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Professional oral health care (POHC) is known to prevent aspiration pneumonia in patients with dysphagia and/or those at the
perioperative stage of surgery. However, the effect of POHC on patients suffering from aspiration pneumonia remains
unknown. Here, we report a case where continual POHC intervention improved severe aspiration pneumonia. A 74-year-old
male patient with a brain infarction suffered from severe aspiration pneumonia (PSI: IV, A-DROP: 3) complicated by vascular
dementia and severe dysphagia. Because an antimicrobial approach following the treatment guidelines for pneumonia was not
effective, we started a POHC intervention to improve his poor oral condition at the request of the attending doctor and the
patient’s family. The severe pneumonia markedly improved after continual POHC by the dental team. This case suggests that

continual POHC intervention by a dental hygienist may improve severe aspiration pneumonia.

1. Introduction

Professional oral health care (POHC) prevents aspiration
pneumonia caused by aspiration in older adults, especially
when it is associated with dysphagia [1-6]. However, there is
little evidence that POHC intervention after illness improves
severe aspiration pneumonia.

Here, we report a case in which continual POHC inter-
vention improved severe aspiration pneumonia caused by
Klebsiella pneumoniae and/or multidrug-resistant Pseudo-
monas aeruginosa (MDRP) in a patient with a brain infarc-
tion complicated by vascular dementia and dysphagia.

2. Case Report

A 74-year-old male residing in a nursing home was hospital-
ized with a diagnosis of aspiration pneumonia. Klebsiella
pneumoniae was detected by sputum culture. He was treated
with tazobactam/piperacillin (TAZ/PIPC) following the
guidelines for the treatment of respiratory infectious diseases
including community-acquired pneumonia (CAP) in Japan.
The patient’s medical history was as follows: multiple cere-
bral infarctions, hypertension, diabetes mellitus, and chronic
kidney disease. Vascular dementia with parkinsonism and
severe dysphagia were also diagnosed. He took nutrition by
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F1Gurek 1: Plain X-ray and CT image. Reticular shadow with ground-glass opacity was observed in the medial lobe of the right lung in the plain

X-ray (a) and CT (c) on abnormalities disappeared 45 days later (b).

nasoenteric feeding, and his consciousness was interpreted as
drowsiness (Japan coma scale (JCS): II-20). The severity of
the pneumonia was moderate (pneumonia severity index
(PSI): II and CAP severity index (A-DROP): 2). Plain X-ray
and computed tomography (CT) images are shown in
Figure 1. Written informed consent was obtained from the
patient’s family for publication of this case report following
the Ethical Guidelines of Fukuoka Dental College, and this
case study was approved by the ethical committee of Fukuoka
Dental College (#370).

The patient transiently recovered from the fever, and the
elevated C-reactive protein (CRP) levels returned to normal
after TAZ/PIPC and acetaminophen therapy. However, exac-
erbation of the fever and elevated CRP levels occurred within
a couple of days. MDRP was detected in his sputum culture
(Figure 2) and the severity of the pneumonia increased
(PSI: IV and A-DROP: 3). Because the MDRP isolate was
only sensitive to fluoroquinolone and cephem, garenoxacin

was administered. However, the patient’s fever and CRP
levels did not improve. Because liver damage was then
observed (aspartate transaminase (AST): 980 IU/L, alanine
transaminase (ALT): 7331U/L, and gamma-glutamyl trans-
peptidase (y-GTP): 991U/L), garenoxacin was discontinued
(Figure 2).

POHC was requested by the attending physician and the
patient’s family to improve his oral condition, along with
physical rehabilitation. His intraoral condition was poor
and quite dry. He had only three remaining natural teeth,
which were all missing their crowns (13, 21, and 23;
Figure 3). Multiple membranous substances were found to
be adhering to the surface of the tongue, palate, and buccal
mucosa at the initial oral examination (Figure 3(a), Table 1,
Oral Health Assessment Tool (OHAT) score: 13). We per-
formed twice daily POHC to clean multiple membranous
substances carefully using disposable sponge brushes and
moisturizing gel (Refrecare®, EN Otsuka Pharmaceutical
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F1GURE 2: Time course of body temperature (BT) and C-reactive protein (CRP). BT and CRP are indicated by red closed circles and a solid line
and blue closed circles and a solid line, respectively. Detection of bacteria by sputum culture, administration of acetaminophen (APAP), and
professional oral health care intervention are indicated by black, purple, and red arrows, respectively. Treatment durations of
tazobactam/piperacillin (TAZ/PIPC) and garenoxacin (GNRX) are indicated by solid bars. Oral Health Assessment Tool (OHAT) scores,
assessed by the patient’s oral condition at each timepoint, are indicated by red colored and red underlined text in the upper part of the figure.

()

(b)

F1GURE 3: Oral condition at (a) initial dental examination and (b) after receiving professional oral health care.

Co., Ltd., Tokyo, Japan), which also provided moisture for
stabilizing the oral mucosa and tongue dorsum. In the early
stages of POHC intervention, the patient’s oral condition
worsened and became dry 1 day after POHC. An oral-
candidiasis-like redness on his oral mucosa and the dorsum
of the tongue was also observed after removal of multiple
membranous substances. The patient seemed to feel pain
when we touched his oral mucosa despite our gentle proce-
dure using moisturizing gel. However, our persistent POHC
gradually became effective in achieving a healthy oral condi-
tion 2 weeks after starting the POHC intervention. Addition-
ally, the patient ceased expressing pain vocally and through
facial expression during POHC, and the redness of the oral
mucosa totally disappeared (Figures 2 and 3, Table 1). Fol-
lowing recovery of his oral health, the patient’s fever subsided

and CRP levels returned to within the normal range. The
X-ray abnormality and his consciousness (JCS: I-3) also
improved (Figures 1(b) and 2). Finally, he was moved to
another hospital for recuperation almost 1 month after
starting POHC.

3. Discussion

Here, we report a case in which the patient recovered from
severe aspiration pneumonia after continual POHC interven-
tion. The main cause of pneumonia was thought to be aspira-
tion of oral bacteria under poor oral conditions complicated
by dysphagia. This case suggests that, in addition to antimi-
crobial treatment, the POHC intervention should have
commenced at the initial stages of pneumonia. In fact,



Case Reports in Dentistry

¥ €1 — — — (91 ‘wnwIxeur) a102s [0,
(uorssa1d3e Sunyes jou 9oej 1e Jurnd) uorssa:83e Bupes jou ‘sdy
SugIs [eINOIARY2q JO/PUE [6qIoA o : : ured [ejuap jo suSis
0 T - . . Summaypd aoey ye Jurpnd se yons ured . ; ured [eyuag
SB [[oM S® (ST0[N 3293 uoIq ‘wng 10 [eorsAyd 10 ‘[eqIaA ‘[eInorsLydq ON
JO Su3Is [eINOIARYRq IO/pUE [eqId A
Yoo jo Surpoms) sudrs uted [eotsdyg
(qrea1q peq)
SISOJI[BY 2IA3S IO SAINJUIP (219 peq) SISOJ[EY 10 SHMUP SOINJUIP IO YINow
0 C JO BIE [[EWS UO IO YINOW 3y} JO SeaTe SSQUIUBIP [eI0
31} JO JSOW UO JO YINOW 3} JO Seare ur rejre} 1o sapnIed pooj ou pue ued))
7-1 ur anbeyd/reyxey/sapnaed poog
ysowr ur anbeyd,/rejrey/sapnred poog
PAWEU JOU IO “QAISIYPE INJUIP SPIdU 3500 10 ‘paureu powrel pue ‘wiom Ape[ngor oujsax
T Z PUE 9500] ‘UIOM JOU JO SUISSIW 2INJUP  JOU SIINJUIP JO ‘AJrep Y -1 10J UIOM .
. S2INJUDP Y323} JO SeaIe UN[OIq ON SaIMUA(T
)00}/BaIE UD[OIQ | UBY) JIOJA A[Uo S2INJUIP I0 YI00}/eIIE UNOI] |
uey) $sa 1o waowwo wiom £19A {129} UMOPp UIom A1A $1001/1193) U3Y0Iq 10 Pakedsap o OU/SaA
4 [4 ) SSI[ 10 71199} P 10 $}001/[}99} UMN0Iq IO Pakessp ¢-1 1001/t329) U2Y01q 10 P P ON 399} [eInjeN
IO “$)001/U3}33} U OIq IO Pakesdp +§
pnowt A1p e aavy Loy syuryy yInowr A1p  9AeY A3} SYUTY} JUSPISAI BAI[ES
0 rd JUIPISAT YDIY) ST BAI[RS quasaxd BAI[ES . . . BAI[RS
; juasaxd earfes o[ ‘sonssty Aons ‘A1 SUIMO[J 991F pue £193eMm ‘SINSSI) ISIO]A
ou /o[ £19A “pax pue paypred sanssi],
SaIN)Up
Jopun ssaupal paziferouad ‘saypjed s2IMUap 1opun J0ds 2105/123[n Surpas[q ou ‘yjoours Isour Yurg SONSST) PUE SWIND)
0 I P ; auo ‘us[joms ‘pax ‘ydnox Aurys ‘A1q : : : :
Pa1/2)IYM SI0TN ‘SUTPII[Q “US[[OMS :
URJ[OMS “pajeIaon 91B0D ‘pal ‘panssiy ‘Ayoje urd ‘ssauydnoa jsrowr eULIo anguo
0 1 G)YM 10/pUE Pal ST 1e) YOI P pa1°p g “Aydred qut it I I N 1L
SIUI0D Je pajerao[n/Surpasq ‘yoyed . . . .
0 1 poyeIOIN/poLaIYM ‘dumy 10 Suremg SI9UI0D Je paI 1o ‘paddeypd A1q jstowr yurd ‘qjoowrg sdrp
(Aep 3se) (Aep enrur) Aqyreayun =¢ sauep =1 Aqyreay = £108918)

sa102s L1083

sa102s L1083

"a1eD Tel0 JO Aep Jse[ pue ep [eNIUT & $9100S £1089)18d [[00, JUSWISSISSY (I[N [el £q SINSAT UOTen(eAq : II4V],



Case Reports in Dentistry

pneumonia did not improve until the POHC intervention
began. However, persistent POHC intervention effectively
contributed to improving the OHAT score (from 13 to 4)
as well as lessening the severity of the pneumonia [7]. The
Japanese guidelines for respiratory infectious diseases and
CAP treatment also recommend that when antibiotics are
not effective, physicians should consider systemic etiologic
factors, including the presence of antibiotic-resistant bacte-
ria, although the side effects of the antibiotics themselves
can also include a rising fever and an elevated CRP level
[8-10]. Another possible mechanism of recurrent inflamma-
tion observed in this case is repetitive aspiration of oral
pathogens. Our results suggest that POHC involving the
mechanical removal of oral pathogens may prevent the exac-
erbation of aspiration pneumonia in patients with dysphagia,
notwithstanding the effects of antibiotics. Interestingly, sev-
eral reports have shown evidence that Candida albicans, a
commensal and opportunistic pathogen, forms a biofilm
when cocultured with K. pneumoniae and other oral bacteria
as pathogens of bacterial pneumonia [11]. Biofilms are often
intrinsically resistant to conventional antifungal and antibi-
otic therapeutics. POHC can reduce the number of oral and
oropharyngeal bacteria by mechanically removing bacterial
biofilms, including respiratory pathogens [12]. We did not
perform a culture test for the diagnosis of oral candidiasis
in this case, although some clinical features of oral candidia-
sis, such as redness of the oral mucosa and sore mouth, were
observed [13, 14]. It is therefore reasonable to presume that
the antibiotic treatment was ineffective, but mechanical
POHC was effective, in the recovery from aspiration pneu-
monia in this case.

Currently, POHC is recommended for the prevention of
fever and aspiration pneumonia in older adults; however, no
clear evidence exists that it can suppress the exacerbation of
aspiration pneumonia [1-6]. There is some evidence that
POHC can contribute to a better quality of life by improving
oral complications such as halitosis, xerostomia, and oral
infectious diseases in the terminal stages of systemic diseases
[15]. Moreover, mechanical stimulation of the oral mucosa
by POHC leads to brain stimulation and improvements in
dysphagia, latency time of the swallowing response, and the
cough reflex [16-18]. While further study is needed, POHC
may become a supportive therapy for patients with severe
aspiration pneumonia even if they are in the terminal stages
of disease.

In conclusion, POHC may contribute to preventing both
the occurrence and exacerbation of aspiration pneumonia by
improving patients’ oral condition.
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