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Oral Condition and Oral Care of Patients with Aspiration Pneumonia and
Microorganisms Detected in the Mouth and Sputum

Yuko KATAYAMAY, Masumi YAMAMOTO!, Yoshiko SENDA! and Reiko KARIYAMA2Z)

V'Graduate School of Health Sciences, Okayama University
“Okayama University Graduate School of Medicine, Dentistry and Pharmaceutical Sciences

Abstract

The oral condition, oral care, and microorganisms detected in the mouth and sputum were inves-
tigated in 9 patients with aspiration pneumonia (mean age 77 years) admitted to an acute care
hospital. Seven patients had a past history of aspiration pneumonia. Coated tongue and dry mouth
were noted in about half of the patients on admission and their oral conditions tended to be better
on discharge. During admission, poor oral hygiene of these patients was noted since oral care was
provided to most patients only once a day. Samples were collected from the oral cavity and sputum
using an opportunistic microorganism test kit (BML) on admission, at 3 to 5 days after admission,
and at discharge. Microorganisms detected in the mouth and/or sputum were: Candida spp. in 4
patients, MRSA in 3 patients, Serratia marcescens in 3 patients, Pseudomonas aeruginosa in 2
patients, and Klebsiella preumoniae in 2 patients on admission; MRSA in 5 patients, Candida spp. in
2 patients, P. aeruginosa in 1 patient, K. preumoniae in 1 patient, and S. marcescens in 1 patient at 3
to 5 days after admission; and MRSA in 4 patients, P. aeruginosa in 2 patients, K. pneumoniae in 2
patients, Candida spp. in 2 patients, and MSSA in 1 patient at discharge. MRSA was the most fre-
quently detected organism, and the detection frequency increased from 3 patients on admission, to
5 patients at 3 to 5 days after admission, and 4 patients at discharge, suggesting hospital infection.
Other microorganisms were detected in 6 patients at discharge, and most patients had a past histo-
ry of aspiration pneumonia, suggesting the importance of more active intervention in oral care to
avoid the recurrence of aspiration pneumonia. In addition, it is important to ensure adequate im-
plementation of recommended infection control measures between acute care hospitals, long-term
care facilities, and home care (regional medical liaison on infection control) to prevent the spread
of antibiotic-resistant microorganisms.

Key words : patients with aspiration pneumonia, oral care, regional medical liaison on infection
control
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Suctioning: Investigation of Current Methods
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BEVEMR IS AR T TRERE R, AN T ABRHERER
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2. hF—FLEBRR

NHEEIZLS 1 HOATHBRS OB, 10 BELIA
Ha4%, 11~20FH94, 20ELERTHTH-7.
NF—F VORERERA % <, BEEAE 24 B5H),
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OEREEIZ, 18 1EX114, 2ELELI8ET,
Mo Egr O 1L EREL TWiVWBHERL
B, ABEr7ORET 18 AN TS S AERL,
THMREF /3 FEMAGREF /a3~ FH—70),
1BPHNVEEE, 2HSEOMEMERL T DIRE
FTEEROMEME, 8 BAKPMRGL, 9B EED
Ao FHBA%E L TH-> T 1+ AL 1 e
HMAZHTOARER 6 BB, FOBREOMNR
EOERGFT TV (E2).

4. NF-TLERER  RKEPOEES L TOBEA

HBoOBHRR

MERONF—7 LB - BRES LOMGH SR

EN-HMELOCTICEER R YR ICTHELE. BE

29

RMRSIE Vol 24 no. 1, 2009
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1 Fefkid Bt Y 2mES B TH- 12,

—%, S 64 S marcescens 4 8 % (40%) IZ B it
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HH, FOBEHS+ + (100 cfu/mL) LI F 2L AR L
Hipafz. K pnewmonige BEHE N3 BOBELT
OEREIE 4 + + (107cfu/mL) TH -7z F4, EXiR
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# 2
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B EURAY TELLTRLICHRET A LANHR
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HGEHSOBIKEICML T, ShER LUEAEE
i@l Lo A% Bume, g & D RS ER
HOWGRP G, ROBRE TS5 MRSA, MSSA,
K. pnewmoniae, P. aeruginosa %5, Zh £ 17.5%, 11.3
%,23.7%, 186% SN TEh, BESEKIZIT AN
#HEBEORNEBIL 6% TH-7Y. KMETIE, BF
O & P aeruginosa 7 20 % p 16 % (80%), S
marcescens # 20 Fp 8 4 (40%) & @ ICBEH = h,
I 10 cfu/mL L ED L OB EED 2. ChE
2@MOfhic MRSA(4 £), MSSA(3 4). K. pneumo-
nige (3 %), B M Streptococeus W (3 &) 7x ¥ 2 E
=h, BEEAOEENLVWThPOESEIH=h .
OEEORBREEOMOREOS S 1 £ %6 & AR
I BEFChH - ed, BRODEEY 7 Til it R
hTwich-rc. WD 6O P aeruginosa O K H R
i1, ABRPOBEERME DO 12~20%"W L T, &
BEOETHERBETII 80N LFHICHMETH- 2.
S, marcescens 122V Tht, BEHEHKEDO L L TLH
O & BED 4~10% LB S hic L OWEHD
D kEFICETAOROBERTIRAEICRHLE
z bht, OKEPO P aeruginosa DEFITIE, W=
DE, EREW. GWUM, £LTARTE &M
HHLLOMELSHLE, KMEOHBME, Ch
LOMRET 2 e >EERREE TR, OE7o—
5 L LT P aeruginosa 2 S. marcescens 7% B |28/ L
TVAGER IS, A, EEHEREIRARED
ETFiCLA2FMERELYROL ST (., P aeruginosa
4 S. marcescens 't ¥ 12 L HPIEMREY L L TOMRBYE
FRR@ U 27 HIEFHICH L EL OIS, AlEORE
DS LE2EL EMBYRIEL TVWL2EEN6RT,
FOHELIBIXFA~5E LBEICHBLREL T
N, WIENGIL P aeruginosa BEFIZRIH N T
72, WGP O IS O R 12 AR ORI ORIE
FELVHMSRONA LOBRERD DY, EERE
TLEEHAROY A2 WP S 2LHIZHEPIZS
BICEF L TS P aeruginosa %2 S. marcescens Iz K12
HEAL, OMPIEHHLEHNHEBETHA.

PRI BV TEGS HMEEEICEE = h: P oaer
uginosa %> S. marcescens \$[{—BEO N F— 7 Lk
#i - BRA»OLLBHEATEY (X)), OB SAW
ADWAAAIC L ABAREOB RS REZ N, 2D
fzh, MDA U 27 WETHLHAWHNRS | DLBE
ETHRBFHICIE, FRAETHRO LT — 7L ER
2T, MERETFHRYRO® 5 W i e
FOAGETED, BAOTEEICLABRE 2O
WROEE L 5. EEHMAECBSHLOEr T 2L
T, “ETLVBREDROBVRR TRV TR
L. #FOHMAELEET S LHSEOBE LT -7,
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Infection Control and Oral Care for Long-term Home-care Patients Requiring Endotracheal
Suctioning: Investigation of Current Methods

Mizue MoRIY, Yoshiko SENDA', Ritsuko MITSUHATA? and Reiko KARIYAMAY

VGraduate School of Health Sciences, Okayama University
 Presently Sanyo Gakuen University, Department of Nursing
Y Okayama University Graduate School of Medicine, Dentistrv and Pharmaceutical Sciences

Abstract

This study investigated infection control procedures for preventing pneumonia in long-term
home-care patients who require endotracheal suctioning. We interviewed 20 patients and
caregivers regarding the maintenance condition of endotracheal suction catheters and oral care of
patients. At the same time, cleaning solution used before and after catheter suctioning, soaking so-
lution used for catheter maintenance, and supragingival plaque sample were collected from each
patient, and bacteriological examinations were performed. Of 20 patients, 20 had undergone
tracheotomy, 18 were bedridden, and 15 had episodes of pneumonia. Of 20 caregivers who used
catheters repeatedly for more than 24 hours, 16 were used soaking solutions and 4 used dry con-
tainers for catheter maintenance, and 8 used only one solution for cleaning and soaking. Serratia
marcescens and Psendomonas aeruginosa were isolated at high frequencies from the cleaning and/or
spaking solutions of 14 and 6 patients, respectively. The solutions from 6 patients were highly con-
taminated by bacteria at levels exceeding 10° cfu/mL. Oral care was provided to most patients once
or twice a day. However, P. aeruginosa, S. marcescens, and Klebsiella pnewmoniae were isolated from
the supragingival plaque samples of 16, 8, and 3 patients, respectively. Levels of these bacteria ex-
ceeding 10° cfu/mL were detected from supragingival plaque samples of 18 patients. P. aeruginosa
and/or S. marcescens isolated from supragingival plague samples of 17 patients were also isolated
from the cleaning and/or soaking solutions of 11 patients. Infection control procedures are very im-
portant to practice for home-care patients at high risk for pneumonia, focusing on the use of clean
catheters, and the necessity for improving the daily oral care strategy.

Key words : home-care patients, catheter maintenance for endotracheal suctioning, oral care,
bacterial contamination
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Abstract

Goals Hematopoietic cell transplantation (HCT) may lead
to the development of xcrostomia, However, there have
been few reports of xerostomia in HCT patients based on
objective data. We investigated moisture in the oral mucosa
in patients undergoing HCT by the capacitance method
using a convenient device, Moisture Checker for Mucus®
(MCM: Life Co., Ltd., Saitama, Japan).

Subjects and methads Thirty-six patients undergoing HCT
at Okayama University Hospital of Medicine and Dentistry
(Male=22, Female=14; age=41.6+16.2 years old) were
enrolled in this study. Moisture in the oral mucosa was
measured by MCM in accordance with the manufacturer’s
instructions. The results were obained as MCM values (%),
which are the weight percentage of water content in the oral
mucosal epithelium. As controls, moisture of the oral
mucosa was also examined in healthy volunteers (Male=
27, Female=35; age=43.0+14.6 years old).
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Main results Throughout the examination period, MCM
values were significantly lower in patients who underwent
HCT than in controls. The degree of mucosal moisture in
HCT patients showed wide interindividual differences.
Conclusion The degree of mucosal moisture in HCT
patients was low and showed wide interindividual differ-
ences. Evaluation of xerostomia using such a device may
contribute to appropriate oral care with saliva substitute,

Keywords Xerostomia - Hematopoietic cell
transplantation - Hyposalivation

Introduction

Anticancer treatment regimens, such as chemotherapy and/
or irradiation, damage the salivary glands and cause
uncomforiable xerostomia [1, 3]. Hematopoietic cell trans-
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plantation (HCT) may lead to the development of xero-
stomia. High-dose chemotherapy and total-body irradiation,
which are performed as conditioning regimens for HCT,
damage the salivary glands. Xerostomia results in not only
uncomfortable oral dryness bui may also increase the
severity of oral mucositis induced by chemotherapy and/
or irradiation. This is because patients with xerostomia lose
one of the most important factors in protecting the oral
mucosa, saliva, which contains many components of the
innate and acquired defense systems and not only elimi-
nates microorganisms from the oral cavity [2, 7] but also
moderates mechanical contact between the teeth and the
oral mucosa. Indeed we often see the development of
ulcerative mucositis on mucosa in contact with dry teeth
clinically. However, there have been few studies of
xerostomia in HCT patients using objective data,

The measurement of the flow rate of saliva is a
diagnostic test of salivary gland function and is one of the
diagnostic methods for Sjogren’s syndrome. However, it is
a relatively time-consuming procedure to carry out in
ordinary clinical practice [4]. The general condition of
patients undergoing HCT is often poor; therefore, this
method is not appropriate in daily evaluation, because even
a few minutes of testing may often be difficult for patients
during this period.

The recently developed Moisture Checker for Mucus®
(MCM; Life Co., Ltd., Saitama, Japan), a device that measures
the weight percentage of water content in the oral
epithelium by the capacitance method, has been reported
10 be useful in the screening of hyposalivation [8]. This
device provides information about the moisture of the oral
mucosa itself by touching the mucosa for a few seconds.

In the present study, we investigated the moisture of the
oral mucosa in patients undergoing HCT by the capacitance
method using the MCM.

35
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Fig. 1 Moisture of the oral mucosa during HCT, MCM values,
ficating the weight p ge of water content in the oral mucosal
cpithelium of the patients (n=36), were measured on days -7 to +14
and are shown as means + SD. MCM values of healthy controls (n=
62) are also shown as the grey area (27.3£3.5%). Throughout the
examination, the MCM values of patients were significantly lower
than those of healthy controls (P<0.01, i-test). The degree of mucosal
moisture in HCT patients showed wide interindividual differences.

Patients and methods
Subjects

A total of 36 consecutive patients undergoing HCT at
Okayama University Hospital of Medicine and Dentistry
(Male=22, Female=14; age=41.6=16.2 years old) were
enrolled in this study. Diseases and HCT treatment
protocols are shown in Table 1. The oral cavities of all
patients were kept plaque-free by th Ives, a nurse, and a
dental hygienist. As controls, 62 healthy volunteers from
the hospital staff (Male=27, Female=35; age=43.0=
14.6 years old) were also enrolled in the study.

Table | Discases of patients

and HCT protocols Diseases HCT protocols Total
Aurtologous A]Ingcncic
Conventional Reduced-intensity
with TBI  without TBI
Malignant lymphoma 4 5 | 6 16
Acute myeloid leukemia 2 1 4 7
Acute lymphoblastic leukemia 5 1 6
Multiple myeloma 2 1 3
Myelodysplastic syndromes 1 1
Aplastic anemia 1 1
Renal cell carcinoma I 1
Small intestinal carcinoma 1 1
Total 6 12 4 14 36
& Springer
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Informed consent for examination of oral mucosal
moisture was obtained from each subject, and the Ethical
Committee of Okayama University Graduate School of
Medicine, Dentistry, and Pharmaceutical Sciences approved
this study (No. 187),

Assessment of moisture of oral mucosa

From day -7 to day +14 of HCT, moisture of the oral
mucosa was examined in cach patient everyday. The
moisture of the oral mucosa was measured using a simple
capacitance method device, MCM (Life Co., Ltd.) in
accordance with the manufacturer's instructions. This
device was designed to measure the weight percentage of
water content in the mucosa with a measurement depth of
30 pum by touching the sensor 1o the oral mucosa for a few
seconds. This device uses the capacitance method by which
the water content is measured by determining the dielectric
constant of water. As the dielectric constant of water is much
higher than those of ather substances, the measured value of
the mucosal dielectric constant is, then, used to caleulate the
water content ratio. Results were obtained as MCM values
(%), representing the weight percentage of water content in
the oral mucosal epithelium. As controls, the moisture of the
oral mucosa was also examined in healthy subjects.

Statistical analysis

Differences in moisture of the oral mucosa between patients
and healthy controls were compared by Student’s r-test. P-
values were calculated using the statistical software,
StatFlex (Artech, Osaka, Japan).

Results
Moisture of oral mucosa during HCT

The moisture of the oral mucosa during HCT is shown in
Fig. |. Throughout the examination pericd, MCM values,
representing the weight percentage of water content in the
oral mucosal epithelium, were significantly lower in
patients who underwent HCT (1=36) than in controls (n=
62, 27.3=3.5%). The degree of mucosal moisture in HCT
patients showed wide interindividual differences.

Discussion

The present study, which evaluated xerostomia in HCT
patients using a simple capacitance method device, indicat-
ed that patients undergoing HCT had lower mucosal
moisture contents than healthy subjects throughout the

study period. Furthenmore, the degree of mucosal moisture
showed wide interindividual differences.

Evaluation of xerostomia could contribute to appropriate
oral care according to the degree of xerostomia in this period.
For example, the commercially available saliva substitute
Bioténe Oralbalance® (Laclede, Inc., CA, USA) has been
reported to alleviate the symptoms of post-radiotherapy
xerostomia in head and neck cancer patients [3, 9]
Therefore, the MCM value suggested that oral care with
this saliva substitute may be cffective in HCT patients, Our
previous study suggested that this product does not promote
infection in patients undergoing HCT [6]. Convenient
devices, such as MCM, would be useful in daily evaluation
of these patients with regard to appropriate oral care,

Wide interindividual differences in the degree of
mucosal moisture may be explained by the differences in
the original disease, source of hematopoictic cells (auto or
allo), and transplantation regimen. Further studies with
regard to differences in leukemia treatment should make it
possible to predict the severity of xerostomia. Planning
strategics for xcrostomia based on its predicted severity by
the type of leukenma before starting HCT and daily
evaluation of xerostomia during the HCT period using a
convenient device, such as the MCM, may enable more
effective oral care with regard to problems caused by
xerostomia, such as mucositis.

In conclusion, mucosal moisture of patients undergoing
HCT evaluated by the capacitance method with MCM was
reduced as compared to that in healthy controls.
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Abstract

Loop-mediated isothermal amplification (LAMP) was applied to develop a rapid
and simple detection system for eight periodontal pathogens: Aggregaribacter
(Actinobacillus) actinomycetemcomitans, Campylobacter rectus, Eikenella corrodens,
Fusobacterium nucl , Porphyromonas gingivalis, Prevotella intermedia, Trepo-
nema denticola and Tannerella forsythia. Primers were designed from the 165
ribosomal RNA gene for each pathogen, and the LAMP amplified the targets
specifically and efficiently under isothermal condition at 64 °C. To simplify the
manipulation of LAMP examination, boiled cells and intact cells suspended in
phosphate-buffered saline (PBS) were tested as templates besides extracted DNA
template. The detection limits were 1-10cells per tube using extracted DNA
template. However, LAMP methods using boiled cells and intact cells required
10100 and 100-1000 cells per tube, respectively. LAMPs for A. actinomycetemco-
mitans, P. gingivalis and P. intermedia were then applied to clinical plaque samples,
and the method demonstrated equal or higher sensitivity compared with the
conventional real-time PCR method. These findings suggest the usefulness of the
LAMP method for the rapid and simple microbiological diagnosis of periodontitis,

(LAMPY, periodontal pathogen; periodontitis,
microbiclogical diagnosis, DNA extraction.

Introduction

Recent advances in molecular biological techniques enabled
one to detect periodontal pathogens without cultivation.
PCR is the typical example and is now widely used for the
microbiological diagnosis of periodontitis (Slots et al.. 1995;
Harper-Owen er al., 1999; Maeda et al., 2003). PCR is very
sensitive and highly specific and, compared with cultural
methods, can be performed in a relatively rapid and simple
fashion. However, the method requires special reagents
and apparatus (such as a thermalcycler) and is still time-
consuming to perform at chair-side or bedside.
Loop-mediated isothermal amplification (LAMP), a
novel DNA amplification method, was originally developed
by Notomi er al. (2000). The method relies on auto-cycling
strand displacement DNA synthesis by the Bst DNA poly-
merase large fragment. The LAMP reaction can be con-
ducted under isothermal conditions ranging from 60 to

£ 2008 Federation of European Microbiclogical Socetes
Publshed by Blackwell Publshing Ltd. All nghts reserved

and the possibility of LAMP examination without the DNA extraction step.

65°C. The specificity is attributable to four primers that
recognize six distinct sequences (Notomi er al, 2000).
Continuous amplification under isothermal conditions pro-
duces an extremely large amount of target DNA within
30-60 min. Therefore, the method demonstrates high sensi-
tivity and enables simple visual (naked-eye) judgment of
DNA amplification through a color change of the reaction
mixture with SYBR green I (Iwamoto et al., 2003). Further, it
has recently been reported that LAMP can be accelerated
using additional primers, termed loop primers (Nagamine
et al., 2002). Because the method requires only one type of
enzyme and special apparatus is not needed, LAMP is
promising in the rapid and simple detection of microorgan-
isms (Enosawa et al, 2003; Iwamoto er al., 2003; Parida
et al., 2004; Savan et al., 2004) and may be suitable for
routine examinations at dental chair-side.

Some attempts have already been made to detect several
periodontal pathogens by LAMP, demonstrating the utility
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