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Fig. 1 Microscopic images of enterococci (blood culture broth, 1,000-fold) and the

illustration of the “peanut sign”

o®
peanut sign(—)

JHERR 2 2 TE DD, ZOREREOR= ) Vg
MFCTHETELZILEEFIINTTHLPo TV Do
7z

RWFFETIE, 7T A GAOBEAROFR Tl Bk N O it
TR SNRZ D) VIRV R § 5 KB, FRERE
ISR OB OWT, AR R R AR
Wed— VA v F—FELTHE LA /2, 7
7 LY Ei e H AT o T B BRIR R APl &
ZH)TUE VB L LTHREZZRELT, Fiilo—
OB & B L 7=

M EFE

1. %

20154F 4 A 205 2016 4F 3 B O 1 4EIIC 4 B THRIL
ENETOMEREE 4S5 £y D) b, HEREKR
MBl g e Lz, BEEHREEALL, M&R &K
BHG 2 KEARICH Y BT

2. MLigHs 2

MmiERE#EIIBD N2 7 v 7 FX Y A5 A (HABD
o HRRZ MY T v F V) BEHLE B
ERPMEAYATFLAHEHAD 28FIFREAL X VK b
WV, 2F BV ARy, 20F/REJHL XV R b
VEMW 23F IS L X ¥R bV E 22F BEA
VAR MVIZRET7 HRE, 20F/MNEHL X R v
3w ES5 A, 35T TH#EZTo 7.

3. 79 ag

AHMIEAE 5 H20H

'\f‘"s S

’

e
<
‘ .
P
b

peanut sign(+)

Bt 4 > A3 T MR 28 R F OV H 555383 2mL
A v 2 IZHCY L, 3,000 [Al#5/min T 8min
FLTHEL 720 B, RiEER AT A FA T AICEBHKL
Tt L V2B 3ARMEL
Hucker Z 540l T11 - 72

4. [ & R MR

BB Bt R bV ORI % 5% b Y I FE R b
B L, MOERENOIEEW AR L T3 A 2
T 2 ¥ v ~ Pos Combo 31] 78 f V(RN 7 <> - O—
VE—=)EHWT, ¥4 2783 ZxF x> WalkAway Plus
PAE R EZ TR (XY 7= - T— )& —)
THED L EZMERFRE T 72, BEREOMNE X
FRREHEAE &k 2 LT L TR L 7.

5. itk

LR R ERRAR D 7 5 DGt Gt T, K%
AT MImAR - 7RI, Bl miciigg L Tw
57 7 Lt BRE 2 I Ekm EHEE L7z, Dbk
TEADBRD X 912, M4 O B AR o> F gl ] 12 5 Sl &
BATS 20 B O YRR T & 2 L% [%AEAEY
1] HyLEFRL7 (Fig D).

MO #7812, Wk & vz ik o
7T LR A 137 M BRI & R AR AT B Rl 3 B
LR 1,000 5 CTHEIZE L C [#&AE4T A1 V] of#
ZRiE L7z

6. HMLAANSLLE L BrAl I



308 N

Fig. 2 Inclusion and exclusion process

One hundred and thirty-seven blood culture specimens from which
enterococci were isolated.

Eighteen specimens inwhich penicillin-susceptible enterococci and
penicillin-resistant enterococci existed in the same bottle were
excluded.

A 4

Microscopic testing was performed on 119 slides by the physician
(author) and medical technologist (co-author).

Slides were excluded on which the tester was unable to detect
enterococci with microscopic testing.

Y

Comparison of “peanut sign” results and susceptibility testing results
on the 109 slides (physician) and 105 slides (medical technologist).

Table 1 Results for microscopic testing and penicil-
lin-susceptibility testing of enterococci

Penicillin-susceptibility testing results

“Peanut sign” (No. of specimens)

Resistant Susceptible Total

Physician

Positive 42 2 44

Negative 12 53 65

Total 54 55 109
Medical technologist

Positive 51 11 62

Negative 3 40 43

Total 54 51 105
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avium 1, E. raffinosus 1, T 9 HLWREFEAE bITH
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Table 2 Characteristic value for gram-staining
results (“peanut sign” positive) of penicillin-re-
sistant enterococci

Characteristic value %t:lﬁzttg/f)l 95% CI (%)

Physician

Sensitivity 78 64 - 88

Specificity 96 88 - 100

Positive predictive value 95 85-99

Negative predictive value 82 70 - 90
Medical technologist

Sensitivity 94 85-99

Specificity 78 65 - 89

Positive predictive value 82 71-91

Negative predictive value 93 81-99
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[T A V] OfFHEE =D VR PR B 5
% WG ERB O WA RN TR L7z (Table 3). =
V) VIERZYED E. faecalis % [HALAEY A V] Lk
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Table 3 Results for penicillin-susceptibility testing and microscopic test-

ing (“peanut sign”) of enterococci

Penicillin-susceptibility testing results
(No. of specimens)

Enterococci “Peanut sign”
Resistant Susceptible Total
Physician
Enterococcus faecalis Positive 0 0 0
Negative 0 43 43
Enterococcus faecium Positive 36 2 38
Negative 12 0 12
Other enterococci Positive 6 0 6
Negative 0 10 10
Medical technologist
Enterococcus faecalis Positive 0 6 6
Negative 0 35 35
Enterococcus faecium Positive 47 2 49
Negative 1 0 1
Other enterococci Positive 4 3 7
Negative 2 5 7

Table 4 Inter-rater agreement regarding the pres-
ence of the “peanut sign” in gram-staining findings

No. of specimens

Rater Medical technologist
“Peanut sign” Positive Negative Total
Positive 41 2 43
Physician Negative 17 37 52
Total 58 39 97
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The Peanuts Sign: A Novel Clue to the Rapid Discrimination of Penicillin-susceptible
Enterococci Based on Gram Staining Findings

Toshimasa HAYASHI" & Masakazu YOSHIDA?

UDivision of Infectious Diseases and ?Division of Clinical Laboratory, Maebashi Red Cross Hospital

When an enterococcal infection is strongly suspected, intravenous vancomycin is generally selected for
the initial treatment. Vancomycin is administered for a few days, at which time susceptibility testing often
indicates penicillin-susceptible enterococci, leading to unnecessary adverse reactions and the development of
antibiotic-resistant bacteria. In cases of penicillin-susceptible Enterococcus faecalis bacteremia, where treat-
ment has been performed with vancomycin, a higher mortality rate has resulted than in cases treated with
penicillin.

To solve these problems, a method capable of rapidly identifying a penicillin susceptible strain is de-
sired ; however, mass spectrometry or genetic testing is expensive and requires proficiency, and many hos-
pitals comprise different subjects. Therefore, we devised a method to rapidly identify the penicillin suscepti-
bility of enterococci by observing what we refer to as the “peanut sign”, based on Gram staining.

Microscopic testing was performed on blood culture-positive gram-stained specimens. Gram-positive dip-
lococci without a capsule with pointed elliptical ends were presumed to be enterococci. The enterococci with
a peanut shell-like symmetrical notch present in the center of the bacterial cell on both sides were defined
as having the “peanut sign”. We evaluated the results for microscopic testing and penicillin-susceptibility
testing of enterococci between a medical technologist, who performs microscopic testing on a daily basis and
a physician, who does not.

In the microscopic examination by the physician, the “peanut sign” returned a sensitivity of 78% and
specificity of 96% to penicillin-resistant enterococci. In the microscopic examination by the medical technolo-
gist, the sensitivity was 94% and specificity was 78%. The kappa coefficient was 0.62, indicating “substantial
agreement” between the findings of the physician and medical technologist.

Penicillin-susceptible enterococci can be rapidly identified by Gram staining results, with a substantial
agreement noted for inter-rater reliability.

If a patient’s condition is not urgent, then optimal antibiotics can be selected in real-time, either penicil-
lin or vancomycin depending on positive or negative presence of the “peanut sign”. This may assist with ap-
propriate administration of antimicrobials, maximizing therapeutic efficacy, minimizing the risk of unneces-
sary adverse reactions and preventing the development of antibiotic-resistant bacteria.
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