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Abstract: Objective: To investigate the extent of asbes-
tos exposure among patients with primary lung cancer in
Japan. Methods: A retrospective estimation of potential
asbestos-exposed individuals, as determined by the
presence of pleural plaques identified on chest com-
puted tomography (CT), was conducted on 885 pa-
thologically confirmed primary lung cancer patients
(mean age 71.3 years, 641 males). All patients were di-
agnosed at 29 hospitals across Japan between 2006
and 2007. Since these hospitals belong to the Japan
Federation of Democratic Medical Institutions ( MIN-
IREN), an organization of medical institutions for work-
ers, the study subjects may contain a higher proportion
of workers than the general population. Results: Pleural
plaques were identified in 12.8% of subjects (15.8% in
males and 4.9% in females), consisting exclusively of
cases older than 50 years. They were found most fre-
quently on the chest wall pleura (96.5%), followed by the
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diaphragm (23.9%) and mediastinum (9.7%). Calcifica-
tions were seen in 47 cases (41.6%). The highest preva-
lence of pleural plaques was seen among workers from
construction-related fields (37.7%). No distinct lung can-
cer histology was observed in patients with pleural
plaques. Coexistence of pleural plaques and small ir-
regular opacities was observed in 2.5% of subjects. Con-
clusion: In a Japanese population representing more
workers than general Japanese, 12.8% of patients with
primary lung cancer may have experienced asbestos ex-
posure at some time in the past. Special medical atten-
tion should be paid to individuals with a history of em-
ployment in construction-related occupations, as workers
in this sector showed the highest prevalence of pleural
plaques.

(J Occup Health 2018; 60: 236-245)
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Journal of Occupational Health is an Open Access article distributed under the
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org/licenses/by-nc-sa/4.0/).
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Introduction

Japan was one of the largest asbestos-consuming coun-
tries. The importation and use of asbestos in Japan in-
creased after the Second World War, and peaked in the
1970s and 1980s. Total importation between 1930-2005
was estimated at roughly 9.9 million tons”. It is well es-
tablished that either occupational or environmental expo-
sure to asbestos is associated with both malignant and
non-malignant respiratory disease. The major malignant
diseases of concern are lung cancer and pleural mesothe-
lioma. More than 70% of mesothelioma cases in Japan are
believed to be associated with past asbestos exposure®. It
is difficult to estimate the etiological fraction of lung can-
cers in a population that is attributable to asbestos expo-
sure. While research linking asbestos exposure and malig-
nancies has customarily followed an asbestos-exposed
population*”, no published study has yet investigated the
proportion of lung cancer cases that are attributable to as-
bestos exposure in Japan. Additionally, to our knowledge
no English-language paper has yet discussed radiologi-
cally identified asbestos-related pleural abnormalities in a
cohort of primary lung cancer patients. Accordingly, we
identified potential asbestos-exposed individuals in a
population of patients with primary lung cancer from a
group of hospitals in the Japan Federation of Democratic
Medical Institutions (MIN-IREN). Asbestos exposure was
determined by the presence of pleural plaques, which are
the most common and relatively early radiographic mani-
festation of benign asbestos-related pleural disease, and
are considered indicators of past exposure to asbestos®”.

Subjects and Methods

Subjects

This hospital-based multicenter study was designed to
retrospectively investigate potentially asbestos-exposed
individuals among patients with primary lung cancer in
Japan. In 2008, we invited a group of hospitals belonging
to MIN-IREN to participate in the present study. MIN-
IREN was established primarily as an organization of
medical institutions for workers. Accordingly, in addition
to the healthcare delivered by most hospitals, hospitals of
this group also operate clinics specializing in occupa-
tional medicine and actively provide care for work-related
diseases. Consequently, patients seeking consultation in
these hospitals may represent a higher percentage of
workers than occurs in the general Japanese population.
We asked the participating hospitals to provide medical
information, including medical records, chest radiographs
(CXR), and chest computed tomography scans (CT) of all
patients who were newly diagnosed with primary lung
cancer. Initially, information was obtained for 947 cases,
diagnosed between Jan 1, 2006 and Dec 31, 2007 in 29

hospitals from 19 prefectures across Japan. All cases were
consecutive patients whose diagnosis was confirmed his-
tologically or cytologically. After exclusion of 62 cases
with uninterpretable chest images due to metastasis or an
advanced stage of the disease, we included information
from 885 cases (641 males and 244 females, ages 26 - 94
years) in our final analysis. Written informed consent
from the patients was waived, because this was a retro-
spective study and used anonymized data and images.
The study protocol was approved by the ethical commit-
tee of Chiba Kensei Hospital.

Collection of clinical and occupational history

Clinical history, history of smoking, and occupational
information was retrieved by reviewing medical charts.
Information on smoking was available for 692 cases
(78.2%). Occupational information was recorded in 615
cases (69.5%); each of these cases was assigned a particu-
lar occupational category according to the “Classification
of occupations for employment service (ESCO)”?, de-
fined by the then Ministry of Labor of Japan. If a subject
had engaged in multiple occupations, work with the high-
est potential for asbestos exposure was selected”.

Evaluation of chest radiographs and CT scans

Of all the radiological images, those closest to the date
of diagnosis of primary lung cancer were reviewed. The
images were assessed for the presence of benign asbestos-
related parenchymal and pleural abnormalities by a panel
of experts, consisting of occupational physicians, chest
physicians and radiologists, including one B-reader (NS),
who received certification from the National Institute for
Occupational Safety and Health (NIOSH) of the United
States. The panel members were from the participating
hospitals, all of whom have many years of experience in
interpreting abnormalities in the chest of dust-exposed
workers. In discordant cases, a final decision was reached
by consensus with the B-reader (NS).

In brief, we evaluated dust-induced parenchymal and
pleural changes identified in the CXR and CT as de-
scribed in the ILO 2000 International Classification of
Radiographs of Pneumoconioses (ILO/ICRP)'”, and the
International Classification of HRCT for Occupational
and Environmental Respiratory Diseases (ICOERD)"", re-
spectively. Parenchymal changes include both small
opacities and large opacities with a radiographic appear-
ance consistent with dust and fiber inhalation. Small
opacities, i.e. of up to 1 cm in width on CXR, were ac-
cordingly interpreted as small rounded opacities or small
irregular opacities. On CT, all measureable, well-defined
rounded opacities of up to 1 cm in breadth were recorded
as small rounded opacities; while intralobular dot-like le-
sions or subpleural curvilinear opacities were recorded as
irregular and/or linear opacities. A large opacity was de-
fined as an opacity with the longest dimension exceeding
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1 cm on CXR or chest CT, as described in the ILO/ICRP
and ICOERD, respectively. Pleural plaques represent lo-
calized pleural thickening, generally of the parietal
pleura. On CXR, pleural plaques may be seen on the
chest wall (in-profile plaque or face-on plaque), on the
diaphragm, and at other sites. A minimum width of about
3 mm is required for an in-profile plaque to be recorded
as present. The ILO/ICRP records pleural plaques on a
CXR as absent or present, with the right and left sides as-
sessed separately'”. On the other hand, the ICOERD dif-
ferentiates pleural abnormalities on CT as “parietal type”,
which includes the typical tableland shape as well as the
flat (less elevated) thickening of the pleura without sub-
pleural fibrosis; and “visceral type” (also described as dif-
fuse pleural thickening), which is always associated with
the presence of subpleural fibrosis or parenchymal bands
and rounded atelectasis'.

In the present study, we considered only CT-confirmed
pleural plaques as a surrogate for past asbestos exposure.
Since the CT shows a cross-section of the thorax and
gives a clear view of the anterior and posterior walls of
the thorax, CT is more sensitive and specific than CXR in
characterizing dust and fiber-induced pleural changes™'.
To increase specificity, we classified pleural lesions on
CT into one of four categories: “definite,” “probable,”
“possible,” and “none”. In practice, we applied “definite”
to typical tableland shape lesions as well as less elevated
lesions with prominent thickness and extent; “probable”
to lesions whose thickness or extent was less well-
defined; “possible” if there was a non-specific pleural
thickening, or a lesion unlikely to be a pleural plaque; and
“none” for CTs that were clear of pleural lesions. The
presence of a pleural abnormality was defined by the
categories “definite” and “probable.” Additionally, only
“parietal type” lesions were classified as pleural plaques,
while diffuse pleural thickening mainly involving the vis-
ceral pleura was omitted.

Statistical analysis

Analyses mainly focused on estimating the portion of
potential asbestos-exposed individuals among patients
with primary lung cancer; thus, we enumerated the fre-
quency of asbestos-related findings as determined by the
presence of CT-identified pleural plaques. In the analyses,
we simply defined pleural plaques and parenchymal lung
abnormalities as present or absent. We divided age into
five categories: younger than 50 years, 50 - 59 years, 60 -
69 years, 70 - 79 years, and 80 years and older. We
grouped smoking status into “ever-smokers,” which com-
bined current and ex-smokers, and “non-smokers.” Occu-
pation was categorized based on the classification of oc-
cupations for employment service (ESCO). Comparisons
between groups were conducted using the Chi-squared
test or Fisher’s exact test as appropriate. Continuous vari-
ables were compared using the Student t-test. Differences
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were considered statistically significant at p < 0.05.
Analyses were performed using Stata 13.1 Special Edi-
tion (StataCorp LP, College Station, Texas, USA).

Results

Characteristics of patients with primary lung cancer

Table 1 describes the characteristics of the 885 patients
with primary lung cancer. Males made up the majority
with 72.4%. Mean age at diagnosis was 71.3+9.9 years
(meanzstandard deviation), with no observed difference
in age between sexes (p = 0.347). There was a significant
sex difference in the distribution of cases across age cate-
gories (p < 0.005). Frequency of smoking was 74.4%,
with a significant difference in distribution between sexes
(p < 0.001). With the available information, 43.7% of
males were engaged in manufacturing or as laborers,
while 29.3% of females were housewives.

Parenchymal lung and pleural abnormalities

Radiographic findings of the 885 patients are presented
in Table 2. Of 125 cases (14.1%) found to have pleural
abnormalities on CT, we excluded 12 cases with changes
mainly in the visceral pleura and recognized 113 cases
(12.8%) as having pleural plaques. Chest radiographs
identified pleural plaques in 48 cases, or 5.4% (44 males,
6.9%; and 4 females, 1.6%); both methods agreed on 38
cases (4.3%). Examples of pleural plaques detected on
chest CT and CXR are presented in Fig. 1. The number of
cases with small irregular opacities detected by CT and
CXR was 107 cases (12.1%) and 71 cases (8.0%), respec-
tively. The number of concordant findings was 56 cases
(6.3%). The two methods showed small rounded opacities
in 15 cases (1.7%), with concordance in 13 cases (1.5%).
Chest CT identified large opacities in 8 cases (0.9%)
while CXR indicated these in 6 cases (0.7%); and the two
agreed on 5 cases (0.6%).

Characteristics of 113 patients with pleural plaques on
their CT are found in Table 3. A higher prevalence of
pleural plaques was seen in males, older age groups, and
among smokers. Anatomically, involvement of the chest
wall pleura was frequent (109 cases, 96.5%) and the left
side predominated (81 cases, 71.7%). Calcification of
plaques was detected in 47 cases (41.6%), and the coexis-
tence of irregular opacities in 22 cases (19.5%).

Histologically, the most frequent cell type was adeno-
carcinoma, which was found in 408 cases (46.1%), fol-
lowed by squamous cell (264 patients, 29.8%), and small
cell (106 patients, 12%) (Table 4). The distribution of
cell types differed significantly by sex (p < 0.001) and
smoking habit (p < 0.001); however, no distinct histology
of primary lung cancer was observed between patients
with or without pleural plaques.

As shown in Table 5, among the major occupational
categories, the prevalence of pleural plaques was highest
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Table 1. Characteristics of the 885 patients with primary lung cancer according to sex

Number (%)
All Male Female &

Number of patients 885 641 (72.4) 244 (27.6)

Age, years, M + SD 713+£99 71.1+94 71.8+113 347

Age groups, years <.005
<49 19 (2.2) 10 (1.6) 9(3.7)

50-59 94 (10.6) 66 (10.3) 28 (11.5)
60 — 69 225(254) 173 (27.0) 52 (21.3)
70-179 358 (40.5) 272 (424) 86 (35.3)
>80 189 (21.4)  120(18.7) 69 (28.3)

Smoking® <.001
Ever-smoker 515(74.4)  455(87.7) 60 (34.7)
Non-smoker 177 (25.6) 64 (12.3) 113 (65.3)

Occupation®
Professional & engineering 44 (7.2) 34 (74) 10 (6.4)
Administrative & managerial 10 (1.6) 4(0.9) 6 (3.8)

Clerical 55 (8.9) 43 (9.4) 12 (7.6)
Sales 43 (7.0) 26 (5.7) 17 (10.8)
Service 27 (4.4) 11 (24) 16 (10.2)
Security 9(1.5) 9(2.0) -
Agriculture, forestry & fishery 26 (4.2) 21 (4.6) 5(@.2)
Transport & communication 36 (5.9) 34 (7.4) 2(1.3)
Manufacturing and general labor 215 (35.0) 200 (43.7) 15 (9.6)
Housewife 46 (7.5) - 46 (29.3)
Jobless 54 (8.8) 34 (7.4) 20 (12.7)
Others 50 (8.1) 42 (9.2) 8(5.1)

2 Information on smoking was available for 692 cases (78.2%).
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® Information on occupation was available for 615 cases (69.5%).
p = p-value of Student t-test or Chi-squared test; M + SD = mean + standard deviation.

among security workers (4 cases, 44.4%), manufacturing
and general laborers (52 cases, 24.2%), and transport and
communication workers (5 cases, 13.9%); whereas the
prevalence of irregular opacities was highest among secu-
rity workers (3 cases, 33.3%), manufacturing and general
laborers (45 cases, 20.9%), and among the jobless (10
cases, 18.5%). A further analysis indicated that, among
subcategories of manufacturing and general laborers with
more than 10 patients with primary lung cancer, the
prevalence of pleural plaques was highest among
construction-related workers (37.7%), followed by metal
processing (26.7%), civil construction laborers (26.7%),
foundry workers (23.5%), miners (22.2%), and electri-
cians (21.4%).

Discussion

Many investigators have evaluated the relationship be-
tween CT-identified pleural plaques and respiratory im-
pairment or associated long-term health risks among
asbestos-exposed populations'>'®; however, no published

study has yet documented CT-identified pleural plaques
among primary lung cancer patients. To our knowledge,
this is the first report concerning CT-identified asbestos-
related pleural findings among a large number of subjects
with primary lung cancer. The main finding of this study
is that 12.8% of the study population has pleural plaques
on chest CT. Since pleural plaques are the most common
radiological manifestation of benign asbestos-related
pleural disease and considered an indicator of past asbes-
tos exposure®”, we suggest that at least 12.8% of our pa-
tients have been potentially exposed to asbestos, either
occupationally or environmentally.

Since the prevalence of pleural plaques varies widely
between studies, our findings must be considered along-
side evidence from other epidemiological studies. In one
such study, the reported prevalence of pleural abnormali-
ties, pleural plaques and diffuse pleural thickening was
1.5% among 2633 chest CTs taken between 2009 and
2011 in the United States'. That study considered a gen-
eral population of white, middle-class Americans, com-
pared to our study of Japanese lung cancer patients, and
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Table 2. Radiological findings of the 885 patients with primary lung cancer

Number (%)

CXR CT & CXR

Pleural plaques® 113

Pleural abnormalities
Definite 80
Probable 33
Possible 52
None 720

Parenchymal abnormalities
Irregular opacities 107
Small rounded opacities 15
Large opacities 8

(128) 48 (54) 38 (43)

©)
(3.7
(5.9

(81.4)

(12.1) 71 (8.0) 56 (6.3)

17 15 A7) 13 (15)
09 6 (07 5 (06

* The presence of pleural plaques on CT was defined by the categories “defi-

nite” and “probable”.

CT = computed tomography, CXR = chest radiography, CT & CXR = identi-

fied using both methods

included a younger age group (59.2+12.1 years compared
to 71.3£9.9 years) and a higher proportion of females
(50.3% compared to 27.6%). Another study documented
pleural plaques on 5.1% of 1482 chest CTs from a radio-
logical database of a university hospital in Italy™. Al-
though this hospital-based Italian study reviewed chest
CTs which were taken for various clinical indications in-
cluding suspected pulmonary embolism or neoplasms, the
investigators did not provide information such as age,
gender, asbestos exposure, or the period in which the CT
scans were obtained for the entire cohort. A large CT
screening, conducted between 2003 and 2005 in France,
detected pleural plaques in 15.9% of 5545 chest CTs of
asbestos-exposed workers®”. In the French study, the
population consisted exclusively of retired male asbestos-
exposed workers; the average age (63.5+5.7 years) was
younger than ours (71.1+9.4 years). These discrepancies
among these studies might be attributable to any of sev-
eral factors related to the subjects enrolled (such as age,
sex, exposure to risk factors), the technology employed in
CT imaging, and the definition applied for pleural plaques
in each study.

Our findings were derived from the information of
relatively large cohort (n = 885), pathological confirma-
tion of primary lung cancer, and accurate determination
of pleural plaques based on CT interpretation by a panel
of experts. The cases in our study were from a group of
hospitals that also operate clinics specializing in occupa-
tional medicine; accordingly, patients attending these hos-
pitals may represent a higher proportion of workers than
the general Japanese population. Our study may have in-
cluded a greater percentage of asbestos-exposed individu-
als than occurs in the general population. Nevertheless,
the gender distribution in our cases was close to that seen

in the lung cancer registry of the general Japanese popula-
tion””. In contrast, males dominate in asbestos-related® or
occupationally acquired lung cancer cases™.

In the cases we analyzed, the frequency of lung cancer
cell types was lower for adenocarcinoma and higher for
squamous cell and small cell cancers than that seen in a
nationwide Japanese primary lung cancer population®.
The average age and gender distribution of the cases were
comparable between the two studies. In our study, no dis-
tinct cell type was observed between patients with and
without pleural plaques. All major histological types of
lung cancer can be related to asbestos”; accordingly, the
difference in histology distribution from the nationwide
report may not affect the prevalence of pleural plaques in
our patients. Although smoking information was not re-
ported in the nationwide study, this difference in cell type
was thought to be attributable to the smoking habits found
in our population.

We found that 12.8% of our study population has pleu-
ral plaques; frequency was higher among smokers,
15.3%, compared to 9% among non-smokers. Some in-
vestigators consider smoking to be associated with the
higher prevalence of pleural plaques®; however, there
was no support for a causal relationship between smoking
habits and pleural plaques™. We believe that the higher
prevalence of smoking among our cases will not signifi-
cantly affect the result of this study.

Pleural plaques solely involve the parietal pleura and
are considered highly specific for asbestos exposure. Dif-
fuse pleural thickening, on the other hand, involves vis-
ceral pleura and is less specific, and may have various eti-
ologies®”. In some cases, it is difficult to distinguish the
two conditions based on CXR. However, in this study, we
determined pleural plaques based on CT interpretation by
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Fig. 1. Examples of pleural plaques on (A) a chest CT (ar-
rows indicate pleural plaques) and (B) a chest radio-
graph (arrows indicate face-on plaques, thick arrow
indicates in-profile plaque, and arrowheads indicate
calcified plaques)

a panel of experts, employed a strict CT definition in di-
agnosis, and considered only those lesions that originated
from the parietal pleura and omitted lesions involving the
visceral pleura. Thus, it is possible that our study underes-
timated the actual proportion of pleural plaques and hence
asbestos exposure. Since CT has higher sensitivity and
specificity than CXR in evaluating pleural abnormali-
ties"'?, misclassification of pleural plaques in favor of
sensitivity is unlikely. On the other hand, CT could have
missed some cases of pleural plaques. As Yusa et al.”” re-
ported in 30 cases with surgically confirmed pleural
plaques, 12 cases were undetected in a retrospective CT-
examination study. Moreover, the absence of pleural
plaques does not necessarily preclude previous asbestos
exposure.

Given that 80 - 90% of radiologically -identified
plaques are attributable to occupational asbestos exposure

in non-endemic regions”, we considered that occupation
has an impact on the occurrence of pleural plaques in our
patients. Due to the retrospective nature of the present
study, occupational information of the cases was limited.
However, we could assign 69% of the patients into a par-
ticular occupation, allowing us to examine the frequency
of pleural plaques on the basis of occupational categories.
We found that more than half of our cases with pleural
plaques (65%, 52 of the 80 cases of whom occupation
could be allocated) consisted of manufacturing and gen-
eral laborers. Subgroup-analysis of these manufacturing
and general laborers revealed that the prevalence of pleu-
ral plaques was highest among construction-related work-
ers (37.7%), followed by metal processing (26.7%) and
civil construction laborers (26.7%). Since the majority of
asbestos-containing products were used in construction
materials, automobiles, and industrial machines”; special
medical attention should be paid to individuals with a his-
tory of employment in these occupations as they also are
listed under occupations with high risk of asbestos expo-
sure, published by Ministry of Health, Labor and Wel-
fare”. Additionally, we have noted that the prevalence of
pleural plaques was considerably higher among security
workers (4 cases, 44.4%), and transport and communica-
tion workers (5 cases, 13.9%). However, the small num-
ber of cases in these categories make it difficult to draw
any meaningful conclusions.

Regarding our imaging methods, CT can identify pleu-
ral plaques in locations that are hidden in CXR, such as
the anterior chest wall and paravertebral regions. In addi-
tion, CT can distinguish rib fractures, extrapleural fat, or
thoracic muscle which may mimic pleural plaques and
give false positives in CXR"™. In this study, among the
885 patients with primary lung cancer, CXR identified
pleural plaques in 48 cases (5.4 %), while CT detected
plaques in 113 cases (12.8%). Of the 48 cases positive for
pleural plaques with CXR, 10 were found to be for other
causes, such as pleurisy, diffuse pleural thickening, extra-
pleural fat, or muscle on CT evaluation. This showed that
CT is more sensitive and specific than CXR in character-
izing pleural abnormalities. The use of CT for better char-
acterization of pleural abnormalities has important
medico-legal implications. Pleural plaques are considered
to be an early manifestation of asbestos-related dis-
eases*”, and could be an independent risk factor in
asbestos-related lung cancer'®. Early recognition in indi-
viduals with likely asbestos exposure is vital to health
care. Moreover, identification of pleural plaques in indi-
viduals without an established history of occupational ex-
posure could be a trigger for authorities to initiate epide-
miological surveillance. Additionally, the compensation
system for asbestos-related lung cancer in Japan requires,
in addition to occupational history of asbestos exposure,
the presence of either radiologically confirmed asbestosis

or pleural plaques™.
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Table 3. Characteristics of 113 patients with pleural plaques on chest CT

Number (%)

Gender Male 101 (15.8)
Female 12 4.9)

Age, year <49 - -
50-59 8 8.5)
60 - 69 32 (14.2)
70-79 51 (14.3)
>80 22 (11.6)
Smoking? Ever-smoker 79 (15.3)
Non-smoker 16 9.0)
Location Chest wall 109 (96.5)
Diaphragm 27 (23.9)
Mediastinum 11 9.7
Chest involvement® Bilateral 43 (38.1)
Left 81 (71.7)
Right 67 (59.3)
Calcification 47 (41.6)
Irregular opacities 22 (19.5)
Histology of lung cancer Adenocarcinoma 46 (40.7)
Squamous Cell 37 (32.7)
Large Cell 3 2.7
Small Cell 15 (13.3)
Others/Unidentified 12 (10.6)

2 Information on smoking was available for 692 cases (78.2%).
' Only plaques on the chest wall pleura were considered.
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Table 4. Histological cell types of 885 patients with primary lung cancer according to sex,

smoking status, and the presence of pleural plaques

Number (%)

All Gender Smoking? Pleural plaque
Male Female Ever Non Present  Absent

885 641 244 515 177 113 772
Type (724) (27.6) (74.4) (25.6) (12.8) (87.2)

Adenocarcinoma 408 242 166 194 120 46 362
(46.1) (37.8) (68.0) (37.7) (67.8) (40.7) (46.9)

Squamous cell 264 234 30 186 30 37 227
(29.8) (36.5) (12.3) (36.1) 17.0) (32.7) (29.4)

Large cell 22 14 8 15 3 3 19
2.5) 2.2) 3.3) 2.9) 1.7) 2.7 2.5)

Small cell 106 920 16 74 10 15 91
(12.0) (14) (6.6) (14.4) 6.7 (13.3) (11.8)

Others/unidentified 85 61 24 46 14 12 73
9.6) 9.5) 9.8) 8.9) (7.9) (10.6) 9.5)

)4 <.001 <.001 768

2 Information on smoking was available for 692 cases (78.2%); Ever = Ever-smoker, Non =

Non-smoker.

p = p-value for Chi-squared test or Fisher’s exact test as appropriate.
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Table 5. Prevalence of CT identified pleural plaques or irregular opacities by oc-

cupation
All  Pleural plaques Irregular opacities

Number of cases? 6157 801 86%
Occupation Number (%)
Professional & engineering 44 2 (4.6) 6 (13.6)
Administrative & managerial 10 - 1(10.0)
Clerical 55 4(7.3) 5(09.1)
Sales 43 2(4.7) 3(7.0)
Service 27 2(7.4) -
Security 9 4(44.4) 3(33.3)
Agriculture, forestry & fishery 26 - 3(1L5)
Transport & communication 36 5(13.9) 3(8.3)
Manufacturing and general labor 215 52 (24.2) 45 (20.9)
Housewife 46 3(6.5) 3(6.5)
Jobless 54 2@3.7) 10 (18.5)
Other 50 4 (8.0) 4 (8.0)

2 Number of cases which can be allocated into a particular occupation.
T Among the 885 patients with primary lung cancer.

1 Among the 113 cases with pleural plaques on chest CT.

$ Among the 107 cases with irregular opacities on chest CT.

From the present study, we cannot postulate a causal
relationship between asbestos exposure and the develop-
ment of lung cancer in our cases with pleural plaques.
The proportion of smokers was fairly high among our
cases (74.4%) compared to the general population®, and
tobacco smoking is a well-known risk factor for lung can-
cer. In addition, asbestos-exposed workers have fre-
quently been exposed to other occupational carcinogens,
such as welding fumes and polycyclic aromatic hydrocar-
bons. In female cases, exposure to environmental radon
and air pollutants is more likely to occur than to asbestos.
It is difficult to allocate the relative contributions of expo-
sure to asbestos or other carcinogens and smoking in the
pathogenesis of lung cancer. Despite the reported inde-
pendent risk of pleural plaques in lung cancer'®, the issue
remains controversial’®, and more importantly, pleural
plaques may develop in situations with relatively low as-
bestos exposure. In addition, there is no distinct cell type
to distinguish asbestos-related lung cancer from other
lung cancers*”. However, this study showed that more
than one-tenth of patients with primary lung cancer may
have experienced a possible occupational asbestos expo-
sure.

Since the import and use of asbestos in Japan peaked in
the 1970s and 1980s, and given a latency of more than 40
years™, a considerable number of asbestos-related lung
cancers is expected at present, and increasingly in the
coming decades. In Japan, lung cancer incidence has
steadily increased in both sexes®”, and accounted for
15.3% of all new cancers in males and 10.0% in females

in 2012*. In the year 2012, there were 113,047 incident
lung cancer cases. The number of these cases that can be
attributed to asbestos exposure is unknown.

Japan imposed a total ban on asbestos use since 2012;
however, there is a growing concern about environmen-
tally acquired asbestos-related diseases. Given that the
majority (roughly 70 - 90%) of imported asbestos was
used in the production of asbestos-containing cement
products for building materials and in construction”, the
main potential source of public exposure of concern today
is from the demolition of old asbestos-containing build-
ings. It is anticipated that the number of demolished
buildings containing asbestos will continue to increase
until 2030". There is a high risk of significant asbestos
dispersal in work areas, and also of environmental pollu-
tion. It is crucial to implement safe practices for the man-
agement and removal of asbestos to safeguard against the
dispersal of asbestos into environment.

Conclusion

The prevalence of pleural plaques in our study differs
to some extent from other population studies. Results
must be cautiously interpreted due to the fact that this
hospital-based study was comprised solely of patients
with primary lung cancer, as well as a population repre-
senting a higher percentage of workers than the general
Japanese population. Our results show that 12.8% of pa-
tients with primary lung cancer have pleural plaques on
chest CT. Notably, frequency was highest among indi-
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viduals with an employment history related to construc-
tion, suggesting that these patients have experienced a
possible occupational asbestos exposure. Given that pleu-
ral plaques are early manifestations of asbestos exposure,
and that asbestos exposure is associated with an increased
risk of malignancies, early recognition of pleural plaques
in at-risk populations is important to initiate proper health
surveillance and early detection of malignancies.

Confflict of interest: None declared.
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Abstract

Background: Implementation of clinical health promotion (CHP) aiming at better health gain is slow despite its
effect. CHP focuses on potentially modifiable lifestyle risks such as smoking, alcohol, diet, and physical inactivity.
An operational program was created to improve implementation. It included patients, staff, and the organization,
and it combined existing standards, indicators, documentation models, a performance recognition process, and a
fast-track implementation model.

The aim of this study was to evaluate if the operational program improved implementation of CHP in clinical
hospital departments, as measured by health status of patients and staff, frequency of CHP service delivery, and
standards compliance.

Methods: Forty-eight hospital departments were recruited via open call and stratified by country. Departments
were assigned to the operational program (intervention) or usual routine (control group). Data for analyses included 36
of these departments and their 5285 patients (median 147 per department; range 29-201), 2529 staff members (70;
10-393), 1750 medical records (50; 50-50), and standards compliance assessments.

Follow-up was measured after 1 year. The outcomes were health status, service delivery, and standards compliance.

Results: No health differences between groups were found, but the intervention group had higher identification of
lifestyle risk (81% versus 60%, p < 0.01), related information/short intervention and intensive intervention (54% versus
39%, p < 0.01 and 43% versus 25%, p < 0.01, respectively), and standards compliance (95% versus 80%, p = 0.02).

Conclusions: The operational program improved implementation by way of lifestyle risk identification, CHP service
delivery, and standards compliance. The unknown health effects, the bias, and the limitations should be considered in
implementation efforts and further studies.
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Background

Turning evidence into practice in healthcare often takes
decades [1-3]. Slow implementation also occurs with
patient-centered activities to modify lifestyle risk factors
[4], such as clinical health promotion (CHP) aiming at
better health gain for patients, staff, and communities.

A sub-type of health promotion [5-7], CHP covers
patient-enablement, disease prevention, health promotion,
and rehabilitation, which takes place within patient path-
ways [8, 9]. CHP relies on counseling [10-13] where clin-
ical staff support patients to control and improve both
health and modifiable determinants thereof [14, 15], such
as daily smoking, risky alcohol drinking, poor nutrition,
physical inactivity, and other lifestyle risks [8]. On short
term within pathways, CHP has been shown to improve
treatment results and prognoses in surgery [16—19], ob-
stetrics [20—22], internal medicine [23-27], and psychiatry
[28]. It is also cost-effective [29] and well-received by pa-
tients [30-32]. On long term, it can contribute to better
public health [16, 33]. Even so, however, CHP is rarely im-
plemented [33].

Furthering implementation of CHP, and of the World
Health Organization (WHO) concepts, values, strategies,
and standards of health promotion in general, into the
organizational structure and culture of hospitals and
health services is the aim of the WHO-initiated Inter-
national Network of Health Promoting Hospitals and
Health Services (HPH) [34, 35].

To support the attainment of this goal, a package of
validated tools and a recognition of performance (RP)
were recently developed by WHO and HPH. The pack-
age of tools included five WHO standards with related
indicators [34, 36, 37] that were developed according to
the International Society for Quality in Health Care
(ISQUA) criteria [38], and two HPH documentation
models [39, 40]. The RP used HPH certifications recog-
nizing fulfillment of the five WHO standards [41].

To speed up implementation, a 1-year, fast-track im-
plementation model for CHP (Fast-IM) was also added
[41]. The Fast-IM was data-driven and used resources
related to strategic implementation of evidence [3, 42—
49] as well as general quality improvement tools such as
the Plan-Do-Check-Act (PDCA) cycle [50]. The Fast-IM
aims to set 1-year implementation goals for the individ-
ual organization based on own local data identifying im-
portant implementation gaps. The Fast-IM incorporates
adjustable quality plans with clear, measurable 3-month
milestones and is driven by the data [41].

Combined, the package of tools, the RP, and the
Fast-IM were evaluated as a WHO-HPH operational
program versus usual routines for implementation of
CHP. Specifically, the evaluation focused on the oper-
ational program’s ability to potentially improve dosage,
quality, and fidelity of implementation by way of risk
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identification, CHP service delivery, and standards com-
pliance, and by this route, possibly, improve the health
of patients and staff [41].

Aim

The aim of this study was to evaluate if the operational
program improved implementation of CHP in clinical
hospital departments. This was measured by health sta-
tus of patients and staff and by implementation process
in terms of frequency of CHP service delivery and stan-
dards compliance.

Methods

Participants

For our randomized controlled trial with the clinical
hospital department as the unit of randomization and
analysis (i.e. no cluster), we hypothesized that allocation
to the operational program (intervention group) would
improve health of patients and staff, increase delivery of
CHP services to at risk-patients, and improve WHO
standards compliance at the department level, compared
to the control group departments continuing usual
implementation routines. The service delivery and stan-
dards compliance outcomes serve as measures of pro-
cedural and structural changes in implementation, and
the health outcomes serve as a measure of the potential
effect of such changes.

Inclusion criteria were clinical hospital departments
responsible for treatment. Exclusion criteria were > 1 de-
partment from each hospital and palliative departments,
nursing homes, pediatric departments, non-hospital
clinics, and primary care facilities since the CHP-specific
process components were not validated in these settings.

Based on a secondary outcome (standards compli-
ance), we calculated a sample size of 2 x 40 clinical de-
partments, because no studies existed on the primary
outcome of health status. The power calculation was
based on a previous study [40], which had shown that
baseline CHP service deliveries could be expected to
reach no more than 40% of the at-risk patients. The
minimum relevant difference in service deliveries was
30%, the expected outcome was 70%, power was 80%,
and two-sided significance was 5% [41].

Full inclusion of the 2 x 40 departments, along with
the 2-year follow-up, was not obtained before an update
and revision of WHO standards in 2016, at which point
only 48 departments had been included and random-
ized (Fig. 1). The 48 included departments that partici-
pated were recruited via an open call among HPH
member hospitals (Fig. 1). Owing to the commitment
of HPH members to use WHO standards, and since the
revised WHO standards were markedly different, new
centers and already participating centers in the RCT
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Fig. 1 Trial profile

could not be expected to begin to or continue to use
the old version.

Of the 48 included departments, 8 (4 in each group)
dropped out after allocation. The remaining 40 depart-
ments were from 8 countries/regions in Asia and Europe:
Taiwan (7 =21), Czech Republic (8), Slovenia (3),
Croatia (2), Estonia (2), Japan (2), Denmark (1), and
Malaysia (1). Of these, 36 (75% of the originally included
48) completed the study. The characteristics at
department-level, staff-level, and patient-level are pre-
sented in Table 1. The study was registered at Clinical-
Trials.gov (NCT01563575).

Randomization and masking

We randomly allocated departments to undertaking the op-
erational program (intervention group) or to continuing
usual implementation routines (control group). An external
researcher performed the computerized randomization,
using blocks of unknown sizes and stratification by country.
Sealed, opaque envelopes concealed allocation numbers
from the international research team that enrolled depart-
ments. All allocation was video recorded. In view of the na-
ture of the intervention, the participating departments and
project staff were aware of their allocation.

Procedures

All data were collected between October 2012 and Oc-
tober 2016. Each department’s data collection took 1-3
months. The international research team developed and
provided project instruction manuals, forms, and

templates [41] (see Additional file 1). All translation
and provision of information to staff was handled lo-
cally. An introduction seminar covering data collection,
surveying, and auditing training was held for staff at all
participating departments (online or on location) before
randomization and project start.

Participating departments assigned data collection
tasks to one or more of their own staff according to local
needs and resource availability.

Intervention group

The intervention group began the operational program
[41] immediately after allocation. After 1vyear, they re-
peated the data collection and underwent an external audit
including interviews with staff and managers [41, 51].

Control group

To reduce the risk of contamination, the control group
departments did not measure pre-implementation sta-
tus but instead waited 1year. During this wait, they
continued their own usual implementation routines
(understood as usual management activity—parallel to
the clinical term, treatment as usual). These usual im-
plementation procedures presumably varied among
participating hospitals, and since all were HPH member
hospitals, many worked with the WHO standards
already. No data was collected on usual implementation
routines in each hospital in advance of the project.
After the 1-year wait, the control group departments
collected their data (Fig. 1). For convenience, and only
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Table 1 Characteristics of the 40 hospital departments that participated and characteristics of the 5285 patients and 2529 staff from
the 36/40 clinical departments that submitted data for analyses, presented at the department level as median and range

Hospital departments Intervention (n =22) Control (n=18)
Hospital type Community/general/specialized/university 18/50/9/23% 6/61/11/22%
Ownership Public/private non-profit/private for-profit 64/27/9% 33/61/6%
Department Medicine/surgery and obs-gyn/psychiatry 73/18/9% 66/28/6%
Catchment area Urban/rural/mixed 32/9/59% 61/11/28%
Number of beds < 200/200-599/> 599 23/36/41% 0/50/50%
HPH member 100% 100%

Patients and staff Intervention (n=18) Control (n=18)
Patients (n = 5285) 152 (75-201) 142 (29-200)

Age (years) 18-29 8% (0-48%) 5% (0-26%)
30-49 19% (0-56%) 23% (6-66%)
50-69 40% (10-61%) 44% (15-59%)
>70 33% (0-91%) 28% (0-71%)

Women 52% (28-79%) 55% (32-100%)

BMI 26 (17-44) 25 (16-38)

Daily smoking 10% (0-23%) 10% (2-16%)

Hazardous alcohol drinking 3% (0-13%) 2% (0-8%)

Physical inactivity 60% (15-83%) 66% (32-88%)

Risk of malnutrition 44% (16-72%) 36% (15-60%)

Overweight/obesity 60% (25-92%) 51 (25-86%)

Staff (n=2529) 70 (10-393) 71 (18-223)

Age (years) 18-29 28% (0-66%) 25% (4-52%)
30-49 53% (29-80%) 59% (40-73%)
> 50 19% (0-60%) 16% (0-43%)

Women 80% (49-95%) 85% (64-97%)

BMI 23 (17-34) 23 (17-34)

Daily smoking 5% (0-20%) 8% (0-37%)

Hazardous alcohol drinking 1% (0-9%) 1% (0-12%)

Physical inactivity 73% (24-100%) 79% (27-99%)

Risk of malnutrition 26% (4-60%) 27% (7-47%)

Overweight/obesity 33% (10-75%) 28% (12-52%)

Missing data 0-9%

after the trial had ended, the control group was also of-
fered the operational program. This offer was accepted
by 17/18 control group departments.

Data collection (both groups)

The collected data covered patient, staff, and department
levels. Validated Short-Form 36 version 2 (SF36v2)
health surveys [52, 53] were used to assess patient and
staff health. As described in the RCT protocol, each de-
partment surveyed 200 consecutive patients or 1 month’s
population of patients, depending on which of these two
stopping-points were reached first, and all staff currently
employed by the department [41]. The eight dimensions
of SF36v2 were summarized in physical (PCS) and

mental (MCS) component scores for analyses, where a
score of 100 represented maximum functionality. For
identification of patient lifestyle risks and related CHP
service delivery, validated medical record audit tools
were used [39, 40] according to the operational program
[41]. Here, each department audited 50 consecutive
medical records concerning documentation of patient
lifestyle risks, using the HPH DATA Model [39], and
concerning associated delivery of relevant CHP services,
using the HPH DocAct Model [40], as described in the
protocol [41]. If data was available in the medical record,
e.g., “does the patient smoke daily?”, the auditing staff
member would answer “yes” or “no” as relevant, and that
would count as documented risk (either positive or
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negative). If data was unavailable, the staff member
would answer “unknown” and that would count as un-
documented risk [39].

The same approach was used for auditing of CHP ser-
vice documentation in the records [40]. CHP services
can be categorized as either short interventions (SI) or
intensive interventions (II) [54, 55]. SI do not exceed
three counseling sessions and/or a total contact time of
1 h [55]. II consist of four or more in-person sessions of
10 min or more each [54, 55]. II are often theory-based,
offered by trained staff, include patient education and
pharmacological support. While the SI/II categorization
[54, 55] was used in the study, the design and contents
of each CHP intervention were determined locally.

Compliance with the validated WHO standards [34,
36, 37] was also assessed (Table 2). The WHO standards
contain 40 measurable elements within five standard do-
mains [34] (see Table 2). Department performance was
recognized with a certificate based on standard compli-
ance (91-100% was gold level).

Outcomes

The primary outcome was health status of patients and
staff as measured by SF36v2. The secondary outcomes
were CHP service delivery to identified at-risk patients
as well as WHO standards compliance.

Statistical analysis

The characteristics and results were reported as medians
and ranges for each department. The two groups were
compared by an external researcher, blinded to group al-
location, using non-parametric statistics. Health status
and standard compliance were analyzed using the Wil-
coxon unpaired test, and service delivery frequencies
were analyzed using Fisher’s exact test. P values below
0.05 were considered significant. All analyses were per-
formed using SAS 9.4.

Results

The response rate of departments was 40/48 (83%), but
only 36/48 (75%) submitted complete data sets for the
analyses. The data from the 36 departments covered
5285 patients (median per department =147; range =
29-201) and 2529 staff members (70; 10—-393). Overall
missing data were 0-9% per factor (Table 1). All results
were analyzed at department level.

Health status of patients and staff

No differences in the health of patients or staff were
found. At baseline, the intervention group’s (n=22)
SF36v2 patient PCS and MCS per department were 57
(11-95) and 61 (13-97). Their baseline staff PCS and
MCS were 75 (36—-97) and 71 (31-96).
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At follow-up, the intervention group patient PCS was
58 (7-96) versus 64 (12-98) in the control group (p =
0.19), and the patient MCS was 64 (9-98) versus 69
(17-99) (p =0.25). The staff PCS was 74 (34-97) in the
intervention group at follow-up versus 73 (36-97) (p =
0.58) in the control group, and the staff MCS was 70
(29-95) versus 68 (30-95) (p =0.26). Figure 2 presents
the PCS and MCS of patients and staff.

Identification of lifestyle risks and related CHP service
delivery

The frequency of at-risk patients was similar: 252 (28%,
24—-447) patients per risk factor on average in the inter-
vention group versus 225 (26%, 75-419) in the control
group. However, the completeness of patient risk docu-
mentation in the medical records was significantly better
in the intervention group (81% versus 60%, p < 0.01). De-
livery of information and/or short intervention (54% ver-
sus 39%, p<0.01) and intensive intervention services
(43% versus 25%, p <0.01) to at-risk patients were also
significantly more frequent in the intervention group.
Figure 3 presents the completeness of the departments’
documentation of risk per factor and the degree to
which systematic CHP interventions were then provided
to documented at-risk patients.

Looking at the intervention group at baseline (n =22),
the completeness of risk documentation was 65%, deliv-
ery of information and/or short intervention services to
at-risk patients was 40%, and delivery of intensive inter-
vention services to at-risk patients was 35%.

Standard compliance

The overall compliance with WHO standards was sig-
nificantly higher in the intervention group (95% versus
80%, p = 0.02) (Table 2). Gold-level certificates for fulfill-
ing >91% of standards were issued to 14 intervention
group departments and 9 control group departments.
Figure 4 shows the compliance improvements of the
intervention group as well as the compliance of the con-
trol group. The in-group median standards compliance
improvement within the intervention group was 12%
(ranging 0—50%).

Sensitivity analysis of the reported data

The reported WHO standards compliance and CHP ser-
vice delivery were randomly evaluated during the site
visits in the intervention group using external medical
record audits and interviews. No significant differences
were found (Table 3).

CHP service delivery to no-risk patients

Interestingly, CHP services were also delivered to pa-
tients with no or undocumented risks. Both groups pro-
vided CHP services to 13% of the documented no-risk
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Table 2 The 5 WHO standards for health promotion in hospitals: Compliance to the 40 measurable elements (ME) of the
intervention and control group, presented as median and range
Standard No. of ME Description Objective Intervention Control p
group group
(n=18) (n=18)
1 Management policy 9 The organization has a policy for HP.  To describe the framework for t 8 (6-9) 7 (3-9)
The policy is implemented as part of  he organization’s HP activities as an
the overall QM system. integral part of the QM system.
Measurable elements:
1. Stated aims and mission include HP
2. Minutes of governing body reaffirms agreement within the past year to participate in the WHO HPH
Network
3. The current quality and business plans include HP for patients, staff and the community
4. Personnel and functions for the coordination of HP are identified
5. There is an identifiable budget for HP services and materials
6. Operational procedures such as practice guidelines or pathways incorporating HP are available in clinical
departments
7. Specific structures and facilities required for HP (including resources, space, equipment) can be
identified
8. Data are routinely captured on HP interventions and available to staff for evaluation
9. A programme for quality assessment of HP activities is established
2 Patient assessment 7 In partnership with patients, staff To support patient treatment, improve 7 (5-7) 6 (1-7)
systematically assess the needs for HP prognosis and promote the health and
activities. wellbeing of patients.
Measurable elements:
1. Guidelines on how to identify smoking, alcohol consumption, nutritional and psycho-social-economic
status are present
2. Guidelines/procedures have been revised within the last year
3. Guidelines are present on how to identify needs for HP for groups of patients (e.g. asthma patients,
diabetes patients etc.)
4. The assessment is documented in the patient’s medical record at admission
5. There are guidelines/procedures for reassessing needs at discharge or end of a given intervention
6. Information from referring physician or other relevant sources is available in the patient’s record
7. The patient’s record documents social and cultural background as appropriate
3 Patient information 6 Patients receive info on significant To ensure patients are informed about 6 (4-6) 4 (1-6)

and intervention

4 Promoting a
healthy workplace

5 Continuity and
cooperation

factors concerning disease/condition,
and HP interventions are established
in all pathways.

activities, empowered in an active
partnership and to facilitate integration of
HP activities in all pathways.

Measurable elements:
1. Information given to the patient is recorded in the patient’s records
2. Health promotion activities and expected results are documented and evaluated in the records
3. Patient satisfaction assessment of the information given is performed and the results are integrated
into the QM system
4. General health information is available
5. Detailed information about high-risk diseases is available
6. Information is available on patient organizations

The management establishes 10 (7-10) 8 (2-10)
conditions for the development of

a healthy workplace.

To support the development of a
healthy and safe workplace and to
support health promotion activities
of staff.

Measurable elements:
1. Working conditions comply with national/regional directives and indicators
2. Staff comply with health and safety requirements and all workplace risks are identified
3. New staff receive an introductory training that addresses the hospital’s HP policy
4. Staff in all departments are aware of the content of the organization’s health promotion policy
5. The performance appraisal system and continuing professional development include HP
6. Working practices (procedures and guidelines) are developed by multidisciplinary teams
7. Staff are involved in hospital policy-making, audit and review
8. Policies for awareness on health issues are available for staff
9. Smoking cessation programmes are offered
10. Annual staff surveys are carried out including an assessment of individual behaviour, knowledge
on supportive services/policies, and use of supportive seminars

To ensure collaboration with relevant 8 (7-8) 7 (3-8)
providers and initiate partnerships to
optimize integration of HP activities

in pathways.

The organization has a planned
approach to collaboration with other
providers and other institutions and
sectors.
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Table 2 The 5 WHO standards for health promotion in hospitals: Compliance to the 40 measurable elements (ME) of the
intervention and control group, presented as median and range (Continued)

Standard No. of ME Description Objective Intervention Control p
group group
(n=18) (n=18)
Measurable elements:
1. The management board is taking the regional health policy plan into account
2. The management board can provide a list of health and social care providers working in partnership with the
hospital
3. The intra- and intersectoral collaboration with others is based on execution of the regional health
policy plan
4. There is a written plan for collaboration with partners to improve the patients’ continuity of care
5. Patients/families are given understandable follow-up instructions at out-patient consultation, referral or
discharge
6. There is an agreed upon procedure for exchange practices between organizations for all relevant patient
information
7. The receiving organization gets a written summary of condition, health needs and interventions already
provided
8. If appropriate, a plan for rehabilitation describing roles of the organization/collaborators is documented
in the record
Overall compliance 40 38 (31-40) 32 (12-40) 0.02

HP (clinical) health promotion, QM quality management, overall 3% missing data

patients and to 9-12% of patients with undocumented
risks. In total, across all risks and regardless of risk docu-
mentation, 65% of patients in the intervention group and
47% in the control group received CHP services.

Discussion

While we found no differences in the health status of pa-
tients and staff between groups, we did find that the
intervention group identified patient lifestyle risks better
and more frequently delivered related CHP services to
at-risk patients compared to the control group that

continued usual implementation routines. We also found
that the intervention group had an overall higher com-
pliance with the WHO standards.

Service delivery to at-risk patients

Risk documentation and service delivery (Fig. 3) is
relevant to healthcare quality, since these issues have
been reported to be a general challenge [56, 57] not
least for smoking [33, 58, 59]. Reported barriers in-
clude lacking treatment resources, awareness of the
negative influence of lifestyle risks on treatment re-
sults, reimbursement of CHP services, management
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Fig. 2 Comparison of the (n = 36) intervention (black) and control (red) departments’ patients (n = 5285. Median 147; range 29-201) and staff (n = 2529.
70; 10-393) health status by Short Form 36 version 2 (SF36v2) presented as median physical component score (PCS) and mental component score (MCS)

— 289 —



ZEWERRE £ 20184 VOL31 GBEE332)

Svane et al. Implementation Science (2018) 13:153 Page 8 of 13
Daily Risk of Overweight/ Physical Hazardous
smoking malnutrition obesity inactivity alcohol
drinking a
100% Rick
]
80% s
® undocumented
- 60%
?_&. 40% .D?t(;,umen'tf}? .
3 . with or withou
& 20% risk
0,
0% 769/850 713/900 686/850 597/900 638/850 425/900 603/850 340/900 734/850  604/900
= 100% b
5 80% * *
=3 ¥ * ) . .
g 60% / y 7 / @ At-risk patients
Z 40% A / V / y // V / "/ /) given info / short
T 20% A //- / / H / / - /- / / intervention
2 g WA 7N N N /.
7198  67/190 189/355 151/419 185/447 144/317 213/338  66/122 1724 14/75
100% c
= 80%
=3 X . .
o 60% N B At-risk patients
@ 40% given intensive
:.-‘l 20% A - - . r : t intervention
= 0% — —_— o : -
50/98  33/190 150/355 91/419 148/447 92/317 186/338  58/122 624 9/75
Fig. 3 Comparison of the intervention (black) and control (red) departments’ documentation of their 1750 patients’ risks in the medical records
(2a) and related delivery of information/shorter intervention (2b) and intensive intervention (2¢) to at-risk patients (3% missing data. *P < 0.05)

support, organizational focus on CHP, competencies
of staff, and knowledge of the implementation process
[33, 60, 61]. Suggested strategies to overcome these
barriers include securing awareness of the evidence of
CHP effectiveness, strengthening leadership engage-
ment, and incentivizing CHP treatments [33].

Our results indicate that the operational program im-
proved central parts of implementation within 1 year.
The possible explanations for this improvement were ex-
plored in a nested qualitative study, and here, staff and
managers echoed the already reported barriers and
stated that the operational program increased awareness
of and engagement in CHP within the departments [51].
In this light, it is plausible that the very presence of the
study might have contributed to improved implementa-
tion by raising awareness of the implementation process.
It is also possible that the prominent place CHP services
have in the WHO standards may have contributed to
improved implementation, and thus that the standards
compliance increase found may in fact correlate with the
improvements found for risk identification and service
delivery. If this explanation holds, it is highly interesting
that the Joint Commission has by now adopted tobacco
and alcohol screening and treatment measures in their
standards [62—64] and that the American College of Sur-
geons have added smoking as a risk factor in their

National Surgical Quality Improvement Program [65].
The effects of adopting such risk documentation and
CHP services will prove interesting in future.

WHO standards compliance
Worldwide, healthcare systems use standards and indi-
cators, and these are commonly viewed as an integral
and justifiable part of quality management [66].
However, the evidence of the effect of quality improve-
ment using standards and indicators is sparse [66—72].
Randomized studies have found effects on healthcare
process and structure outcomes as a result of quality im-
provement programs [73-76], but either without investi-
gating potential health effects [73, 76] or without finding
effect on health [74, 75]. Non-randomized studies have
shown mixed results; some have found health effects
[77], while others have not [78]. On this basis, improving
standards compliance alone (Table 2 and Fig. 4) is not
sufficiently robust evidence to merit and inform action,
and our study thus also included clinical outcomes re-
lated to actual risk identification, service delivery, and
health status.

Patient and staff health
For patients, the evidence of the positive effects of inte-
grating CHP services in clinical treatments is growing
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Fig. 4 Compliance with WHO standards for health promotion in hospitals (in %) in the clinical departments of the intervention group (baseline n =22,
1-year follow-up n=18) and of the control group (n=18)

[16, 17, 20, 21, 23, 24, 28, 33]. The reason we did not are expectable considering the effect of CHP interven-
find evidence of health improvements among patients tions known from the literature on for instance smok-
could relate to our following up on departments and ing cessation [79]. In our study design, it is possible
not individuals. Thus, our study does not disprove that fast flow of patients in the departments might have
health effects at the level of individual patients, which  diluted health effects.

Table 3 Sensitivity analysis comparing the internal (IA) and external audit (at site visit) (EA) of medical records in the intervention
group for documentation of four risk factors and related service delivery (IA =850 medical records; in total 4 x 850 = 3.400. EA = 64
medical records; in total 4 X 64 = 256)

Risk documentation Service delivery to documented at-risk patients
IA EA p A EA p
Documented/ Documented/ At-risk/ Serviced risk/at-  At-risk/ Serviced risk/at-
total (%) total (%) documented (%)  risk (%) documented (%)  risk (%)
Daily smoking 769/850 (90%) 61/64 (95%) 98/769 (13%) 57/98 (58%) 8/61 (13%) 4/8 (50%)
Hazardous alcohol 734/850 (86%) 55/64 (86%) 24/734 (3%) 13/24 (54%) 1/55 (2%) 0/1 (0%)
drinking
Physical inactivity 603/850 (71%) 45/64 (70%) 338/603 (56%) 232/338 (69%) 35/45 (78%) 23/35 (66%)
Nutritional problems — 767/850 (90%) 62/64 (97%) 634/767 (83%) 283/634 (45%) 40/62 (65%) 23/40 (57%)
Iotal (?II four risk 2873/3400 (85%)  223/256 (87%) 0.3 1094/2873 (38%)  585/1094 (53%)  84/223 (38%) 50/84 (60%) 0.3
actors
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The WHO standards also include staff, and hospitals are
notoriously hazardous workplaces [80]. Additionally, staff
members are the ones delivering CHP to patients and
both health and competencies of staff and managers have
been shown to be associated with implementation of
CHP. Smoking staff and managers, for instance, are less
positive towards smoking cessation [81, 82]. Smoking staff
less frequently deliver interventions [83] and follow-up
services [84], and smoking managers less frequently adopt
no smoking policies [82]. Lacking CHP competencies of
staff are also a main barrier to actually delivering services
[83, 84]. It seems probable then that improving both com-
petencies and lifestyle risks among staff and managers
might reduce barriers to CHP implementation.

The nested qualitative study, which was carried out
alongside this RCT, reported that staff and managers
were generally positive towards the operational program
introduced and considered it to be worthwhile [51].

Just as for patients, the fact that we did not find an effect
on staff health might be explainable by our following up
on departments rather than individual staff members.

Even so, it can be noted that the staff in our study had
a relatively high health-related quality of life, compared
to the literature. The staff in our study had a PCS of 73—
74 and an MCS of 68-70, as measured by SF36v2,
whereas a 2013 sample of 2964 Norwegian nurses had
lower PCS and MCS averages of 50 and 48, respectively,
using the same 0—100 scale, but measured by SF12 [85].

Interestingly, staff and patients in our study had
similar MCS. This could be due to a generally posi-
tive culture in HPH hospitals and because only three
psychiatric departments took part. Compared to staff,
patients had markedly lower PCS, which is readily ex-
plainable by their physical illness.

Bias and limitations

Our study has several biases and limitations. One major
bias is that the study included only 48 of the targeted 80
departments. Of these, 40 (83%) departments partici-
pated, and 36 (75%) departments completed. This small
number introduces a high risk of overlooking potentially
significant results (e.g., health gain), which a fully pow-
ered study might have found (type-2 error).

Along with the open-call inclusion strategy, this might
have resulted in a sample of departments with only highly
motivated managements, potentially making our results
optimistic. Likewise, the small sample size might also have
meant that the randomization could not adequately
minimize confounding differences between groups.

Another major limitation is the design that did not
follow individual patients and staff, which was chosen
due to our ambition to show a 1-year health effect at
department level and thus avoid clustering. This alone
might have rendered the study unable to identify health
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gains among patients and staff—provided such differ-
ences exist.

As this study is one of the first in its area, it might also
suffer from risk of type-1 error regarding the significant
results on risk identification, service delivery, and com-
pliance. Further, sizeable studies would be needed to re-
duce this risk.

The lack of blinding resulting from the nature of the
intervention adds further risk of bias. However, the ana-
lyses were blinded, and all reporting of results was per-
formed in accordance with the level of randomization
(ie., department level), which avoided bias related to the
use of clusters.

Both organizational and survey data were collected via
self-assessment and self-reporting, which may introduce
bias. However, these issues would presumably be rela-
tively similar in both groups, since this is a ubiquitous
type of bias in self-reported data, meaning that there is
no apparent reason to speculate that it would be more
present in one group than the other. Additionally, it was
a strength that core tools used in the study had been val-
idated in advance [37, 39, 40, 52, 53] and that the nested
qualitative study indicated that staff generally found the
project and its data collection doable [51].

Another risk of bias arose from the fact that most coun-
tries/regions participated with only a few hospitals each.
This produced a skewed geographical distribution in both
groups. However, the country stratification modified this
risk, which was a strength.

The real-life conditions of the study were also a strength,
but only HPH member hospitals were included, which
potentially limits the generalization of our findings to non-
HPH hospital settings. However, the international participa-
tion did broaden the representativeness of the results,
which is a strength in terms of generalization.

It was a limitation that usual implementation routines
naturally varied between participating departments, but
it was a strength that site visits were performed and ex-
ternally validated data from medical records.

Finally, it was a strength that the control group also
showed improved service delivery and compliance after
their 1-year implementation, when they were offered the
intervention after the study had ended. In total, 17/18
control groups received the afterwards offered interven-
tion, and their in-group results resembled those of the
intervention group; standards compliance went up from
80 to 98%, documentation of risk from 60 to 85%, infor-
mation/shorter intervention from 39 to 79%, and intensive
intervention from 25 to 46%. As in the data for the study,
no difference could be seen concerning health status.

Perspectives
Faster implementation of evidence has major implica-
tions in healthcare. In terms of the evidence for CHP,
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clinical departments and the healthcare system could po-
tentially benefit from the operational program because it
accelerates CHP implementation. In research, further in-
vestigation of the operational program in non-HPH set-
tings should be undertaken. Also, use of the Fast-IM itself
might turn out to accelerate evidence-based practices in
other areas than CHP—e.g., new clinical procedures, new
organizational improvements, or new technological initia-
tives or solutions.

A possible reason for the scarcity of RCTs in imple-
mentation as opposed to in intervention may be cultural
and a result of research traditions, but it could also be
that it is difficult to conduct them and recruit for them.
Even so, interest does appear to be growing and the need
for solid, experimental research and adequate reporting
thereof is high [86]. We hope that such future, sizable
trials will be able to draw from the learnings related to
our operational program.

Conclusion

Compared to usual implementation routines, the oper-
ational program improved implementation of CHP by
better identification of lifestyle risks, more frequent de-
livery of CHP services, and higher compliance with stan-
dards. No differences in health status of patients or staff
were found at the level of clinical departments, and the
study was limited by low inclusion of departments and
by having the department as the unit of analysis as op-
posed to individual patients and staff. These issues
should be considered carefully in strategic implementa-
tion efforts and in designing new randomized studies.
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Abstract:

A 78-year-old man had a fever and exhibited disordered consciousness, which led to his transportation to
our hospital. On arrival, he exhibited discharge from the ear. Because extended-spectrum beta-lactamase
(ESBL)-producing Escherichia coli was detected in the ear discharge and cerebrospinal fluid specimens, it
was inferred to be the causal bacteria. Pulsed-field gel electrophoresis indicated the same ESBL-producing E.
coli pattern in the patient’s ear discharge, external auditory canal granulation, cerebrospinal fluid, and stool,
indicating their common molecular epidemiological origin. Although ESBL-producing E. coli is an extremely
rare cause of bacterial meningitis, it should be considered as a potential causal bacteria for community-

acquired meningitis.
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Introduction

Bacterial meningitis is a bacterial infection of the brain as
well as the arachnoid and pia mater surrounding the spinal
cord. Its main characteristics are a sudden onset, headache,
and fever; it is indicated by the proliferation of cells in the
cerebrospinal fluid with polymorphonuclear cell predomi-
nance. Because early treatment has a major impact on the
patient’s outcome, it is considered a neurological emergency.

Extended-spectrum beta-lactamase (ESBL) is an enzyme
that breaks down most beta-lactamase antibiotics, including
penicillin, cephem, and monobactam. Infection-causing
ESBL-producing bacteria are associated with a poor patient
outcome (1). Although ESBL-producing bacteria were previ-
ously considered responsible for mainly nosocomial infec-
tions, in recent years, community-acquired infections have
also been reported, and this has led to concern that the fre-
quency of such cases may increase in the future.

In this study, we report a case of an elderly man with
community-acquired bacterial meningitis induced by the di-
rect infiltration of otitis media with cholesteatoma caused by

ESBL-producing Escherichia coli.

Case Report

The patient was a 78-year-old man with chief complaints
of a fever and disordered consciousness. He had a medical
history of atrial fibrillation and otitis media and no signifi-
cant family history. He had been smoking 5-6 cigarettes/day
for over 50 years, occasionally consumed alcoholic bever-
ages, and was able to live independently.

One month prior to hospital admission, the patient noticed
subjective symptoms of unsteadiness when standing and
moving. After noticing difficulty in hearing from the right
ear, the patient was diagnosed with right otitis media with
cholesteatoma (7 days before admission) at the Department
of Otorhinology of our hospital and scheduled for surgery at
the Department of Otorhinology at another hospital. Antibi-
otic ear drops were prescribed, but not antibiotic internal
medications. At approximately 1 AM on the day of hospi-
talization, he developed a fever of 39C and suffered urinary
incontinence. Consequently, he was transported to the emer-
gency department of our hospital because of a reduced re-
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Horizontal view

Figure 1.

Coronal view

Head CT performed on admission shows poor pneumatization of the right mastoid cells

and a shadow in the soft tissue from the right epitympanum to the middle ear.

sponsiveness to questions. He had not complained of any
symptoms of headache or earache.

The general characteristics of the patient noted at the time
of admission were as follows: height, 165 cm; weight, 56
kg; blood pressure, 145/65 mmHg; heart rate, 111 bpm and
irregular; and temperature, 37.57C. Although the general
findings included no thoracoabdominal abnormalities, dis-
charge from the right ear was observed as well as a mass
with scabbing on the upper posterior of the right external
auditory canal. The neurological findings were a Glasgow
Coma Scale (GCS) of E2V3M3, dull responses, and urinary
incontinence. No neurological abnormalities were observed
in the reflexes or sensory system. However, the cranial nerv-
ous system was difficult to evaluate in detail due to the pa-
tient’s disturbance of consciousness. The meningeal irritation
sign of stiff neck and Kernig’s sign were also observed.

Blood tests indicated a white blood cell count of 11,930/
pL, C-reactive protein level of 5.00 mg/dL, and creatinine
level of 1.13 mg/dL as well as a slightly elevated inflamma-
tory response and renal dysfunction. A cerebrospinal fluid
examination indicated an opening pressure of 250 mmHO,
cell count of 656/uL (polymorphonuclear leukocytes, 64%),
protein at 302 mg/dL, and cerebrospinal fluid glucose at 45
mg/dL (blood glucose, 145 mg/dL).

Electrocardiography indicated atrial fibrillation. Chest ra-
diography findings were normal. Plain computed tomogra-
phy (CT) of the chest, abdomen, and pelvis indicated no ab-
normal findings indicating the source of the fever.

Although CT of the head showed no notable abnormali-
ties, the right mastoid cells had poor pneumatization, and
there was a shadow in the soft tissue from the right epitym-
panum to the middle ear (Fig. 1). Magnetic resonance imag-
ing of the head indicated slight cerebral atrophy, but there
were no clear intracranial structural disorders.

Owing to the presence of stiff neck and the cerebrospinal
fluid findings, such as protein of 302 mg/dL, cerebrospinal
fluid glucose of 45 mg/dL (blood glucose, 145 mg/dL), cell
count of 656/uL (neutrophils, 64%), and proliferation of
cells with polymorphonuclear cell dominance, we concluded
that there was a high probability of bacterial meningitis.

This patient was above the age of 50 and was not a compro-
mised host, with no recent history of brain surgery.

In accordance with the 2014 Japanese Guidelines for the
Clinical Management of Bacterial Meningitis, we started the
patient on initial treatment with a regimen of ceftriaxone so-
dium hydrate (CTRX) at 4 g/day while monitoring the renal
function, ampicillin hydrate (ABPC) at 8 g/day, vancomycin
hydrochloride (VCM) at 1.5 g/day, and dexamethasone so-
dium phosphate at 39.6 mg/day. In addition, irrigation of the
ear was also simultaneously performed over several days by
the Department of Otorhinology.

His fever subsided on day 2 of hospitalization and his
consciousness also improved. However, on the same day, the
results of ear discharge culture performed seven days prior
to hospitalization indicated Pseudomonas aeruginosa; the
patient’s medication was therefore switched from CTRX to
ceftazidime hydrate (CAZ) at 6 g/day. Dexamethasone so-
dium phosphate was discontinued after four days. On day 4
of hospitalization, ESBL-producing E. coli was identified in
the ear discharge culture performed seven days prior to hos-
pitalization as well as in all of the cultures performed at
hospitalization for cerebrospinal fluid, ear discharge, exter-
nal ear canal granulation, and stool, so the antibiotics were
again switched to meropenem hydrate (MEPM) at 6 g/day
and amikacin sulfate (AMK) at 800 mg/day. P. aeruginosa
was not identified from the cerebrospinal fluid but was iden-
tified in the ear discharge culture performed at hospitaliza-
tion and seven days prior to it.

Given that the blood culture performed prior to the antibi-
otic administration had been negative, we suspected that
ESBL-producing E. coli had entered the ear from the stool,
and the subsequent otitis media caused meningitis via direct
infiltration. As the signs of ear infection began to subside on
day 10 of hospitalization, ear irrigation was switched to
once a week. The AMK dose was adjusted based on the re-
nal function and blood drug concentration and was adminis-
tered with MEPM until day 34 of hospitalization. Over the
course of hospitalization, the patient’s fever, disordered con-
sciousness, and clinical symptoms improved. The final cere-
brospinal fluid cell count was 6/uL, and as there were no
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Figure 2. The patient’s clinical course.
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Figure 3. Pulsed-field gel electrophoresis (PFGE). 1: Cere-
brospinal fluid, 2: Ear discharge, 3: External ear canal granu-
lation, 4: Stool. All four specimens had the same type A PFGE
pattern.

notable sequelae, the patient was discharged on day 35 of
hospitalization. After discharge, he was admitted to the De-
partment of Otorhinology at another hospital for the previ-
ously scheduled surgery (Fig. 2).

To identify the infection route, the patient’s cerebrospinal
fluid, ear discharge, external ear canal granulation, and stool
samples were assessed using pulsed-field gel electrophoresis.
The results indicated that all four samples had a type A

pulsed-field gel electrophoresis pattern, indicating that all
four samples were from the same molecular epidemiological
source (Fig. 3).

Discussion

In 1983, Knothe et al. reported that the Friedldnder bacil-
lus and other bacteria were resistant to cefotaxime (CTX)
and other third-generation cephem antibiotics (2). This was
the first report on ESBL-producing bacteria. ESBL is a ge-
neric name for a group of beta-lactamases with wide sub-
strate specificity that arises from a spontaneous mutation in
the class A beta-lactamase-producing gene; these beta-
lactamases have the ability to hydrolyze CTX, ceftazidime,
aztreonam, and other cephem antibiotics as well as mono-
bactam antibiotics (3). Beta-lactamase genotypes include
TEM, SHV, CMY, GES, OXA, and CTM-M, which are fur-
ther categorized into a large number of subtypes. Because
ESBL genes are located on plasmids, they may be horizon-
tally transmitted to other Gram-negative bacilli strains aside
from E. coli. In addition, because they are liable to become
resistant to multiple drugs, they represent a major risk factor
for infection (4). ESBL-producing bacteria seem to be the
cause of multiple drug-resistant infections that can prolong
hospitalization and increase the cost of treatment (1). In
Europe, ESBL-producing bacteria are frequently detected,
often in patients in the intensive-care unit (ICU), indicating
that they are serious causal agents of nosocomial infections.

The risk factors for ESBL-producing bacteria include in-
tubation and artificial respiration, a period of admission in
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Table. Previous Reports of Meningitis Caused by Extended-spectrum Beta-lactamase (ESBL)-producing Escherichia Coli.

Case

Infectious

Antibiotic

(Ref.n0.) Year Country Age pattern Background ESBL-type treatment Outcome
(11) 2006  Algeria  Child Nosocomial No information CTX-M-15 No information  Cured
11 2006  Algeria  Child Community No information CTX-M-15 No information  Cured
(12) 2008 France Child  Nosocomial  Very low birth weight infant CTX-M-15 Ceftazidime, Died
vancomycin,
netilmicin
(13) 2008 Japan Adult Nosocomial Immunocompromised Not Meropenem Cured
determined
(14) 2010  France Child  Nosocomial  Very low birth weight infant TEM-52 Imipenem, Cured
gentamicin,
ciprofloxacin
(15) 2010 Brazil Child Undescribed No information CTX-M-2 No information  Died
(16) 2011 Thailand Child Nosocomial Infected cephal hematoma Not Meropenem Cured
determined
(@) 2011 Japan Adult  Community  Diabetes mellitus Not Meropenem, Cured
determined  cefotaxime,
gentamicin,
levofloxacin
®) 2012 France Adult  Community  Alcoholism, aortic mycotic Not Meropenem, Meningitis
aneurisms determined  ciprofloxacin cured, died
during
surgery
) 2012 Turkey Adult  Community  Chronic otitis media, CTX-M-15 Meropenem, Cured
cranialsurgery, cerebrospinal amikacin
fluid fistula
an 2012 Thailand Child Community  Multiple anomalies of Not Meropenem Cured
ophthalmic dermoid tumor, determined
cleft lip, cleftpalate,
polydactyly, bifid vertebra,
and right ear pinna anomalies
(18) 2012 Japan Child  Nosocomial  Low birth weight infant Not Meropenem Cured
determined
(19) 2013 Japan Child  Nosocomial  Normal CTX-M-1,  Meropenem Cured
TEM
(20) 2014 Japan Child  Nosocomial  Low birth weight infant Not Carbapenem Cured
determined  series
21) 2015 Canada  Adult Nosocomial Ventriculitis after aneurysm Not Meropenem, Cured
clipping determined  gentamicin
22) 2016 Japan Adult  Nosocomial Immunocompromised Not No information ~ Cured
determined
(10) 2016 Japan Adult Community  After myocardial infarction CTX-M-9,  Meropenem Cured
TEM
Present 2016 Japan Adult  Community  Serous otitis media Not Meropenem, Cured
case determined  amikacin

the ICU, all types of catheter usage, frequent antibiotic us-
age, and a severe illness. However, in recent years, some
studies have reported that ESBL-producing bacteria have
also been identified among community-acquired infection-
causing bacteria (3, 5-10).

To our knowledge, there have been only 17 reported cases
of meningitis caused by ESBL-producing bacteria, particu-
larly ESBL-producing E. coli (Table) (7-22). Although 10
cases were reported in children (11, 12, 14-20), only 7 have
been reported in adults (7-10, 13, 21, 22), among which 4
were community-acquired cases, as in the present
case (7-10). Genetic testing of ESBL was also conducted in
eight cases (9-12, 14, 15, 19).

The detection rate of ESBL-producing bacteria varies by

region and institution. A multinational survey reported that
34.5% of Gram-negative bacilli were ESBL-producing bac-
teria (23). The major risk factors for community-acquired E.
coli meningitis are alcoholism, cirrhosis of the liver, malig-
nant tumor, diabetes, and the use of immunosuppressants.
Nosocomial E. coli meningitis often occurs in patients fol-
lowing brain surgery and is resistant to multiple drugs in
many cases (8). Rodriguez-Bafio et al. reported that the risk
factors for community-acquired infection due to ESBL-
producing bacteria are diabetes, advanced age (260 years),
female gender, repeated urinary tract infection, a history of
invasive procedures performed in the urinary tract, outpatient
care, and the use of antibiotics, such as aminopenicillin,
cephalosporin, and fluoroquinolone (24). Yumuk et al. re-
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ported that independent risk factors for community-acquired
ESBL-producing E. coli (particularly CTM-M type) were
fluoroquinolone use, advanced age, and a severe underlying
illness (25). However, the only risk factors applicable to the
present case were advanced age and outpatient care. Al-
though the present case suffered from atrial fibrillation, he
was a healthy elderly individual otherwise. Several case
studies of ESBL-producing E. coli meningitis have been re-
ported in children, particularly low-birth-weight chil-
dren (12, 14, 18, 20). However, adults require the presence
of certain background circumstances, such as being a com-
promised patient undergoing immunosuppressant ther-
apy (13, 22), alcoholism (8), diabetes (8), a history of brain
surgery (21), or a history of middle ear surgery (9). There-
fore, patients, such as the present case, who have few under-
lying illnesses and who contract community-acquired ESBL-

producing E. coli meningitis are extremely rare.
Many recent studies have reported an increase

community-based carriers of ESBL-producing bacteria (26).
Although the cause of this upsurge is unknown, it has been
suggested that healthy individuals’ intestines carry bacteria
transmitted via food (27). These community-based carriers
may bring ESBL-producing bacteria into medical facilities,
which then cause hospital transmission and an increase in
ESBL-producing bacteria. ESBL-producing E. coli carriers
account for approximately 10% of all carriers (26-29). In
particular, ESBL-producing E. coli is often detected in the
stool of individuals 260 years of age (27). Therefore, in
cases such as the present one wherein a patient with
community-acquired meningitis had few underlying illnesses
and was elderly, the possible involvement of ESBL-
producing bacteria should be considered during examina-

tions.

Bacteria usually reach the intraspinal region through one
of the following routes: one in which the invasion of bac-
teremia takes place by the choroid plexus, or one in which
the invasion occurs when bacteria cross the blood-brain bar-
rier in other sites. It is important to consider the influence of
neighboring organs when attempting to identify the origin of
meningitis. Reportedly, 25% of patients with meningitis
have a middle ear infection or paranasal sinusitis at the on-
set of meningitis (30). In the present case, although the bac-
teria was not identified using the blood culture, both cere-
brospinal fluid and ear discharge cultures indicated ESBL-
producing E. coli, and the pulsed-field gel electrophoresis
patterns also indicated that all specimens had the same mo-
lecular epidemiological origin. We therefore inferred that the
infection route of ESBL-producing E. coli was from the
stool to the ear and then from a middle ear infection to

meningitis via direct infiltration.

Based on experience, in cases of suspected bacterial men-
ingitis, it is necessary to begin antibiotic administration at
the point at which the disease is suspected without waiting
for the results of bacteria culture procedures. In such cases,
the initial antibiotic selection is made on the basis of the re-
sults of Gram staining and the patient’s history of surgery

and immunocompetence. van de Beek et al. (30) reported
that the recommended initial antibiotics to be used in cases
of community-acquired bacterial meningitis were the com-
bined administration of vancomycin and third-generation
cephem antibiotics in patients 16-50 years of age, with the
additional use of ampicillin in patients >50 years of age.
The treatment guidelines for bacterial meningitis released by
the Infectious Diseases Society of America recommend the
use of third-generation cephem antibiotics in cases suspected
of infection with E. coli (31). The antibiotic selection crite-
ria for community-acquired bacterial meningitis listed by
this guideline indicate that antibiotics are ineffective in cases
such as the present case in which ESBL-producing E. coli is
present. However, based on the accumulation of reports on
bacterial meningitis caused by ESBL-producing E. coli in
Japan, the 2014 guideline states that carbapenem series are
recommended when ESBL-producing bacteria are assumed
to be involved.

In conclusion, meningitis caused by Gram-negative bacte-
ria is often associated with poor patient outcomes, so the se-
lection of antibiotics to be used in the initial treatment is an
important factor that determines the patient’s progno-
sis (3, 24, 32-34). In cases of community-acquired meningi-
tis in adults and in patients with underlying factors, such as
diabetes and exposure to resistant bacteria, the potential in-
fection of ESBL-producing bacteria should be considered,
particularly in cases of elderly patients with few underlying
factors. In such cases, we believe that it is necessary to con-
sider the use of carbapenem antibiotics as an initial therapy.

The authors state that they have no Conflict of Interest (COI).
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Abstract

In the 20 years after introducing our original technique-EPDBD (Endoscopic Pancreatic Duct Balloon Dilation) in 1996, we treated 599 cases of pancreas stone,
pseudocyst and divisum cases at our hospital by this method. With this procedure, pancreatic stone recurrence rate dropped remarkably, and the success rate of
endoscopic pseudocyst and divisum treatments rose dramatically. Complications were moderate pain and light bleeding from the orifice at the time of treatment and

slight pancreatitis for several days. This method is very useful and safe, and shows big possibilities for endoscopic treatment of pancreatic diseases.

Introduction

Balloon dilation of choledochus is a popular procedure for bile duct
stone treatment. In 1996, we got a hint from this technique, and started
our clinical application of pancreatic duct balloon dilation to treat
pancreatic diseases [1,2]. The balloon was inserted into the pancreatic
duct and dilation of orifice and narrow portion of the duct was done.
The objective of this was to

1. ease the discharge of pancreatic stones by expanding the narrow
pancreatic duct

2. facilitate the placement of a stent after stone removal
3. suppress stone recurrence by expanding the narrow duct (Table 1).

We then expanded the indication to non-calcified divisum and
non-calcified pseudocyst complicated with narrow duct.

In this article, we would like to point out the indications and
precise method of this treatment as well as its limitations (Although
some cases may overlap, we will examine EPDBD cases in order of
pancreatic stone, pseudocyst, and divisum cases).

EPDBD for pancreatic stones

Ofthe 630 cases of pancreatic stone disease that we experienced over
the last 27 years, 588 cases received medical treatment (Table 2). The
breakdown of the treatment was as follows: 50 cases of ESWL alone, 90
cases of endoscopy alone, and 448 cases of ESWL + endoscopy. EPDBD
was conducted in a total of 538 cases. (via major papilla 445 cases, via
minor papilla 93 cases) The purpose of EPDBD in pancreatic disease is
shown in table 1. EPDBD is normally performed after EPST of major

Liver Pancreat Sci, 2017 doi: 10.15761/LPS.1000108

papilla, but when the Wirsung duct is markedly bent or constricted
due to inflammation, or in cases of stone impaction in Wirsung duct,
in cases of divisum (complete, incomplete), treatment was performed
via the minor papilla.

The balloon dilation catheter that we used (Rapid Exchange
Dilatation Balloon catheter 6 mm diameter-Boston Scientific) is
extremely useful in that it has a breakthrough strength equivalent to
that of the Soehendra type dilation catheter. Gradually the pressure was
increased to 6 atmospheres in the papillary part and stenotic pancreatic
duct and dilation was performed for one minute multiple times. In our
hospital by medical treatment, the percentage of stone disappearance
was 75.3% and the rate of pain disappearance was 97.1%, like results
reported by other authors. The stone recurrence rate, however, was
5.6%, lower than other reports, thought to be the effect of EPDBD [3,4]
(Table 3).

As for complications, there was only some pain and light bleeding
at the time of treatment, with the former able to be treated with pain
relievers such as pentazocine. Several days after treatment, symptoms
of pancreatitis improved with conservative treatment.

Correspondenceto: Tadao Tsuji, Saitama Cooperative Hospital, Gastroenterology,
Saitamaken kawaguchishi kizoro 1317, Japan, Tel: 081-48-296-4771; E-mail:
t-tsuji@mcp-saitama.or.jp

Key words: Endoscopic Pancreatic Duct Balloon Dilation-EPDBD, pancreatic
stone, chronic pancreatitis, pseudocyst, divisum

Received: June 20, 2017; Accepted: July 11, 2017; Published: July 14, 2017

Volume 2(1): 1-9

— 302 —



VI. RS

Tsuji T (2017) Usefulness and safety of Endoscopic Pancreatic Duct Balloon Dilation (EPDBD) for treatment of pancreatic diseases- pancreatic stone, divisum and

pseudocyst

Table 1. EPDBD for Pancreatic disease

1. To ease the discharge of stones by
expanding the narrow duct

2. Facilitate the placement of a stent after
stone removal

3. Supress stone recurrence by expanding
the narrow duct

4. To rise the success rate of pseudocyst
drainage

5. To rise the success rate of treatment via
minor papilla

Objectives

1. Pancreatic stone which has duct
stricture

2. Pseudocyst which has connecting
branch with pancreatic duct

3. Divisum and Wirsung duct obstructed
case

Indications

Balloon dilation of orifice and duct stricture
in 6 atm.,

1 minute, multiple times, then EPS
placement

Methods

Table 2. 630 cases of pancreatolithiasis in 25 years

Subject ‘T(;’(‘:léz:: 55) Male @=514) (F::l“;l:)
Alcoholic 493 452 41
Idiopathic 77 32 45
Hereditary 12 6 6
Hyperparathyroid 16 8 8

Disease  Maljunc. Of p-b 6 1 5
Autoimmune 7 5 2
Divisum 12 8 4
Juvenile 4 1 3
Post ope of PD, EMR 3 1 2
No therapy without 39 R R
symptoms
Primary operation 3 - -

Treatment Endoscopy alone 90 - -
ESWL alone 50 - -
ESWL + Endoscopy 448 - -

Table 3. Effect of Medical treatment (ESWL and/or Endoscopy)

Stone free 75.3% 443/588
Pain free 97.1% 528/544
Stone relapse 5.6% 25/443
SE; nﬁf‘ medical 2.7% 16/588
Stone relapse (25 cases)

Alcoholic 19 -
Idiopathic 4 -
Hereditary 2 -
Asymptomatic no therapy 4 -
Re-treatment medically 19 -
Operation 2 -

Pancreas stone treatment-case presentations
Case 1

A 22-year-old male with idiopathic chronic pancreatitis and
pancreatic stones (the first implementation of EPDBD at our hospital)
with epigastric pain prompting was hospitalized. We performed ESWL
several times on large stones in the duct, but small stones remained. Not
able to remove the stones and with severe pain continuing, EPDBD was
performed under good informed consent (Figure 1). When the papilla

Liver Pancreat Sci, 2017 doi: 10.15761/LPS.1000108

and head duct of the pancreas were dilated several times at 6atm for 1
minute, a mechanical crushing tool (ML) could easily be inserted into
the pancreatic duct from the open papilla orifice and the stones were
crushed and removed easily. Pain improved promptly after treatment
and no complications were observed. The patient has been pain-free
without restenosis or stone recurrence for 20 years till now.

Case 2

A 72-year-old male with chronic alcoholic pancreatitis and
pancreatic stones. Hospitalized with abdominal pains, the patient was
found to have a 5-mm stone impacted in the head duct. After EPST
of the papilla, EPDBD was performed and the stone easily extracted
(Figure 2).

Case 3

A 70-year-old male with alcoholic chronic pancreatitis and
pancreatic stones. After ESWL with the Wirsung-duct occluded due to
stone impaction, EPST and EPDBD of minor papilla were performed
and stone fragments were removed easily via minor papilla (Figure 3).

EPDBD for pseudocyst and abscess

Endoscopic procedure via duodenal papilla (ENPD, EPS) is the
treatment of first choice at our hospital with percutaneous or trans
gastric-wall drainage as necessary. When good ERP showed traffic
between the cysts and the pancreatic duct, a guide wire was inserted
into cysts beyond the constricted section and after EPDBD of the
stricture, ENPD or long EPS was placed (Figure 4). Of the 152 cases
in which this method was attempted, the above treatment was possible
in 111 cases with a high rate of placement and effective cyst drainage.
The possibility of endoscopic treatment of pseudocysts has been greatly
expanded by this method [5,6].

Pancreas pseudocyst treatment-case presentations
Case 4

A 29-year-old female with chronic alcoholic pancreatitis and
pancreatic stones was hospitalized with fever, abdominal pain and
dyspnea due to pancreatic pleural effusion. ERP showed stones
impacted in the Wirsung duct, so EPDBD was performed via minor
papilla. ENPD was placed beyond the ruptured point and exchanged
for EPS one week later (Figure 5).

Case 5

A 56-year-old male with chronic alcoholic chronic pancreatitis and
pseudocysts. The patient was hospitalized with abdominal pain. ERP
showed stricture and pseudocysts. After EPDBD, EPS was placed into
the cyst (Figure 6).

Case 6

A 68-year-old male with chronic alcoholic pancreatitis and
pseudocysts. Stenotic pancreatic duct in the body was dilated and
ENPD-EPS was placed into the cyst (Figure 7).

EPDBD for complete and incomplete divisum

There were 17 cases of divisum (8 complete, 9 incomplete-12 with
stones, and 5 stone-free) treated at our hospital. EPDBD was done
in 2 cases via the major papilla and 14 cases via the minor papilla
respectively, then EPS was placed successfully. One case without
symptoms was followed up without therapy.
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Figure 1. 22 y/o m idiopathic chronic pancreatitis (the first implementation of EPDBD) After EPST, ESWL was done, but fragments could not be removed and severe pain continued. So
EPDBD was done (6 atm, 1 minutes, several times). Then stones were removed through opened orifice easily by ML.

Rapid Exchange Dilatation Balloon and Jagwire

(Boston Scientific)

Figure 2. 72 y/o m alcoholic. Small stone (5Smm) was impacted in the head duct. After EPST+EPDBD, stone was removed.

Pancreas divisum treatment-case presentations Case 8

Case 7 A 38-year-old male with pancreatic stones and type 2 incomplete
divisum was admitted into the hospital. A guide wire passed through
the thin connecting duct between Wirsung and Santorini duct, EPDBD
was performed, then stones were expelled and EPS was placed deeply
via major papilla (Figure 9).

A 72-year-old male with chronic alcoholic pancreatitis, pancreatic
stones, and type 2 incomplete divisum [7,8] was hospitalized. A large
stone impacted in the Wirsung duct was fragmented by ESWL. Then
ERP showed type 2 incomplete divisum. EPST and EPDBD of minor

papilla was performed, and stones were expelled (Figure 8-1 and In endoscopic treating via minor papilla, it is necessary to incise the
8-2). minor papilla safely [9,10].
Liver Pancreat Sci, 2017 doi: 10.15761/LPS.1000108 Volume 2(1): 3-9

— 304 —



VI. RS

Tsuji T (2017) Usefulness and safety of Endoscopic Pancreatic Duct Balloon Dilation (EPDBD) for treatment of pancreatic diseases- pancreatic stone, divisum and
pseudocyst

EPST and EPDBD of minor papilla

—_——

minor

-

balloon dilation

of minor , EPS of minor

Figure 3. 70 y/o m alcoholic. W-duct was obstructed due to stone impaction, so after EPST and EPDBD stone was removed.

long EPS treatment for 152 pseudocysts
type A-into the cyst

( "

37 cases

type B-just before the cyst

EPS (5Fr., 7Fr.) 180mm,210mm,
240mm,270mm,300mm

Figure 4. Treatment of pseudocyst. (A) into the cyst. (B) just before the cyst (C) beside the cyst
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EPDBD

—

amballoon

Figure 6. EPDBD of the narrowed duct in body.
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Figure 7. Treatment of pseudocyst by EPDBD+ long EPS. After dilation of the stricture, long EPS was placed into the cyst.

Discussions and conclusions

We introduced EPDBD (Endoscopic Pancreatic Duct Balloon
Dilation) therapy in 1996. Dilation of the main pancreatic duct in
the major papilla and head was performed, initially with the aim of
improving the effectiveness of pancreatic stone removal. It became
clear that in repeated cases, the therapy contributed to improvement
in pain reduction and decreased recurrence rate. Since then we have
gradually expanded its indications and use it to treat non-calcified
divisum via minor papilla as well as perform drainage of pseudocyst.
A total of 599 cases (538 cases of pancreatic stone, 56 cases of non-
calcified pseudocyst, and 5 cases of non-calcified divisum) have been
treated with this method. As for complications, some pain and slight
bleeding as well as symptoms of pancreatitis were observed after
therapy, but all improved with conservative treatment promptly.

According to reports from other authors, the balloons used in
EPDBD had diameters of 4mm, 6mm, and 8mm with the purpose of
dilation being stent pretreatment, aiding in stone removal, prevention
of stone recurrence, improving the flow of pancreatic juice, easy
insertion of treatment tools, increasing the stone-free rate, and
reducing the rate of recurrence. Regarding dilation time and pressure,
procedures at 3-6 atmospheres, or 1-2 minutes, continuously for 30
seconds after the notch disappears, 6-10 atmospheres for 1 minute
several times until the notch disappears, usually dilating until the notch
disappears have also been reported. There are also reports of the notch
occasionally not disappearing due to unremoved stones, and in those
cases, pressurization above the prescribed pressure should be avoided
to prevent pancreatic duct injury. If EPDBD was done when small
stones remain in the duct, it sometimes becomes difficult to expel the

Liver Pancreat Sci, 2017 doi: 10.15761/LPS.1000108

stone because small stones enter the small branch cavity. The balloon at
the time of dilation also sometimes breaks due to sharp residual stones
and it becomes necessary to replace the balloon catheter. It is also
recommended that EPS should be placed just after EPDBD to prevent
re-stenosis [11,12].

In some authors’ reports, stone excretion rate with ESWL and
endoscopy was 72.6%, disappearance of symptoms was 91.1%,
recurrence rate was 22% at 25.1 months later. Excretion rate and
symptom disappearance rate results at our hospital were similar but
recurrence rate was significantly lower at 5.6%, considered to be an
effect of combined EPDBD therapy [13-21]. However, some limitation
is that the effect is not permanent; negative effects on the pancreatic
duct and parenchyma is unknown; not knowing how much air pressure
and time is best; and not having specialized tools available [22-29].

We believe that even in the deep pancreatic duct, if pressure is
lowered and care is taken, large tissue damage will not occur. It is
not known however, whether the pancreatic duct and pancreatic
parenchyma are histopathologically affected, so cautious treatment is
required in the future.

Our hospital’s objectives, responses, and methods are explained
previously. We believe that this method has a huge effect on lowering
the recurrence rate of pancreatic stones, rising the success rate of
pseudocyst drainage and the treatment via minor papilla. As treatment
tools are improved and the above unknown points become clearer in
the future, it is expected that this method will further contribute to
the endoscopic treatment of pancreatic stones, pseudocysts, and other
pancreatic disorders.
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major o

N

EPS in minor

Figure 8. 72 y/o m alcoholic, stone type 2 incomplete divisum. After EPST+EPDBD of minor papilla stones were removed and EPS was placed.
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connecting branch

EPDBD of connecting branch

via major papilla

EPS via major

Figure 9. 38 y/o m pancreatic stone, type 2 incomplete divisum. After dilation of connecting branch, EPS was placed via major papilla.
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ABRBFIN A - EHRERSR © HIMER 22200/ul, CRP
21.8mg/dL & EEOIIENT e Ro (K1).
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SRR AMEE 535 1 Y

WBC 22200/ 1 CRP__ 21.80 mg/dl BS 78 mg/dl
RBC 371 x10%/ ul TP 49¢g/d HbAlc 5.0%
Hb 11.9 g/dl Ab  26¢g/d
Plt 13.1x10%/u1 AST. s 10
ALT 11U/
LD 170 U/I
PT B08 % ALP 262 1U/
BUN  43.3 mg/dl
Cr 7.37 mg/di
Na 136 mEq/I
K 4.6 mEq/I FE BEiL
Cl 96 mEg/I miEEE: BEHL
CK 67 1U/I
1 SEGI 1 I - PERRATT

EBE I EKIZIEEL,

T AT - KBRS R L, EH TR T3
7 x ORI R T o7z A5 HHIC CT % i
L7zl Zh, #ilmahoBW 2Bt - ok z o7z
(X 2).

FERAE - MR CRARAROMRMIE 2 <, M
CD M3 V3B TH - 2225 AkE 6 0 HIZ SIRES I
WG A 217, B % & 2 L7 (R3).
NWraxA vy rENRL, ERGERLZ ABES H
H o 1 3 5 5% 48 T (& Clostridium difficile 3 H i S
7z, PURSE IR % fEG8 L 72705, il 1~2 4E R o i
EnwetnZ ETho7z.

iE Bl 2

FER : 70 L
R - 7V — VIENFREZE, BEPRE, i AR R

DEDEKERDT-.
2 JEBIT ABES HH O CT Mt

iECTHPBE R CTdh - 72, 3 B2 S AKERE TR 23 3
L7z BOE Tl 1 RIS 113 &0 FHRIA D ) 7D I
NBEWIEETH o7z KGHEIPUETE 72D ERUTRT
L, B &2 ATV, EMBRTTHZF A,
PP O HAL b B 7z, Aoz ZF o HidkE
L., 2 HIBICAREL7-.

BEAERE @ QAFRT  EHES T C B 4

5AFWT RFER A, BRI - TR A
YA VAL BRI AR

4AERT TR T A BRI TRE.
B R - AEAREW, IUE 120/67mmHg, BRI 63/
S, TR - R 2 L

B ¥ 163cm, R 65.9kg.

4£EEE  ADL . % - BT EHELT,

W3 BT AR,

£ EELSABHIT1I~2 £/H.
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WBC 6800/ | CRP 031 mg/dl T-cho 102 mg/dl
RBC 392 X 104/ 4| TP 58g/dl TG 74 mg/dl
Hb 12.7g/dl ;ggf"‘zgjiz— LDL-cho 28 mg/dl
Pit 16.1%10%/ 1
ALT 23U/
5311——§f§ﬁf% BS 104 mg/dl
HbAlc  101%
PT 86.8 % BUN 580 mg/dl
Cr 234 mg/dl
Na 130 mEq/l NH3 24 yg/dl
K 5.2 mEq/I
cl 99 mEq/I
UA__ 82 mg/dl
4 RER 2 MUEAR AT L
B 3~4 4T F T 30 A/ H x45 4. PHR2S IR % CTdh o 72.
il 1~2 4/ H.
RIRE : 50V FTV— ), To2TFIAT v |, z B

Jut Ik, R¥BR/ 527 by, 7TIJNY MEAE
W vuakyy, 85740, A R) Y, T
¥ 8 HifiL
ABRBFIMARAREFER ¢ MR C U JE SO LR
THholzhs, MiG7 L7 F = Ml 234mg/dL & ¥k X
D LB THAA SN, FmEa >y ha—Ld
RRTHo7: (H4).
ABRBORE : 7o b vR Y THERICL S Colla-
genous colitis & %Evy, [FZEH]Z IR L7zE 25 TR
LY AR L7228, JEECD M F Y VB TH
DCDLEBWI L Nraxt s y2RIRL, Fi
HALZZ, VUS4 7 ARiOLE7a 3493 0

e T 2012 4E 1 A5 2017 4E 10 H o [ JE48
CD MeA B VE & 209 AFEBR L 72, J89ERT 3 A A LA
NOPLH D 2322 b DIE 3 Fd - 725, 1Bl
BENEGeE Mb b 2 e h s, FREERL 2 60% s
L7z, 2O26I03E513 65 i Lo THh b 2
&, HEESWHHISEEONRE LTwbd Ik, FhEh
FIEAL © 7V 32— VAR IEAC PR REZE & Bl b &
W) TEREERENH L THo7e.

CDI F4E D fa e+ & L T Pl i 58 o i 8L
WREAEMEZ T2 Y D A OO T SE R
AEZHNEY(R5). BNMEEELT oL LTk
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OEER IR E L ORIENZIR T X E5 L %2
5N 5V, JAID/JSC 714 K54 >~ 2015 TIZ ICU A%
W, BT —THA, FAlith, % &b Rk T
2T 5TV 27 G5 C Ll AR % O 2 k23
WoTWhHESHLNTBYY, BLNMEED ) B Fir-
micutes PO Y= ASH4 N LU Bacteroidetes P @ M 3 A
TEaHELHMEINTVSY. & CDI 2§ %
AN Z A LNEHIETIE RS, FO X9 2l NI %
DAL (dysbiosis) 2S5HEE BT 2000 Lt
.
Emﬁwmm%ﬁcmmﬂwaéwumﬂux7
272 LV WGIEEZ D 270, BB K & 5t
L Tid, 2012 4 Kwok & %% 39 f 72 @xyMW#‘
PPIMHIZ L ) CDI A% v XM 174 548 2 % &b,
SO PPLIEHIWEIFMH T CTH-> TH MV Lo
Bl 1T % Lk 7=k h53 2V, BRIV W) - &G
JEFARDOIRENI D, CDLR#EDO—> & LT PPI DL
PEE PG T 2 L) RmilkEhTwaY. 5T, Z0
B EM TRV T A B IEAET 5.
CDI\Z ABE o B CHIR M X 0 3ET 5
PERE LTHON TV, AEPURE IR T 12
I8 [ LS A BEIE 28 70 Wil PG OJEFI S HE I L T8
DEH SN TWDEY, QAL IZERSS 2 5985, K
[l Il RSB AT 35% & O AH 5.

W RRPEE MRS 453% 1 5
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CDI iz ABerh DBl S8 512 & 0 JIES 2 Wy &

AT T dH % A3,

H 5

VN
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Z N BT B RER] & R L 7.
SIS & CDI OB 2 733 HG b £, SkIE
1% CDI i &G DB A ST 2. il
AL G O Y4513
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SEIRICXT T HHIL RS

#wE B NEBERER

ERPIE, XIRER P RRERIE, BMRS L ECLIRENORBEERTI2VLENFH5, LA LED—FAT,
BREEFERTSIE TP ENSIEREDH S0, ERELHEL, EELKEBEIEDON D L X IXTERE

MICRRIELR EEBITTANETH D, HRICARBERITT 215481, FRERZOREMI/ BRI LT
hER 50, BICERETTIEICIE, OFEREZFIDBRENDFEE QIHIROELELDER OF=ENHIEE
HSE DBRENEBINIVEN H D, SHEONBIEICDOVTIZE 2 =¥ (second trimester : 14 ~27 38)
(ZFT5 2 EPHRIN TV D, HIRPHLEICAREETOIHEIE, FEOEAILL W HILEDREZHNME
DELTBE0I0, HICTEHLERBERBEDIIINE LD IEICBETIVEN H 5, RBEOED
FEHHRESIOVWTIKEREEERE (FDA) OEFIREBRENEESEICTIE L,

key words : #1%. HILZRAREE, MEHIRIRER

"RUBIE

THIRIC K O ELE OREIENE(L 2 EAEL, &
FEFERIELEERERET 5. T/, HIEPIX X R
HEBLNREERE BEYBRELEICL 2B RO
BrEEL, BENGHREZEBET S TR
BN ERELEET 5. FIRP OB LENEEIC
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#, M8, EHEMELEERESERIN TV
S, EETRHZFORLEE2LHITHIRAPRESN
T3,

KT, FIRPICED 5N A HELSEBEDRH
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MAT, BBRFEORTRZ®ELT, EIRMOBE(LEE
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2. HIEER

Helicobacter pylori (H. pylori) BEIEAT 0 A
REEFAIESRE (NSAIDs) ORMRZE ENF—KT, iE
RIZODERE - BEAR - Bbn - Izl 7T
HBH. ZAIHIEEA - € A% I 2 Hy ZEMKIEIEE
70 brRTHEE (PPI) 5 E0REICLVE
HIERDTEERT 5, TuRy 750V V8RNI TE
[HEERAPH 0D, ERPIIEZITH S,

3.8 &

BN - EESESEEPHRTSIEH S
PRENZHDTIA RV, RBORIRFOBEEH
SEREIE 10 HAIC 7T ABLEERCKICHERTEERY T,
EEAED H. pylori BHIC LD EVDNT WS,

4. EBRMEXIEGR

BYRBEKRERIE, RECFHRELIIREERED
miES L ISKMETH 5. KEAES K ORET
BOUEAMIERENRIERZET 5. NHIREE
ICKDRBOEASHAHDT, FAIE L THILEIZ
b7, ERETZHLETDLRL LUTRBREE5E
Rl CEIE T %,

5. Crohn f&

TR - IR, FEL - AEED - Al - ALFT
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BIRET 5, BIEIIEERE TS 5. 2D
T, RS R RRE AN S L
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6. FEMMAEZR
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EO SWEESERL-FEICKDEIE EFon, &
BRICEE SNSRI TRESELSEEZ 6N S,
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FEH29% EVTNEEL?, BREAMETH D

LIEINTWA,
9. KGR

EIRICEDE L2 RIS OFRAESE L 10 B ADHE
RIS LT 1~2/"YT, &b THEshTL
%o EBRICKBENSZMT S NS RIXEIREGE S Z
<, WHIR 20 BRI TR S LAREFIE 10% 12T 72

BN EDHELH D,

1,000~ 2,000 A
101 ANFRE & B E LT, EIEL LR T < EE
BEL DT E

U R OMREEE D

EETRIERARFTLMENRREOE RIZELD,

G - BITEE DICRBEORARIIEE > T2,
PR OHEFROMAMEENE T L, L0RelED
MELTWSb00, NEEFPEBENLERITAT
HBHIEEDDIEI RV, HRPIITONHRE TR
LEET AEIE, SRS SEREREORENHE
REINBIELTHD, MISEMEST HBEITIIAHEE

ZATOWEN L BHANFERET S I ENVKRFIRTH D

ZTDH>AT, OFERAEROREANDEXE, QRO

ZEEDOHER, OFEOYHLNLE, OREND

848 THILER R

HEIEZEERT D2UNEND 5,
—ICREOERDIRENES NS [SBRETEK
] THAHFRE4I~SHEIE, TETNIIREBNLHEE
ZEETBRETHEH, ZORHIZARADPERICK
DTNTWAENIEBH B, FRIICHEITRRE 2RI
TlE, &2 =2k (second trimester : 14 ~27 ) 2
75T EMHREINTLS P, HiLEHRLPE
BEoksE, BEiRi, Hatko TR REEERE
(inflammatory bowel disease : IBD) DAk, B
BOTHEEERZE, BREOEVWEAIE, 127+ —
LR -avty DD Z, EEPOEBICHRE
EHTIRETHS. NHREIESEANTOWTI,
ERFIIERALZVWS EAEE LV, RTE AT
AT 25E1E, KEEMEEDFE (FDA) DAl
MaRfERESEESZICHTIY A, BE (KHE)
ICOVWTIRERTESEE X5 21,
HIRPEADRICNREZ T HEIE, FEOHEK
IZ & DMILE QRS ZENENS BT 272012,
ICRERELENRBED Y AN EL AT EICHE
I HNENH B

YL sEToEERe)

2008 ~ 2017 FEDHIRICH T 5 iR EL 5,682 i
B, EHIRICHET Lz Emicntd 2 LERHILEN
REREIL7H, FTHBELCENESEREII 20T
Hotze VTENLEEEPHEBRIIHEHE S, T
NRBHREIIESERBOAORINET, FHEETE
ERICBELE (K1, R2).

EERHE BB TANE, LI EABEP
WIREER S TEHIR Lz, FEF] 8 T3k 32 A2
E2R0 FERHLENRBEMEZ BT LY, 5
DEFHICEDIRESEF CRECE o7 (B1).
PE% 2 HEICHER O IMIFE & GPAZE % FIE L7272 0%
SNHEBEHRE X T, %40 mm O | BEE 258
WALZEBOERICIVBERLEL TV (B
2). E%9HBICHEBESME TS KB TRRT 2 5
17, ELIREE, 1yl vO BEEEE X pSS, Stage 1T
Thol. itk 4 EFBULHEE, BRE2BDTV
AT
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BAHIT Lo TER 2 TIXEREERB T BB

THILZR R85
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PRI BT B SRR IR/ NRICTRETH
27, TEREREZHEP 2| uu/%ﬁ@“ét&bt =9
LEZ TRV, EEROHEZERIZE T 2SR
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FIRBICHEZRIZTIZEDHRETEZWE VRS
(&4,
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nTwae,

1990 FRE TIE, FICETEEREGOHE,Z
WoleW, MBREEE CHEOH -2 WME TP,

850 THLaMR

1973 52 6 D IRBOWE L, BN ATHT
H B H. pylori BREORBDPVPEHFGLTNDHEEZ
%o Mt LB RO 9ED LA H®H S 20 ~39 KD
FwBOBERBEEHIZFRHIIEI L TVD, L
L, —ACTHFEHEEROERILE EBICKBER
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X
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obstruction complicating pregnancy. Am J Surg 164 : 384-
388, 1992

. O’Leary JA, Pratt JH, Symmonds RE : Rectal carcinoma

and pregnancy : A review of 17 cases. Obstet Gynecol 30 :
862-868, 1967

. McLean DW, Arminski TC, Bradley GT et al : Manage-

ment of primary carcinoma of the rectum diagnosed during
pregnancy. Am J Surg 90 : 819-825, 1955

. Alford TC, Do HM, Geelfoed GW et al : Steroid hormones

receptor in human colon cancers. Cancer 43 : 980-984,

H g S

1979

16. Friedel D, Stavropoulos S, Igbal S et al : Gastrointestinal
endoscopy in the pregnant woman. World J Gastrointestinal
Endosc 6 : 156-167, 2014

17. BAERMGABIES, HAERABESR (F) @ EHAR
BRI A R T4 » ERHR 2017, HAERR AR, ®
W, 2017

18. 8R¥ 95, F EZ, HBE WIID AR 28ETRMN
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Gastrointestinal Endoscopy for Pregnant
Women

Tsuyoshi MASUDA, Mikiyo ONO

Department of Gastroenterology, Saitama Cooperative
Hospital, Saitama, Japan

During pregnancy, because of the influence on the fetus
of radiation exposure, medication, and endoscopic proce-
dures, etc., there is a risk that diagnosis may be delayed.
So even considering the effects of these procedures, there
should be no hesitation to perform a timely examination if
the presence of severe disease is suspected after good ob-
servation of symptoms. When endoscopy is performed dur-
ing pregnancy, the safety of both mother and fetus should
be the highest priority. There are three points to consider
before performing endoscopy on a pregnant woman: first,
the risks of the drugs for the fetus; second, maintaining a
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stable pregnancy, and third, the physical impact on the uter-
us. If standby endoscopy is required during pregnancy, it is
recommended that it be performed in the second trimester
of pregnancy (14 to 27 weeks). If endoscopy is required in
the third trimester, it is necessary to pay special attention
to changes in the anatomical position of the gastrointesti-
nal tract following enlargement of the uterus. When using
drugs for endoscopic procedure, the Food and Drug Ad-
ministration (FDA) Pregnancy Categories list (drug fetal
classification) is available for reference.

key words : pregnant woman, gastrointestinal endoscopy,
radiation exposure

Legends to Figures and Tables

Figure 1 Case 8: Colonoscopy image at 32 weeks gesta-
tion with bloody stool.

852 TH 2R

It is impossible to insert into the deep part of the colon
because of pressure caused by enlargement of the uterus.

Figure 2 Case 8: Bloody stools and intestinal obstruction
occurred on the second day after birth, and a 40 mm di-
ameter tumor was confirmed by emergency colonoscopy.

Figure 3 Annual numbers of deliveries and of stomach
cancer/colon cancer cases in Japan. (based on the data
from references 19, 20)

Table 1 Examples of upper gastrointestinal endoscopy
performed for pregnant women in our hospital (2008—
2017).

Table 2 Examples of lower gastrointestinal endoscopy
performed for pregnant women in our hospital (2008—
2017).

Table 3 Examples of pregnant women with appendicitis
in our hospital (2008-2017).

Table 4 Quoted from “Obstetrics guidelines 2017”.
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5T G, HEMOAGTHEBLSELTEIH L. BHIES X TOIETIIMIZ DY 5 %
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