistical analysis o .
1,5 0.437; for percent penetration, (.9%66. Gill et al. JAC. 2022. 77(5)

“ Percent penetration caleulated as follows: AUC 00 fAUC 00 % 1

Similar conclusions for Omadacycline

1/29/2025




Treatment and Outcome of DFU

38 patients were treated with outcomes measured
* 19 (49%) failed

Wound Severity Number Wound Duration Treatment Failure Description of
Rate Microbiology

Moderate to Severe 33 > 6 weeks 15 (45%) Polymicrobial

anaerobes

Moderate < 6 weeks 4 (80%)) Monomicrobial (Staph
and Strep)

Antibiotic Number Wound Duration Treatment Failure
Rate Conclusion

Narrow spectrum > 6 weeks 4 (44.4%) Treatment failure rates are >40%
regardless of...
- Antibiotic used

- Wound severity or duration

Broad spectrum Not reported 11 (44%)

| ’["I'lﬂ‘ !
The presence o ‘,

Mu|ti_drug r‘es|‘Fr WAS JUST Streptococcus aga|act|ae Malone et al. EBioMedicine. 2017. 142-149
KIDDING

orrelated with treatment failure... what was it?




What about empiric therapy?
Open Forum Infectious Diseases :;-,.' 3 Ay

OXFORD

Empirical Antibiotic Therapy in Diabetic Foot Ulcer

Infection Jncreases Hospitalization

Brian M. Sch

116 patients with infected DFUs
* 68% mild
» 26% moderate
* 6% severe

Treatment _
. Empiric — 39 No demographic

- Culture guided — 77 differences between
these groups

@VCUHealth.

Diabetic foot ulcer
infection

n=147

Infection
E)lc1cl=uglf d confirmed
n=116
Lost to follow-up Empirical Culture-guided
n=10 n=39 n=77

No infection Hospitalized Hospitalized
n=21 n =20 (51.3%) n =29 (37.7%)

Only noted for mild infections — which is counter
intuitive.
* No difference in amputation or death.
« Could differences be due to uncontrolled
variables?

1/29/2025



Summary of Treatment

« Qutcomes in general appear to be poor. ~40% failure rate

« Surgical debridement improves outcome

* Inverse relationship between the microbiology and wound severity

« It appears as though antibiotics do penetrate the diabetic wound environment, but these studies may be flawed

» Empiric treatment might be inadequate

What does all this mean for the role of culture?

f@‘ vc U H ed | th - 1/20/2025



Culture Work Up

4. From invasively collected specimens from normally sterile sites, identify up to

three microorganisms according to the criteria in Table 3.12.1-2. Exception, work-
up all organisms listed as “Any quantity™ in Table 3.12.1-2.

5. For noninvasively collected, good-quality specimens, with Gram stain evidence
of infection (presence of PMNs and/or few epithelial cells), identify up to two
microorganisms according to the criteria in Table 3.12.1-2. Exception, work-up all
organisms listed as [*Any quantity” in Table 3.12.1-2.

1 NOTE: Definition: good quality wound specimen - PMNs in direct smear or a
history of diabetes or immunocompromised condition; Poor-quality wound
specimen - moderate or numerous squamous epithelial cells on direct smear or no
PMNs.

@VCUHealth.

CLINICAL

MICROBIOLOGY
PROCEDURES HANDBOOK

1/29/2025



How many organisms to work up?

Aeromonas hydrophila

C. perfringens

Pasteurella spp.
Capnocytophaga spp.
Aracanobacterium haemolyticum
Bacillus anthracis
Corynebacterium diphtheriae
Nocardia spp.

Mycoplasma hominis

Vibrio vulnificus

Clostridium septicum
Clostridium novyi

Clostridium sordelli
Corynebacterium kroppenstedtii

Three organisms from sterile sites

Two organisms from non-sterile sites

Literature review...

Rare, Well-defined pathogen
Common pathogen

Rare, Well-defined pathogen
Rare, Well-defined pathogen
Rare, Well-defined pathogen
Rare, Well-defined pathogen
Rare, Well-defined pathogen
Rare, Well-defined pathogen
Rare, Well-defined pathogen
Rare, Well-defined pathogen
Rare, Well-defined pathogen
Rare, Well-defined pathogen
Rare, Well-defined pathogen
Rare, Well-defined pathogen

We made it up ©

Any growth

Any growth

Any growth

Any growth

Any growth**
Any growth**
Any growth**
Any growth**
Any growth**
Any growth**
Any growth**
Any growth**
Any growth**
Any growth**

** Although any growth of these organisms would be clinically significant, laboratories should not identify all
organisms in a wound culture to ensure that these organisms are not missed. As a practical matter, laboratories
can assume that if these organisms are disease causing, they will be cultured in predominant quantities (i.e. -

greater than commensal flora).

.

Dgern et al. :l-ournal of Nonsense. How to make things up out of thin air. 2024. 234(5




Using Relative Abundance to Guide Work Up

From Table 3.12.2 in CMPH

ID only, AST on request or if hardware associated, report as mixed
flora if not significant
Enterococci Commensal, Potential pathogen Pure or predominant ID and AST, report as mixed flora if not significant

Coagulase negative staphylococci Commensal, Potential pathogen Pure

Enterobacterales Commensal, Potential pathogen Pure or predominant ID and AST, report as mixed flora if not significant
Bacillus spp. (Not Anthrax) Commensal, Potential pathogen Pure ID
Eikenella spp. Commensal, Potential pathogen Pure or predominant ID, AST for deep tissue infections

Glucose non-fermenting Gram negatives Commensal, Potential pathogen Pure or predominant ID and AST
Stenotrophomonas maltophilia Commensal, Potential pathogen Pure or predominant ID and AST

Let’s look at some examples.

(@‘ vcu H ea | th ; 1/29/2025




Microbiology Culture Examples:
Tissue biopsy from Diabetic foot ulcer

Gram Stain Result Suggested Reporting

Many PMNs Mixed aerobic and anaerobic
GNRs, GPCs, bacteria resembling intestinal flora
Few Squamous Epis including:

2+ E. coli

2+ E. faecium

2+ S. agalactiae

Culture Result . :
2+ E. coli
2+ Enterococcus fae_c:lum Performed Upon Request.
2+ Coagulase Negative

Staphylococci
2+ Streptococcus agalactiae (GBS)
2+ Finegoldia magna

@VCUHealth.
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Microbiology Culture Examples:
Tissue biopsy from Diabetic foot ulcer

Gram Stain Result

Many PMNs
GNRs, GPCs,
No Squamous Epis

Suggested Reporting

4+ Enterococcus faecium

2+ P. aeruginosa

Mixed aerobic and anaerobic bacteria
including:

2+ Stenotrophomonas maltophilia

2+ Bacteroides fragilis group

Culture Result .

4+ Enterococcus faecium

2+ P. aeruginosa

2+ Stenotrophomonas maltophilia
2+ Bacteroides fragilis group

2+ Parvimonas spp.

@VCUHealth.

Susceptibility testing performed on
the Enterococcus faecium and P.
aeruginosa as the principle
pathogens.

1/29/2025



Some last comments

« Diabetic foot infections are often polymicrobic.

+ Metagenomic analyses have shown that culture commonly fails to grow all organisms, especially obligate anaerobes.
» Cultures do not represent a complete picture of a patient's infection.

» Specimen quality can be variable and may be submitted from clinically unifected lesions.
» Excessive work-up of these cultures can lead to unnecessary antibiotic therapy.

* Per IDSA guidelines, empiric therapy should cover P. aeruginosa if present so laboratories should be sure to work-up any amount
of this organism.

» Encourage thoughtful culture practice and optimal specimen types.

(@‘ vcu H ea | 'th ’ 1/20/2025




Thank you for your attention.

Questions — email christopher.doern@vcuhealth.org
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Bonus Material
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Case

* A 56 year old otherwise healthy * Patient had a low-grade fever but
male presents with perianal all other vital signs were normal.
swelling, pain and tendernous. e Anincision and drainage was

* Physical exam noted a small, performed and purulent material
erythematous, well-defined, was collected and sent to the
subcutaneous mass near the anal laboratory for aerobic and
orifice consistent with an anaerobic bacterial culture.

anorectal abscess.



Anorectal Abscesses

* The problem * Pathophysiology
— Common complaint in the ED
— Estimated 100,000 cases/year in US

— Likely underestimate due to
misdiagnosis as hemorrhoids.

— If not diagnosed and treated can
progress to “anal sepsis”

— Can lead to a fistula in ~¥25% of
patients.

Ischeorectal Intersphincteric



Techniques in Coloproctology (2020) 24:127-143
https://doi.org/10.1007/s10151-019-02144-1

ORIGINAL ARTICLE ®)

Check for
| updates

Evaluation and management of perianal abscess and anal fistula:

SICCR position statement Antibiotic therapy for prevention

A. Amato'® - C. Bottini? - P. De Nardi? - P. Giamundo®* - A. Lauretta® - A. Realis Luc® - V. Piloni’ of fistula in-ano after incision and
drainage of simple perianal
Statement: the treatment of anal abscess is surgical abscess: A randomized single

incision and drainage blind clinical trial

Table II. Comparison of baseline and surgery related characteristics of patients based on fistula formation

Grade of recommendation: 1B

Fistula development™

Statement: antibiotic therapy is unnecessary o = a okl P value
= . Total no. (%) 67 (22.3) 253 (77.7) 300 (100)

in uncomplicated anorectal abscess but can prevent Group”

fistula-in-ano after incision and drainage of simple ! 22 (14.2) 133 (85.5) 155 (100) <.001

2 45 (51.3) 99 (68.8) 144 (100)
anal abscess —_—

Cipro and Metronidazole Prophylaxis

Grade of recommendation: 1B Group 1 — Abx
Group 2 — No Abx

What does this mean for the value of culture?

Ghahramani et al. Surgery. 2017. 162(5)
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TABLE 1. Aerobic and anaerobic organisms recovered in 144

perirectal abscesses

. No. of
— S
Aerobic organisms

a-Hemolytic .....
v-Hemolytic......
GIOUP A et s s s b a e ssrs e s en s
Group B............
Group D...........

S aureus ..

COHE“IHSE I}Egﬂtwe staphy'l I O R —

N. ZONOITROCAE ........ceoeereerrceiiirasisis st st s st ss s sessnnes e

PrOMEUS SPP. cooueeeraescssesssssssssssssssssssssssssssssssssssssssssssssssnsssssssrsssasnins

Psetudomonas @Qeriginos..............coveiisssnssssssssssnsssssssssnssssasns 4
Other Pseudomonas SPecies ... 3
EL COlneeeseicsiscrissssnssssssssssssssssssmss s s s s ssssssasssnsssssssssss ssasas 19
Klebsiella PRCUMONGE «.cvvcsrssssssisssssmssssssssssssissssmassssssssssssssassassass 3
Enterobacter species .. SR |
Other gram- negative I‘Ud‘ih ............................................................ 16

Total . cecisssscisnisisssissins

PARRERE AR AR R R

131

TABLE 1. Aerobic and anaerobic organisms recovered in 144
perirectal abscesses

: No. of
Organism(sy" isolates
Anacrobic organisms

A PYREREAS L o L oo nastapemaromnR e as K S RN XSS bONRSASSSRSOUNORbT RS SaevaAsno 11
P. anaerobius............. 12
P. asaccharolyticus ... 14
P. prevotii.................. 6
P. sacchamlyucu.t 1
P IAICTO8 o ccisniiicasiisinaiinis siiaiane ks s iR T s s s saaNiave 15
Other Peptostreptococcus Spp. i 13
StreptocoCcus IMIErMEdIls.................iiiiiiiiiisississsssssssssssssssssesssne 2
Velllondlla parvitla....c..coiciiiisaminiimimasmiainiiniais B
Veillondla alealescens.....c.oociiiiiiinimnniianiiniisai 2
Fubacteriuam Sentumn.......ciciviviiiiiiibioiniievsmamisrsiisossissimissisaiss 0
Other Eubacterium Spp.......ouviiiiiisinins 2
Propionibacterium acnes ..............ccooverinen. 2
Lactobacillus Spp. .......c.coevueerneriensinnsanns 1
Clostriditm perfringens ...............oveviviinninsosissimssssmsmsssssn -
Clostridittm PUIYFICUM............covvviviiiiiinicnsnisisisisssssssssssnns 1
Other Clostriditm SPECIES .......cuiiiriinniiienisssmsssessssssssssssssssases 10
Fusobacterium nucleauum......................ocuveiscsinsivesissnisisesisssissns 6
Fusobacterium mortiferum ...................ooverieresineisrenissssssssessns 2
Other Fusobacterium SPECIES .......cuuisissssasisisississmssorsssssssassnsoss 13
Bocteroldes frapilis® ..........ccciiviisimiivisiisesusessnisomms s 98
Boacteroides diSTSORIS? ......cciimamisisiisiiviessisissssssssonsioisesasosssss -
Bacteroides ovatus* 9
Bocteroldes VBUBRINE® ......c.coiiaiivisaitsivinisasi sossssionmis sievmssrisonsons 3
Bacteroides thetaiot@omicron® ....................eissisissnesssniesnns 11
Prevotella melaninogenica.......................iiviniiissssissssssssssssseses 18
Prevotella TRICIEdE ... viisiivisiivmiisiiniiiss sk s onsaamianssaace 12
Prevolella OTIS-DRICCEC, .0 i ivivissivstssiissosicinsssonrssonides sesospssnsaanssssasne 2
Prevotella ureolICa ...c.ivoiiiisiniimiiniiosiisomsisisssssedsbissssonssrssinosss 17
Prevotelln orallS ... nismnasmimeriasidvsissondsrsiisonss 2
Prevotella bivia ...... B 14
Prevotella diSiens ..............voevevevecrenrieieresseseaesessseessssesssssssssesss 6
Porphyromonas asacch@rolytica .................vceeeeveneneseoviernenesrninenne 20
Other Bacteroides SPecies........uvininieiesesssessssisssssssssssssssnses 19
TR e i cspomiismimninpirosesias s sss sSSP i aioan 325

“ Species marked with an asterisk all belong to the B. fragilis group.
® Other gram-negative rods include Klebsiella spp. other than K. pneumoniae,

Citrobacter spp., Providencia spp., Morganella spp., Acinetobacter spp., and Aero-
monas Spp.



Microbiology Culture Examples:
Perirectal abscess material collected during 1&D

Gram Stain Result Suggested Reporting

Many PMNs Mixed aerobic and anaerobic bacteria resembling
Moderate GNRs, GPCs, and GPRs mixed intestinal and skin flora.
Few Squamous Epis

Comment: The presence of S. aureus, beta-hemolytic
streptococci, P. aeruginosa, and significant growth of
other pathogens has been ruled out.

Culture Result . :
| CulureRest D
2+ E. coli
2+ Enterococcus faecium Not performed.

2+ Coagulase Negative Staphylococci
2+ Corynebacterium spp.
2+ Finegoldia magna

@VCUHealth.




Microbiology Culture Examples:
Perirectal abscess material collected during 1&D

Gram Stain Result Suggested Reporting

Many PMNs 1+ S. aureus
Moderate GNRs, GPCs, and GPRs

Few Squamous Epis Mixed aerobic bacteria resembling intestinal flora.

Culture Result . :
4+ E. coli
1+ S. aureus

@VCUHealth.



Summary of Anorectal Culture Workup

» Expect intestinal flora — It would be weird if it wasn'’t there.
* Don’t overwork these cultures.
» Look for key pathogens and clear predominance of possible pathogens.

@VCUHealth.



