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Disclaimer

» The content that will be presented represents the opinions and
experience of the respective presenters only and does not necessatily,
represent the views or recommendations of Pfizer
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> Culture

> Antifungal susceptibility testing

> Serodiagnosis, molecular techniques, TDM
» Post-analytical errors

> Interpretation of test results

> Real-time communication




C QCollect tissues in saline & not in formalin for fungal isolation

Mistake 1: improper collection and processing

- Sample collection: for efficient laboratory diagnosis sample
collection is most important.

« Superficial fungal infections: dermatophytes / mycetoma— .
collect from active edge, collect granules q

Not centre ‘ Scrape from margin

y -
¢ Hunt for gra%s.
e In serosa%ous inus dischar %
e Unde face of the Scab go &smus
. Adhem the under surf; ressing
. % Biopsy tissue /€0 r
ent material in e repeatedly,

ow to settle Sea&(or granules ! (black,
|\p

pale yellow, ink)

Y

&d inoculate at bedside

‘H‘-—._

| . FNAC’s collect good amount for KOH & inoculate at bed side

» CSF -
> Always culture 10-30ml of CSF

> May collect sample even after start of therapy as fungi can be isolated till
3rd day of therapy




Proper sample collection

Transport condition

Blood

Tissue biopsy

Sterile Screw capped container
Sterile Screw capped container

If delay anticipated, specimen should be left at
room temperature

If delay beyond 2hrs is anticipated, refrigerate
at 4°C

Biphasic agar broth bottles designed especially
for fungal cultures Or in automated culture bottle

the specimen should not be frozen or allowed to
dehydrate prior to culture

Swab is not a good specimen; try to avoid it




Criteria for specimen rejections

1. Absence of patient identification on the container or discrepancy. e%en
the information

2. Sputum specimen with >25 squamous epithelial cells as power
field
3. A dried out swab or if the material collected is i Q&lem
The sample submitted in an improper contaj e‘
5. The 24hr sputum or urine specimen for ulture isr V$

~a
&a
) a8

QQ 20y/ma|e ALL precursor B cell type rece

S

>
e3: awa@%s

suspect

partial n in the induction course
. Coo% nish the consolidation course due®&orEiS

ue to relapse received modified chemotherapy with FLAG-IDA
arublcm fludarabine, cytarabine and G-CSF)

Q During the second course of chemotherapy, the patient received 400 mg
oral fluconazole daily as an antifungal prophylaxis.

- Febrile neutropenia two days later.
 Antibiotic treatment with imipenem (500 mg, i.v., every 6 h), vancomycin

(1,000 mg, i.v., every 12 h) & micafungin (100 mg, i.v., daily)

« After four days, multiple skin lesions, starting from the legs and spreading to
the face and upper extremities were identified. The lesions exhibited
necrotic centers surrounded by spreading erythema

 Blood culture grew mycelial fungi — considered contamination - discarded




Case

- Lesions worsened & the antifungal treatmen|
caspofungin (100 mg, i.v., daily)

« Biopsy of the skin lesions showed the prese i
the vascular space - diagnosed as angioinva

 Voriconazole (200 mg, i.v., every 12 h) was i
caspofungin with poor response.

« HRCT scan of the lungs found multiple specu
densities in the lungs
¢ After 1 weeks, the sputum and skin tissue c
* We were contacted after another week
* Morphological identification — suspected Fus
¢ Confirmed identification of Fusarif} poroum by bo | & sequencing
b

 Patient succumbed to the diséase before modification of antifungal

o
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@Q All se
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@son lear m the case

% phae are not Aspergillus

< Al al fungi on blood culture are not lab contaminants — it
e Fusarium & Scedosoporium

QQNL ed of interaction with clinicians
dJ

> Any skin lesion
> Antibiotic/antifungal use

»Immunosuppression etc.




Dermatologic manifestation of invasive fungal infections

 Primary skin infection — tinea infection
« Primary skin infection by opportunist fungi — localized/inva .
- Secondary skin infection from dissemination \'

Aspergillosis at the cannula site Skin lesion %minated fusariosis
A

&erglllosis Er@matous papules & plaque/ }‘
@ necrotic or hemorrhagic echar, _

pustule, nodule, ulcer, cellulitis

Cryp@z Abscess, pustule, papule, plaques,
purpura, ulcer, cellulitis, sinus tract

%cormycosis Necrotic eschar with surrounding______|

erythema, cellulitis with necrosis,
macule, nodule, plaque

Fusariosis Painful papule, violaceous nodule /

with ulcerated centre covered with
eschar, necortizing lesions

Phaeo- Nodule, cysts, cellulitis, plaques,
hypomycosis eschar, ulcer




Can you distinguish skin lesions in AIDS patients?

(xore AAetal. AmJ Tro d By
chwartz IS, et al. OFID,
alik R, et al. Myco ;597127
Pei, et al. AQ& yg 2008

MRI ankle




ZN stain

ﬁ]ae/pseudohyphae?
C

Contamination o

Histo? Stain precipitate

Mucormycosis?
Capillary vessel with water
droplets

f stains

Bacterial contamination Fungal contamination of stain




Hyphae/pseudohyphae?
3 - ‘, ——__» ’ ’ .

Aspergillus or Mucor? Aspe ? Bacterial rods

)
@take 5: A@ical - Blood Culture

%@%nvent' \lethods

e . Bro!&%re / biphasic media
Q|

©

od is inoculated into a broth or biphasic media

—&ubculture on solid media after 1,2,3,7 days of incubation/
‘ D examine macroscopically for evidence of growth after similar
) . . . ..
incubation, make a smear and subculture on solid media if
smear is positive

- incubate the solid media overnight

10



Blood Culture

Conventional methods

e Broth culture / biphasic media @ ¢

- blood is inoculated into a broth or biphasic media
- subculture on solid media after 1,2,3,7 days of i cmion/
examine macroscopically for evidence of grﬁaﬁer similar %
incubation, make a smear and subculture media if
smear is positive \
- incubate the solid media at least W ours
(o}

- examine everyday macrosco r yeast gr n|t|aIIy it
may be very tiny, p|n poin

&

\'&
@@ g g‘

ue sper&n%

solation fails in >50% mucormycosis cases

; Tissue
|
| *é Io I I I
Puru % Mucorales Mucorales Histopathology

not suspected suspected (formol saline)
|

KOH/ small piece homogenize tease
PAS (KOH mount) (don’t grind)
& culture |
direct culture microscopy
mirocroscopy & culture
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Mistake 6: Identification

Over-dependence on commercial system

Method Comment

API-20C Identify as Rhodotorula glutinis, Candida sake, Sacchar W
cerevisiae &

Vitek - 2 Identify as Candida haemulonii, Candida famata
database may able to identify)

BD Phoenix Identify as Candida haemulonii ﬁ

Microscan Identify as C. famata, C. gu:ll/ermondu&a ae, C. paraps@%

MALDI Can identify C. auris after improve t of data base

Before improvement — we up ed the'data base o wn
(Ghosh et al. Clin Mlcrobl 015 21:372-37

DNA sequencing

D1-D2 domain of Iargi can identify cog

A cepted Man ted Online 26 July 2017
|n Microbiol. do 28.'JCM 00921-17

Qungal Inf

*o
&
>

ifffence between H/P & microbiology
Am J Clin Pathol 2009:131:364-375

alls of Morphologic Identification of

tlons in Histologic and Cytologic Specimens

‘illiam M. Rogers, MD,! Teri A. Longacre, MD,! Jose G. Montoya, MD,
and Niaz Banaei, MD'

Ankur R. ‘\n

Surzical Pathology  Surgical Pathology Special Culture

Ellen _Il Bar; q

Diagnosis* Comment Stains  Diagnosis Defers Treatment?|
tive moldalyeasts with culture diagnosis Consistent with MNA ND Rhizopus Yes No
1997-2007 (gold standard) Zygomycetes
® Consistent with MA ND Rhizopus Yes Yes
Aeurrent hiawlbgv”ﬂ'ﬁ without concurrent histology Rhizopus!
L . . )
iz"':nlum due o known history | Fu_ngal organisms Aspergillus GMS  Rhizopus Yes Yes
identified
Fungal elements  Suggestive of GMS  Aspergillus Yes Yes
| 37 cases with ! l 10 cases with | present MUCOrMYycosis niger
v 1 L (¥ istent with  NA GMS  Aspergillus Mo Mo
e ey Coccidioides® fumigatus
8 “major errors™ in | | 2 “minor errors” in| - Aspergillus MNA PAS-D  Fusarium No  Yes
" u,:','r.'o::,:m & :I,wx:,i;m Fungal hyphae Compatible with ND Scedosporium Mo Mo
—— Aspergillus SPIOSPEMUT
2 negative No negative
elinical eonsequences Idinicll ! Consi with  MNA GMS 5 apiospermum Mo Yes
Aspergillus
Compatible with MNA GMS  Cococidioides Yes Mo
Cryptococcus immitis
Yeast forms Resemble GMS  Histoplasma Yes Mo
identified Candida spp capsulaturn
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Identification of fungi is a challenge even in best laboratories

JOURNAL OF CLINICAL MICROBIOLOGY, July 1999, p. 2297-2305

Evaluation of Mycology Laboratory Proficiency Testing

ANDREW A, REILLY,"* IRA F. SALKIN,"> MICHAEL R, McGINNIS,* SALLY GROMADZKI,
LESTER PASARELL,* MAGGI KEMNA,' NANCY HIGGINS," anp MAX SALFINGER' q °
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Error Rate
Error Rote

( I 0 z > Incubation times: In case of Cryptococcus, 72 hours is the recommended.

g system
elation with standard CLSI/EUCAST system - >10%
ro-broth dilution (CLSI/EUCAST)

owth: Certain Candida spp. at fluconazole concentrations above
reduced but persistent growth. In absence of sufficient experience,
olates are labelled as drug resistant isolates. Better result at pH 5.5

; Egsting media :Cryptococcus; supplementation with glucose. If the pH varies
ue to any reason, it can hinder the growth of fungi resulting in misleading

results.

p But, in case of fluconazole, reading beyond 24 hrs can dramatically increase
the chances of misreading isolates showing trailing growth as resistant.
Similarly, in case of filamentous fungi, echinocandins to be read at 24 hours
& azoles and polyenes at 48 hrs. Any deviation can lead to misleading results.

> Drug panels for various fungi: Norm of laboratories is to prepare microtiter
plates with drug and media beforehand. In such cases, drugs which show no
activity against certain genus of fungi are also put up. This can confound the
technician reporting the susceptibility results. For eg, testing echinocandins
for Cryptococcus and Rhizopus spp., fluconazole for Aspergillus spp.

> Mixed yeast cultures used for susceptibility testing: leading to incorrect

interpretation of susceptibility results.
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Mistake 8: Galactomannan & beta-D-glucan

« Collection of blood (avoid contamination)
> Exclusive collection in vacutainer

> Use excess skin disinfectant in swab to avoid friction of cotton with Q °
> Do not collect blood from line — dilution error
> At least 5-6 days after dialysis to reduce glucan interfering &es
» Serum separation
> Avoid haemolysis, sufficient time to clot, use calnbra&,e rifuge at

optimum speed
»>Serum transfer in biosafety cabinet \ ‘
- Test {»'\ &%
> Performance of test only in bio-safety cdbinet %

> Plastic wares, tips etc. sterile & free

»Accurate pipetting | :
A

<
&
>

ic drug monitoring

ke O: Th&&
QJQ Inappropr\g medical indication

@% rNe er medical reasoning

Q ropriate sample collection
Q ample should not be collected from i.v. lines
0 > Peak or trough sample
* Inappropriate method

»Chromatography better method

 Inappropriate interpretation

> Correlate with clinical parameters
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Mistake 10: Interpretation - Candida in respiratory tract & in urine

-Shall | report?
-Any use of count of Candida?

- IDSA guideline, 2016 - Recommendation

> Candida from respiratory secretions - usually indicates colonization & rarel%uﬂes
treatment with antifungal therapy (strong recommendation; moderate- ty
evidence)

> Candida in urine — Treatment with antifungal agents is NOT reco%ded unless
ri

the patient belongs to a group at high risk for dissemination; high-risk patients
include neutropenic patients, very low-birth-weight infan 0 g), & patients
will undergo urologic manipulation (strong recommend uality ewder@

> Neutropenic patients & very low-birth-weight infaN Id be treated as
datio

recommended for candidaemia (strong recom low-quality e ce).

> Patients undergoing urologic procedures S treated wit nazole
400 mg (6 mg/kg) daily, OR AmB deoxy o —0 6 mg/kg several days
before and after the procedure (stron mmendatlon I ewdence)

owen g&’

> No significance of counting Caf lWSplratory t& e
y Q
N\

‘o
&
>

. Knowl pre-analytical analytical and post-analytical
para of any test is essential

. T %n f both mycologists & technical staff essential

mproved reporting

Q rticipation in EQAS program helps in identifying gaps &

« Interaction with clinicians very important
- Call alert is essential
- Molecular techniques help in improving analytical skill

- Though automation is difficult in mycology laboratory, research
should be directed for POCT
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