ol : M243 HM1= 2019
Korean J Healthc Assoc Infect Control Prev 2019;24(1):26-34 LECVSIL
https://doi.org/10.14192/kjhaicp.2019.24.1.26

T

(1,3)- B-D-Glucan Z3A}2] & 84

BEH AF 2 ADL 918 g Atel A 2]

sheiistmes MMM FekAlelstm, starenp?

The Effectiveness of (1,3)- 8 -D-Glucan Assay for Diagnosis of Invasive
Fungal Infections in Patients with Bum Injury

Nuri Leel, Dohern Kim®

Departments of Laboratory Medicine' and Burn Surgeryz, Hallym University Hangang Sacred Heart Hospital, Seoul, Korea

Background: Fungal infections are emerging as a major cause of healthcare-associated infection, and invasive fungal
infections (IFI) are associated with high mortality in burn patients. The (1,3)- 8 -D-glucan (BG) assay has been
increasingly used for the diagnosis of IFI, but its effectiveness remains uncertain. As such, we evaluated the BG test in
patients with severe burn injuries.

Methods: From July to December 2018, a total of 86 patients with major burn injuries were prospectively tested using a
Fungitell assay (Cape Code, East Falmouth, MA). BG levels were measured within the first week of intensive care unit
admission and compared with clinical symptoms of patients and results of a fungal culture.

Results: A total of 11 patients were identified as proven or possible IFI. Thirty seven patients (43.0%) were positive, 5
(5.8%) were intermediate, and 44 (51.2%) were negative based on a 60-80 pg/mL cutoff. The sensitivity, specificity,
positive predictive value (PPV), and negative predictive value (NPV) were 81.8%, 56.0%, 24.3%, and 95.5%,
respectively. A receiver operating characteristic (ROC) analysis showed an area under the curve of 0.725, an optimal
cut-off of 124.2 pg/mL, a sensitivity of 81.8%, and a specificity of 74.7%.

Conclusion: The BG test in burn patients showed moderate accuracy and high negative predictive values but very low
positive predictive values. We conclude that the BG test is not useful as a screening tool for IFI, but it is recommended

as a follow-up in ruling out the discontinuation of treatment.

Keywords: Beta-1,3-D-glucan, Burns, Candidemia, Invasive fungal infections
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[13,14]. 7§ ¥ EORTC/MSG (European Organiza-
tion for Research and Treatment of Cancer/Mycoses
Study Group)®] 54 Mt A&7|Eel BG
AAZE Z3EIQl o, 7fA = ESCMID (European
Society of Clinical Microbiology and Infectious Dis-
eases)®] Zho|=epdlo®: FHudSs W M54
ezl Agszd BG A4S zaetn 9
o, 1 Fawst o AR Agolrt [15,16]. 1
o= 275l el AL obx7k4 BG A7t
H43Hoz o]Folnx Ux| gom, WY T
Aol e WA ATE REF Holtk E3t 7|
&9 o7 ¢ A Aifo] W=, BG HAE
a8 ® el sty At Ao
el A= Aoldt A5 Hel HE Qlof, = g
AS dider gF gAre] Frhrr dasio17].

s B welelo] AstEo] glon] o
Fadel AP on wmEeo glof, B4
Fde 2o JELon ERAt 29 54
Y wH ot FE B AAAHOE
Fastm g Aol Hal, A7 dde Fws
PYAZ AT P A W oA L 9
A A egow s Ao Fsa
9l Aol THIS20]. whebA, B4 Etol A el
A %7) kst oy A ALgL 18 3
F 7dY AB 42 T AFE 9o
O Fa4e] YA Axsn ort

7129) BG +a% 7k 9 sh&dTE gols
B, o] BA FoAE AR o] o]
A3 g whE, SERel o] AT 39 =
2o SRS don AYE o ATy
£ BG A3 % $19A0] woh, AAl el A A
FhAoz Qs AYATY 7Hdo] ojHrtn
B3k vk QUeH19] SHAR o] A FaFA ol
W £40] AHEGOR o] LojH7]e] HFH
2 AAke] mgAel F7HQ ARE Agsie,

A FIUNE AAT 5 Yk A7 Pa
sk AAgolch ubehd o8l ATolAlt BhArS F
AR YUY FAAE o2 A5 A
2 Aol L0141 BG PAre] &gl st
of @stut soict

Materials and Methods

BN O ok fo T ok

=

) s o

7
EORTC/MSG®] A5 gt7|zo] uet

A%
A AREE B2 AR proven)t} H& A
AR 14 BAIFI possible) FE5Hch
(5] A4A AFde 3 B2e] 49, A4
Hoz %A AFdel usHm, F7 AA
2 AWE AvAA A B RRgAL 8o
o AWE W FAe A Aol Ak e
Hojstednt. Aad ARad o4 BT A
&4 2] A L (Host factors) 7H4]
1 oglow, YAHOR SyEE £AS Bol),
AY B AL A vk ATh G40l
u, AeH AFAY o] 2AT REG A
g z3hshact

2) (1,3)- B -D-glucan®| &H

BGY =42 Fungitell® assay (Associates of
Cape Cod, East Falmouth, MA)E o]&3}o] A=
Ape] Aol et ZHahc.

3) EAIEA
A&A ARag A W oy FAZIF pro-
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At

o

ven and possible)7- ¥} <54 AT
9] zpo]E H|w3E}7] A= Mann-Whitney

AHE ol g315ic BG AAFATIOL aopae v
wale], AALY] W%, Eolk, JHUZE, &
Ao|=&, AT=E F )59 21, Receiver Oper-
ating Characteristic (ROC) curve 42 E3}] AUC
(Area under ROC curve)E =435}aL A &8
AL P15l TS Youden index 418 &3]
A Akgk(cutoff value)S FL3lH o, ATzh
of W& WHE, Solk, FHA5E, A4S
2, AREE A2 FuAe vw Frhetg
th. E EAEAIL SPSS ver. 16 (SPSS Inc.,
Chicago, IL)2} Medcalc ver. 12 (Medcalc software,

&3t A

jak N

Mariakerke, Belgium)2 ©|

Results
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Table 1. Demographics of patients at the time of admission

Ol2l/d=st

o F/do] 761, oo 109k AA QlFS
3WHE AT nE Fz}7) skEolo|glor, Uy
= =8, vgkat, HEFIoG BE S}
L oshe FUBen sgFEAAel T
k219 o, SHAFA| 3 2 (total body surface area,
) 0o]glth FFEL 3o
sH, gstat, A7 §‘r’z>, oJelsiato] zkzb 651,
19, 159, 59o]la, So0shAh-e 387 (44.2%),
7 23} Ak (full-thickness burn) 46 (53.5%)°] A
tH(Table 1). AH] A} FoA & 5o IHH
A#7d &2 sxjpato 2 _L]-Ho] =913, 690
A Aed g o Bxze] PS5y
ot 54 AAAAe ¥l X+t Candida albi-
cano| 7P @2 =5 AL, 28kl Cropicalis,

C.parapsilosis, C.glabrata7} H& ©|}t}.

2. (1,3)- 8 -D-glucanztnt EEHA o 24

AL 717F FF SHE BG FUGL 55.5 e/l
(95% Confidential interval (CI) 10.0-158.0 pg/mL),
#4:3k 10 pgmL, gt 1000 pg/mLo] et A

All Value by IFI category
Variable
(N=86) IFI proven or possible (N=11) No IFI (N=75)

Age (IQR) 51 (45-62) 59 (48-66) 51 (45-62)
Male:Female 76:10 8:3 68:7
Race, no. (%)

Asian (Korean) 83 (96.5) 10 (90.9) 73 (97.3)

Others 3 (3.5 1 9.1 2 (2.7)
Mode of Burn

Flame/Chemical/Electric/Scalding 65/1/15/5 9/0/1/1 56/1/14/4
TSBA (IQR) 32 (20-40) 50 (35-74)** 29 (20-39)
Inhalation burn, no. (%) 38 (44.2) 6 (54.5) 32 (42.7)
Full thickness burn, no. (%) 46 (53.5) 7 (63.6) 39 (52.0)

(1,3)- 8 -D-glucan (pg/mL)
Median (IQR)
Positive/Intermediate/Negative

Source of IFI, no. (%)
Candida albicans

37/5/44

Candida tropicalis
Candida parapsilosis
Candida glabrata

—_ N = N W

Candida species, not albicans

55.5 (10.0-158.0)

157.2 (124.7-185.2)* 51.3 (10.0-125.0)

9/0/2%* 28/5/24
5 Not applicable
2
1
2
1

Data are medians (IQRs, interquartile ranges) or frequencies.

*P<0.05, **P<0.005.

Abbreviations: IFI, invasive fungal infections; IQR, interquartile ranges; TSBA, total body surface area.
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Al k2ol S4 ¥ BGEEZ 100 pg/mLof| whef L
W AHE Bxel Fig 13 Zoh AA @ 2
9] 36.0%¢21 3 U%ﬂ*i 10 pg/mLu|Rte} Zh H g
o, o] IAEL E3F5o] Z 55(64.0%)2] 3h
AE0] 100 pg/mLu|RHe] ghs UER glet 100-200
pg/mLAFo] o] Zho A 187(20.9%), 200-600 pg/mL
Abol o] Zrol Al 10%8(11.6%)0] HEXE Hlon,
600-1000 pg/mLAto]o] ZFS Hol= 3z 919
Z 378(3.5%)%] HAfol A 1000 pg/mL Zi}
st S UErWith. 7HE 9= H](interval likeli-
hood ratio) =4 ZA3} 0-100 pg/mLAte]e] ZAukgk
A= AL ALY &2 9 oA Fxptyt
AE5A AA47TE 24 A9 = v](likelihood
ratio)7} 0.257 (95% CI: 0.073-0.909 pg/mL) .01,
100-200 pg/mLAfo] o] gro A= 5455 (95% CL

EI
i

60

50

40

30

Frequency

20

I,-_-- |

0 200 400 600 800 1000
(1,3)-p-D-glucan (pg/mL)

Fig. 1. Distribution of (1,3)- 8-D-glucan levels divided
by an interval of 100 pg/mL.

Table 2. Interval likelihood ratio of (1,3)- 4 -D-glucan tests

2.760-10.778) o]t} (Table 2). ALHA A
o fo W& BG 7k vlwafEtE o, I
| &3 94 o4 Ao A2 BG g2
157.2 pg/mL (95% CI: 124.7-185.2 pg/mL), {54
Ad79 &4 sabzo) A 513 pg/mL (95% CI:
10.0-125.0 pg/mL) & A A o8 {0514 54
At 3 92 o4 eAbatoA] &2 %“J%
Xt} (P=0.014, Table 1, Fig. 2).

oy oy
oo

A ZAFo| A Algdh= ZaLx](Positive >80 pg/mL,
Intermediate 60-80 pg/mL, Negative <60 pg/mL)o]|
weh PAATE BASRLS , 379(43.0%)9)
Shapol &) oFAl, 5H(5.8%)9 BHRfollA EH7Hgk
(intermediate), 4475(51.2%)9] A}o|A S 2
318 e ek ofo] uhE Asgre #ake]
7+ ol/ko]— OFA}Y} v w3 H QT 253
V54 Adddez
2 u] =71Zk(intermediate) THRF(N=5)E

J, 24, QFA, g4 A}
43%, 339, 19o|len vzt
o] I=(specificity), 7d == (po-
sitive predictive value, PPV), 24 9= (negative
predictive value, NPV), % & %= (accuracy)= Z+z+
81.8%, 56.0%, 24.3%, 95.5%, 59.3%%ltt. &2
AFED B 9L o4 BAEE AEoR
B ul AR, WA AW 984 o1
= 247 9%, 427, 287, 27 o)l ew

=

I=(sensitivity),

1=
w4

12

fikdy

Interval (pg/mL) Positive* Negative Likelihood 95% CI
0-100 2 53 0.257 0.073 to 0.909
100-200 8 10 5.455 2.760 to 10.778
200-300 0 3 0.000 0.000 to 21.203
300-400 0 1 0.000 0.000 to 95.752
400-500 1 2 3.409 0.337 to 34.537
500-600 0 3 0.000 0.000 to 21.203
600-700 0 0 0o 0 to
700-800 0 0 co 0 to
800-900 0 0 0o 0 to o
900-1000 0 3 0.000 0.000 to 21.203
Total 11 75

*Positive for invasive fungal infection proven or possible;

TNegative for invasive fungal infection proven or possible.
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IFI status

(1,3)-p-D-glucan NoIFI

IFIproven
1

Negative 43

(B) IFI proven or possible

Total
44
Intermediate 5 5
Positive 33 4 37

IFI status

(1,3)-p-D-glucan NoIFI IFI proven or Total

possible
Negative 42 2 44
Intermediate 5 5
Positive 28 9 37

IFI proven or possible (+)

81.8%

Fig. 2. Comparison of (1,3)-
B-D-glucan levels in pa-
tients with and without pro-
ven or possible invasive fun-
gal infections (IFI). Patients
with proven or possible in-
vasive fungal infection (IFI)
(N=11) showed statistically
significantly higher (1,3)-5-
D-glucan levels (157.2 pg/
mL, 95% CI: 124.7-185.2 pg/
mL) compared to patients
without proven or possible
IFI (51.3 pg/mL, 95% CI:
10.0-125.0 pg/mL, N=75).

80.0%

95.5%
56.000  59-3%
I I 24.3%
Sensitivity Specificity Accuracy PPV NPV
97.7%
53.1% 54.7%
10.8%
Sensitivity Specificity Accuracy PPV NPV

Fig. 3. Sensitivity, specificity, accuracy, positive predictive value (PPV), and negative predictive value (NPV) of (1,3)- 3 -
D-glucan for (A) invasive fungal infection (IFI) proven (B) IFI proven or possible.

%, So|E, ol SE, SIS, Hehesl 212
80.0%, 53.1%, 10.8%, 97.7%, 54.7% S th(Fig. 3).

ROC curve 4L A3} o] AUCE 0.725
RS (P=0.002, Fig. 4), Youden index E4jo] u}
o 44T AUgheuo e HAste] meke )

ke i ES
71 A7 BG g2
o

i

A @ B W oy Aue 9%
243 BG

124.2 pg/mLF Tt A4

Aehzrel 1242 pgmLe 7|E0 8 AYEAEUS
A A S 287 (32.6%)00 4 FAd, 58
3}

674%)01 4 S4e math Aad AR &
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Fig. 4. Receiver operator characteristic (ROC) curve of
(1,3)- B-D-glucan cutoff values to define invasive fungal
infection (IFI).
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